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( PARTICLE  BEAMS,  ION) 

(  Generation  ) 

GENERATION  OF  Ul TRA-IHTEN5E  HEAVY  ION  BEAMS  FOR  INERTIAL  CONFINEMENT 
FUSION 

F.  Winterberg 

University  of  Nevada  System.  Reno.  NV  89507 

Journal  Of  Plasma  Physics.  Vol .  21,  No.  2,  pp  301-315  (04/1979). 

A  Method  of  producing  an  intense  heavy  ion  beam  using  a  long  drift 
tube  is  described.  A  beam  entering  the  tube  is  conpressed  by  varying 
the  diode  voltage  and  is  contained  by  an  axial  magnetic  field 
producing  a  high  density  pulse.  A  drift  tube  of  100  m  can  amplify  a 
10  GW  beam  to  a  100  TW  beam  using  an  accelerating  voltage  of  1  MV  end 
a  diode  current  on  the  order  of  j.  KA.  Scaling  up  to  even  higher  beam 
powers  is  discussed.  7  Refs. 

Primary  Keywords:  Heavy  Ion  Beam;  Drift  Tube;  Combining  Magnetic 
Field;  Space  Charge  Neutralized,  Axial  Beam 
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OERGY  CONVERSION ,  ELECTRICAL ) 

t  power  Supol i *s) 

HIGH-VOLTAGE  DC  POWER  CONDITIONER 

D .  I  .  Prui tt 

RC*  Corp.  Mcorestewn.  NJ  08057 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-28.  No.  10  pp  1391-1393 
(10/19791. 

By  adapting  •  variation  of  the  series  inverter  circuit,  liberally 
infused  wth  artificial  line- type  pulse  modulator  technology,  an 
effective,  simple,  and  high  performance  technique  has  been  devised. 
Low-fr*ouoncy  (50-400  Hz)  transformers  are  eliminated  by  direct 
full-wave  rectification  of  the  AC  po  ir  source.  (With  appropriate 
input  filter  design,  power  source  frequencies  from  50  to  400  Hz  can 
be  accommodated  in  one  design.)  A  pair  of  suitable  high-frequency 
thyristors  alternately  charge  and  discharge  a  pair  of  capacitors 
through  the  primary  of  a  pulse  power  tr»rjfomi«r.  Since  the  effective 
frequency  is  high  (thousnads  of  Mz).  the  transformer  and  load  filter 
capacitor  ore  small  compared  to  the  equivalent  normal  power  frequency 
components.  Operating  Q  is  low  (approaches  one),  minimizing  the 
reactive  power.  Regulation  of  the  output  voltage  is  achieved  by 
varying  the  pulse  recurrence  frequency:  from  as  low  as  zero  to  some 
maximum  <a.g.  20  kHz).  No-load  to  full-load  regulation  <  0.5  nercent 
has  been  demonstrated.  The  circuit  is  not  harmed  by  overload,  and  has 
•  current  fold-beck  feature.  Normal  operation  resumes  automat i cal ly 
when  an  overload  is  removed.  0  Refs. 

Primary  Keywords:  DC  Power  Supply;  light  Weight;  Compact;  High 
Efficiency;  Thyristor  Switched 
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(ENERGY  STORAGE,  INDUCTIVE;  SWITCHES.  OPENING) 

(Systems;  Explosive  Fuses) 

INDUCTIVE  STORAGE  PULSE-TRAIN  GENERATOR 

R.D.  Ford  end  I.M.  Vitkovitsky 

Navel  Research  Lab,  Washington,  DC  2037S 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1327-1536 
(20/1979). 

Utilization  of  inductive  storage  in  production  of  iatanaa  charqad 
particle  beams,  laser  beams,  and  hot  danse  Plasmas  of  interest  in 
thermonuclear  fusion  studies  and  in  other  research  areas  is  very 
attractive  because  of  its  inherent  compactness  associated  with  energy 
storage  in  the  form  of  magnetic  fields.  A  major  problem  in  utilizing 
inductive  energy  sources  with  sufficient  output  power  for  such  beams 
and  plasmas  is  tha  development  of  an  opening  switch.  In  ion* 
instances,  repetitive  pulse  output  is  required,  so  that  switches  must 
epen  repeatedly  et  e  frequency  determined  by  the  needs  of  the 
experiment.  If  only  e  small  numbor  of  Pulses  is  needed,  then  use  of 
one  switch  per  pulse  in  the  tram  becomes  a  practical  method  for 
generating  pulse  trains  with  peak  power  determined  by  the  performance 
of  individual  switches.  Formation  of  pulse  trains  with  paak  pulse 
Power  in  tna  range  of  1E9  to  1E10  W  was  studied.  This  study  included 
the  investigation  of  single-switch  elements  to  determine  methods  for 
extending  the  operating  power  to  higher  levels.  5  Refs. 

Primary  Keywords:  Explosive  Fuse:  Ren-rated;  Burst  Mode.  Experiment. 

Theory 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

SHIELDED.  HI GM-VOl T AGE  PPQBES 
R.E.  Dellinger  (I)  end  D.L.  Smith  (2) 

(1)  State  University  of  New  York  at  Buffalo.  Buffalo,  NY  14226 

(2)  AFWL »  Kirtland  AFB.  NM  B7117 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26.  No.  10  pp  1353  1535 
C 1 0/1979) 

A  senes  of  high-voltage  probes  (approximately  300  kV)  with  a  high 
input  mpedance  (>:10  Wohm)  end  good  frequency  response  (<=100  MHz) 
have  been  built.  Those  probes  use  two  concentric  cylinders  of 
resistive  material;  tha  inrar  cylinder  is  tha  lergar  resistor  of  a 
voltage  divider  and  tha  outer  cylinder  shields  the  Hinder  one  from 
the  stray  capacitance  which  would  normally  degrade  the  response. 

Tnese  cylinders  can  ba  made  of  elmmost  any  resistive  material 
provided  that  certain  theoretical  consi derot i one  based  on  nonuniform 
field  penetration  and  proue  impedances  a»e  taken  into  account.  The 
theories  discussed  era  compered  to  the  experimental  results  of 
several  probes  with  different  resistive  materials  end  relative 
dimensions.  Of  primary  interest  are  the  probe's  response,  cost, 
weight,  construction  time,  gv  absorption,  and  system 

competed' 1 i ty  (loading  and  shielding).  6  Refs 
Primary  Keywords:  Resistive  Voltage  Divider;  High  Input  Impedance; 

Far.t  Rise  Tim#;  Concentric  Conducting  Cylinders; 
$trpy  Capacitance  Shielding 
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(PARTICLE  IEAM5.  ELECTRON) 

(Generation) 

.  „  „  _  EXPERIMENTAL  TE3T  ACCELERATOR  <ETA) 

«.t.  «..«•,  Ml.  0,0  luba  M>,  j  C  Clark  111.  ».M  Ch..,.r*.„  (1,. 

*11'  **■*  Ml,  T.J.  F.iianDon  (1),  1,1,  R.g.nato 

,1).  T.T.  'r.v.t.  Ml  and  ».*  F.lt.n,  (?) 

(1)  Lawrence  Livermore  Lab,  Livermore.  CA  94530 

(2)  Lawrence  Bmrkalay  Lab.  Berkeley  CA 

H“cl“r  v»‘  "»-*».  «o  5.  P,  MSO-alS? 

Tha  l;.r..ta  tiva.aa.a  labor. tor,  la  c.nVrutt,,,  induct, on 
ill  .nj’5  12  I*‘ »*,«<l”  "“*•  50  on.  FUH1  pul, a  u.dth.  5 
*Ifi  d  7  5  ,n,#ct6r  •f'd  ’**  associated  pulsed  powar  Systems 

Primary  Keywords  ETA;  IJNAC,  Design  Con».deratic 
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(PARTICLE  BEAMS.  ION) 

( Genprat i or ) 

LINEAR  INDUCTION  ACCELERATORS  MADE  FROM  PULSE-LINE  CAVITIES  WITH 
EXTERNAL  PULSE  INJECT’ON 

Ian  Smith 

Ian  Smith  Inc..  Alameda.  CA  94301 

The  Review  Of  Scientific  Instrument*.  Vol,  55.  Ho.  6.  Pp  714-718 
'  06/1979) 

Two  types  of  linear  induction  eccgieretrr  nave  been  reported 
previously.  In  ana.  unidi r#ct » onal  vol  rape  ->uJses  are  generated 
outside  the  accelerator  and  injected  into  the  accelerator  cavity 
modules,  which  contain  f  erromegnet  i  c  mate.-ial  to  reduce  energy  losses 
in  the  form  of  currents  induced,  in  parallel  with  th*  beam,  in  the 
cavity  structure.  In  the  other  type,  the  accelerator  cavity  modules 
are  themselves  pulse-forming  lines  with  energy  storage  end  switches; 
parallel  currant  losses  are  made  zero  by  the  use  of  Circuits  that 
generate  bi di r«ct irnul  acceleration  waveforms  with  a  zero 
voltege-tmc  integral.  In  a  third  type  of  design  described  here.  the 
cavities  ex ternnl ly  driven,  and  100*  efficient  coupling  of  energy 

to  the  beam  is  obtained  ty  designing  the  external  pulse  generators  to 
produce  bidirectional  voltage  waveforms  with  zero  voltage-time 
integral  A  design  for  such  a  pulse  gpn«ratyr  is  descrioed  that  is 
■tself  on#  b undrvo  percer?  efficient  #«d  which  is  well  suites  to 
existing  pulse  power  techniques-  Two  accelerator  cavity  designs  are 
described  that  can  eouole  the  pulse  from  iucn  a  generator  to  tha 
bean;  one  of  thp-.e  designs  provides  voltage  doubling.  Comparison  is 
made  between  the  accelerating  gradients  that  can  be  obtained  with 
this  and  the  preceding  types  of  induction  accelerator.  10  Refs. 

Primary  Keywords:  Linear  Induction  Accelerator;  100  Percent  Efficient 
Energy  Coupling;  Bid  rational  Accelerating  Pulse! 
Accelerator  Cav>tv 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Cur rant ) 

MAGNETOOPTICAL  CURRENT  TRANSFORMER.  It  PRINCIPLES 
A.  Popp  and  H  Harms 
Siemens  AG,  Munchen,  FRG 

Applied  Optics.  Vol.  19,  Ho.  22  pp.  3729-3734  (11/1980). 

The  author*  present  a  method  of  measuring  current  in  e  high 
voltage  line  using  a  magnetooptical  t ransf orear .  The  use  of  optical 
fibers  as  transmission  lines  end  current  sensors,  end  the 
birefringence  problems  that  rasult  are  discussed.  20  Refs. 

Primary  Keywords:  Magnetoopt i cel  Current  Transformer;  Principles 

Faraday  Effect;  Optical  Fiber;  High  Voltage  Isolation 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat  *  on  > 

UPGRADING  THE  AURORA  SIMULATOR 

A.G.  Stewart 

Harry  Diamond  Labs.  Adelphi ,  MD  20783 

Harry  Diamond  Lab.  Report  No.  HDL-TM-80-28  (10/1980). 

Availability*-  AD  A092S01 
NT  IS 

The  necessary  dwgre*  of  control  was  acquired  over  those  machine 
parameters  that  determine  the  bramsstrahlung  dose  output  of  the 
simulator  thereby  improving  the  simulator  efficiency  and  extending 
its  ran g«  of  applications.  At  a  given  charge  voltage  on  the  Marx 
generator.  average  dose  output  et  the  center  of  the  test  volume  (TVC) 
was  increased  by  approx imately  20  percent,  the  poak  dose  output 
exceeded  50  krad  (TVC)  for  the  first  timei  and  reproducible  low  dose 
(50  rad)  at  low  beem  energy  (4  MeV)  was  established.  One  result  of 
these  improvements  is  that  overall  machine  maintenance  time  hee  been 
reduced.  0  Re's. 

Primary  Keywords:  AURORA;  Pulsed  Power;  High  Intensity  Bramsstrahlung 
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(PULSE  GENERATORS;  PARTICLE  BEAMS,  ELECTRON) 

(Systems;  Generation) 

OPERATION  Or  A  300 -KV ,  188-HZ,  30-KW  AVERAGE  POWER  PULSER 
M.T.  Buttram  and  G.J.  Rohwem 
Sendia  labs.  Albuquerqua.  NM  87115 

ILEf  Transactions  On  Electron  Devices.  Vol.  ED-26,  Ho.  10  pp  1503-1S0S 
(10/1979). 

Applications  for  efficient  end  reliable  pulse  power  systems  with 
long  lifetimes  (*1E8  shots)  are  forseen  for  electron-beam  generators, 
ion-beam  accelerator s ,  and  lasers  leading  eventually  to  inortielly 
confined  fusion  reactor*.  These  systems  will  have  to  be  capable  of 
continuous  operation  for  sustained  periods  wi thout  reoui r i ng  major 
maintenance  or  raoair.  High  operating  efficiency  will  be  required  not 
only  to  minimi zo  Power  consumption  but  also  to  avoid  heat  buildup  end 
conseauent  damage  to  components.  Tha  system  described  in  this  paper 
represents  an  initial  effort  to  develop  e«  efficient  energy-handling 
high-voltage  pulsar  to  study  th*  problems  of  long-1 i fa  eomponants.  5 
Ref  s . 

Pr  i  ir  ary  Keywords:  Pulse  Transformer;  Pulse  Foreiing  Lina;  Output 

Switch;  Charging  Circuit;  Rap-rated;  Long  Lifetime 
COPYRIGHT:  1979  IEEE,  REPRINTED  WITH  PERMISSION 


124 

(SWITCHES.  CLOSING) 

(Ignitrons) 

ORIENTATION  INDEPENDENT  IGNITRCN 

R.J.  Harvey  and  J.R.  Bayless 

Hughes  Research  labs,  Malibu.  CA  90265 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  PP  372-373 
(  06/1979)  . 

An  orientation  independent  igmtron  (Oil)  has  been  operated  et  30 
k V .  15  kA  with  10  microsecond  wide  pulses  at  frequencies  up  to  100 
hr.  Tho  cathode  of  th*  Oil  is  a  thin  mercury  film  which  is  held  in 
place  by  surface  tension  on  a  cooled  molybdenum  substrate.  This 
device  has  been  shown  to  have  a  basic  voltage  withstand  of  over  60 
NV.  trigger  characteristics  comparable  to  conventional  igmtrpji*.  a 
current  rate  ot  r i %#  m  excess  of  10  kA/mi crosecond  at  30  kV,  and  a 
mean  stable  run  time  at  8  A  average  current  of  22  »  in  the  burst 
mode.  Reformation  of  the  film  occurs  during  and  following  th«  pulse 
burst  with  a  recycle  time  on  th#  order  of  10  »in.  0  Refs. 

Primary  Keywords;  Orientation  Independent;  Rep-rated;  Mercury  Film; 
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(PULSE  GENERATORS) 

(  SyitMi) 

POWER  SYSTEM  FOR  A  HIOM-POWER  IURST  MODE  PULSED  LOAD 

T.M.  Robinson 

GEC  Marconi  Research  Lags.  Essex.  UK 

IEEE  Transactions  On  Electron  Davicas.  Vol .  ED-26,  No.  10  pp  1 394- 1400 
(10/1670). 

A  noval  power  system,  racantly  completed  and  commissioned.  is 
doscribod.  Operating  diraetly  from  an  11-kV,  SC-Hz  public  supply,  it 
provides  tha  altctncal  anorgy  for  a  burst  mods,  pulsad  load.  In  oach 
burst,  tha  minimum  anargy  dalivarad  by  tha  powtr  systaa  is  100  kj  at 
a  rata  of  330  kW.  Tha  pulsa  modulator  oporatas  at  a  paak  cka^ga  of 
105  kV  and  is  capable  of  switching  200  MU  ovar  a  rengo  of  pulsa 
lengths  and  repetition  rates.  Tha  high-voltags,  high-current 
thyratrons  used  as  the  charge,  discharge,  and  PFN  energy  dump 
switches  ware  specially  developed  four-gap  CX  1199B  thyratrons. 

Supply  voltage  stepup  transformers  were  designed  to  operate  over 
bursts  of  variable  pulse  number,  length,  end  rate,  with  tha  rectified 
unfiltered  transformer  output  directly  feeding  the  modulator  charging 
circuit  at  up  to  65  kV.  Polarising  effects  in  the  transformer  core 
caused  by  the  use  of  repetition  rates  equal  to,  or  harmonically 
rclatad  to,  tho  supply  fraauoncy  wero  analyzed  and  affectively 
eliminated.  SpeC'al  winding  techniques  were  developed  to  provide  the 
strength  and  insulation  for  withstanding  fault  transients.  3  kefs. 

Primary  Keywords:  Power  Line  Ooeration;  High  Energy;  Rap-rated;  Pulse 
Forming  Network;  Direct  Load  Coupling 
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(ENERGY  CONVERSION,  THERMAL) 

(Loads) 

LOADS  FOR  HIGH-POWER  TESTING 

B.R.  Grey 

Rome  Air  Development  Center 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  70  (06/1978). 

The  designer  or  test  engineer  of  high-powar  systems  is  of ton  facod 
with  the  problem  of  substituting  a  load  for  some  portion  of  the 
system  for  tho  purpose  of  evaluating  some  other  components  in  the 
system,  trouble  shooting,  checkout  of  tha  system,  calibration,  or  for 
system  optimization.  To  ba  a  truly  equivalent  load  it  must  match  tha 
normal  load  in  its  reactive  and  resistive  power  relationship,  its 
voltage/current  ratio  as  a  function  of  time,  power — absorbing  ability, 
polarity.  and  many  other  factors.  A  test  load  may  be  required 
anywhere  between  the  prime  power  source  and  the  final  output.  It 
could  mean  a  load  bank  on  a  large  AC  or  DC  power  line  or 
transformer/rectif ier,  a  pulse-type  load  in  the  power  conditioner 
stages  of  the  system,  or  the  energy  output  of  the  total  system.  An 
example  of  some  substitute  loads  discussed  would  be  an  rf  load  on  the 
output  of  an  rf  amplifier,  beam  energy  absorbers  in  accelerators, 
pulsed  power  load  at  the  video  level,  and  equivalent  diode  loads  for 
modulators,  etc.  0  Refs. 

Primary  Keywords:  Design  Consi derat i ons 
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(ENERGY  STORAGE,  CAPACITIVE;  PULSE  GENERATORS) 

!M»rX  Generators;  Marx) 

HIGH  DENSITY  Z-PINCH  PULSE  POWER  SUPPLY 
W.C.  Nunnelly,  C.A.  Exdahl.  J.E.  Hammei ,  K.U.  Hanks  and  L.A,  Jones 
,os  Alamos  Notional  Labs.  Los  Alamos,  NM  87565 

1918  IEEE  Thirteenth  Modulator  Symposium,  pp  289-292  (06/1978). 

Tk*  pulse-Dcwer  supply  for  the  High  Density  Z-P»neh  (HDZP) 
evoe-imert  at  LASL,  described  in  this  paper,  is  required  to  produce  a 
peak  voltage  on  the  order  of  1  MV  and  a  peak  current  of  1  MA  in  a 
small,  high-pressure  gas  load.  The  experimental  load  is  a  small 
diameter  ilCO  micrometer)  current  filament  between  two  electrodes 
spaced  10  cm  apart  with  a  20-cm  diameter  coaxial  return  conductor. 

Tha  currant  filament  is  to  be  initiated  with  an  18-J,  18-ns, 
Q-Switched  Nd:glnss  laser.  The  HDZP  system  consists  of  a  75-nH, 
60C-kV,  72-kJ  merx  bank  that  resonantly  charges  a  water- i nsulated 
intermediate  storege  line.  A  prototype  of  1/12  of  the  system  is  also 
described.  Tha  prototype  has  been  tasted  at  its  design  values.  Tho 
large  system  is  to  become  operational  in  November  1978.  1  Refs. 

Primary  Keywords:  Merx  Generator;  Pulse  Forming  Line;  High  Voltage 
Secondary  Keywords:  2-pmch 
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(ENERGY  STORAGE.  MECHANICAL;  ENERGY  STORAGE.  INDUCTIVE) 

(Rotating  Machines;  Systems) 

MG  ENERGY  STORAGE  AND  SWITCHED  PULSE  POWER  SUPPLY 

K.I.  Selin 

Tha  JET  Project.  Abingdon,  Oxfordshire,  UK 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  263-296  (06/1970). 

For  the  JET  (Joint  European  Torus)  device  there  ere  four  mein 
pulse  power  supplies  for  the  following  loads:  (a)  the  poloidal  field 
circuit  (b)  tha  toroidal  field  megnetets  (c)  tha  plasma  positioning 
(d)  tha  plasma  additional  heating  Tha  (a)  supply  will  be  described 
in  this  paper.  It  is  presently  in  the  design  stage  at  GEC  Machines 
Limited.  U.K.  and  is  scheduled  for  operation  in  1982.  A 
motor-generator  with  integrated  rotor  and  flywheel  will  ba  used  in  a 
pulsad  mode.  Tha  timo  between  load  pulses  (9  minutes)  is  used  for 
acceleration  of  tha  f lywhaal-ganerator .  Tha  generator  output  AC  is 
rectified  in  a  diode  convertor.  The  nominal  energy  extracted  from  the 
f lywheal-genarator-eonverter  »FGC)  is  2600  MJ  at  a  maximum  rate  of 
605  MW.  A  magnetic  energy  storage  is  included  in  order  to  reach  a 
still  larger  load  power.  2  Re's. 

Primary  Keywords:  Homooolar  Generator;  Power  Modulation;  Design 
Consi derati ons;  Cost  Analysis 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Systems;  Capacitor  Banks) 

NEUTRINO  BEAM  OF  THE  INSTITUTE  OF  HIGH-ENERGY  PHYSICS.  V.  PULSED  POWER 
SUPPLY  FOR  THE  NEUTRIH0  F0CUSIHG  SYSTEM 

D.G.  Baretcv,  N.Z.  Bikbulatov.  V.V.  Vasil'av.  E.V  Eremenko.  S.A. 
Knyazev,  Yu. A.  Lastochkin,  V.P.  Oshchepkov,  V.l.  Rykov.  A.V. 

Samoilov,  K.Z.  Tushabrami shv i 1 i  and  A.V.  Chernov 

Institute  Of  High-Energy  Physics,  Protvmo,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  23,  No.  1,  pp  53-57  (01/1978). 

Trans.  From:  Zhurnel  Tekhni chesko i  Fiziki  68.  91-98  (January  1978) 

Tha  350-kJ  system  that  produces  unipolar  currant  pulses  of  500  kA 
with  length  approximately  150  microseconds  in  the  three  objective 
lenses  of  tha  neu’ino  focusing  system  is  described.  The  system 
nonet sts  of  12  ;eprc i tor-bank  modules.  Tha  modules  are  connected  in 
parallel  with  tha  loads  by  small  ignitrons.  Tha  loads  era  cable 
transformers  whose  secondary  circuits  include  the  objective  lenses  of 
the  neutrino  focusing  system.  Schematic  diagrams  era  given  for  the 
eulsa  currant  generator,  tha  control  system,  and  tha  monitor  system. 
The  basic  capabilities  of  the  system  are  described.  10  Refs. 

Primary  Keywords:  Current  Generator :  Ignttron;  Capacitor  Bank;  Pulse 
Transformer;  500  KA  Current;  150  Microseccnd  Pulse 
Durat i on 
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(PARTICLE  BEAMS.  ION) 

(Goneretien) 

QUASI-STATIC  DRIFT-TUBE  ACCELERATING  STRUCTURES  FOR  • OW-SPEED  HEAVY  I0HS 

A.  Feltons  and  D-  Keefe 

Lawrence  Berkeley  Lab.  Berkeley  CA 

Particle  Accelerator s.  Vo>.  8.  pp  265-253  (01/1978). 

Pulaod  drift  tubos  art  discussed  as  a  possible  method  of 
aeealarat ing  high  currant  bunchas  at  low  energies.  Sevoral  setups  for 
voltage  source*  end  switches  whi^h  could  be  used  to  generate  the  1  MV 
pulses  to  drive  the  drift  tubes  era  discussed.  Pulse  shaping  and  the 
drift  tuba  structure  ere  also  considered.  9  Refs. 

Primary  Keywords:  Drift-tube;  Accelerator;  Pulsa  Shaping;  Drift-tuba 
Systems 
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(PULSE  GENERATORS) 
(Ravi ews) 


PULSED  POWER  FOR  EMP  SIMULATORS 

I.D.  Smith  and  H.  Aslin 

Physic  International  Co.  San  Leandro,  CA  96577 

IEEE  Transactions  On  Antennas  And  Propagation,  Vol.  AP-26,  No.  1,  pp 
53-59  (01/19/8). 

Simulation  of  nuclear  weapons  effects  has  been  tha  main  motivation 
for  pulse  power  development  in  the  U.S.  in  the  last  decade.  EMP 
simulation  has  bean  responsible  for  a  major  class  of  pulse  power 
systems.  A  general  survey  of  pulse  power  techniques  is  given, 
focusing  of  those  particularly  applicable  for  EMP  simulation.  This  i* 
followed  by  briof  description  of  several  representative  simulators. 

12  Re's. 
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GendVator;  Insulation;  Switching;  EMP  Simulation 

COPYRIGHT:  1978  IEEE.  REPRINTED  WITH  PERMISSION 


166 

(PARTICLE  BEAMS,  ELECTRON;  PULSE  GENERATORS) 

(Generation;  Spiral) 

SIMPLE.  PULSED,  ELECTRON  BEAM  GUN 

C.A.  Brau  (1),  J.t.  Raybun  (1).  J.B.  Dodge  (2)  and  F.M.  Gilman  (2) 

(1)  Los  Alamos  National  Labs,  Los  Alamos,  NM  87565 

(2)  Avco  Everett  Research  Lab.  Inc,  Everett,  MA  02169 

Review  Of  Scientific  Instruments.  Vol.  60,  No.  9  pp.  1156-1X60 

(06/1977). 

The  construction  of  a  simple,  inexpensive  electron  beam  gun  is 
described.  The  pulsed  power  supply  consists  of  a  homemade  spiral 
generator,  constructed  with  aluminum  and  vinyl  pressure-sensi t i ve 
tapes,  which  is  switched  into  the  electron  boam  gun  with  a  spark  gap. 
Tho  electron  beam  gun  itself  consists  of  a  vacuum  diode  with  a  cold 
carbon  cothode.  From  an  initial  charge  voltage  of  12  kV,  tho 
apparatus  produces  a  10-A  beam  of  100-koV  electrons  having  a  pulse 
duration  of  about  7  nsec  and  diameter  of  6  mm.  6  Refs. 

Primerv  Keywords:  E-Beam  Gun;  Spiral  Generator;  Vacuum  Diode 
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(POWER  CONDITIONING) 

(Pulse  Transf ormers) 

THE  10  MILLISECOND  150  KILOAMPERE  PULSED  POWER  SUPPLY  FOR  THE  FERMILAB 
NEUTRINO  FOCUSSING  HORN 

R . C .  Trendler 

Fermi  National  Accelerator  Lab,  Batavia.  IL  60510 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-26.  No.  3,  pp  3977-3979 
<  06  /  1  97  9  ) . 

In  Order  to  provide  tho  long  spill  (one  millisecond)  necessary  for 
simultaneous  operation  of  the  15-Foot  Bubble  Chamber  Neutrino 
experiments  and  counter  experiments,  the  existing  short  pulse  (20 
microseconds)  Neutrino  Focussing  Horn  power  supply  was  extensively 
modified.  A  large  high  current  (200  kiloamp)  pulse  transformer  was 
procured  and  installed  to  modify  tho  circuit  impedances.  The  changing 
of  tho  electrical  characteristics  of  the  system,  protection  systems, 
and  installation  of  the  transformer  will  be  discussed  6  Refs. 

Primary  Keywords:  Pulse  Transformer;  Long  Pulse;  Sinusoidal  Pulse; 

Capacitor  Bank;  Ignitron;  System  Protection 
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(POWER  TRANSMISSION) 

(Transmission  Lines) 

SPACE-CHARGE  EFFECTS  IN  LONG  COAXIAL  VACUUM  TRANSMISSION  LINES 
J.W.  Poukey  and  K.D.  Bergeron 
Sandia  Labs.  Albuquerque.  NM  87115 

Applied  Physics  Letters.  Vol.  32.  No.  1,  pp  8-10  (01/1673). 

A  new  two-dimensional  time-dependent  electromagnetic  particle  code 
is  applied  to  the  high-voltage  pulsed  power  flow  problem  in  a  long 
self-magnet ically  insulated  coaxial  line.  It  ie  found  that  the 
current  leakage  occurs  only  near  the  front  of  the  voltage  pulse,  that 
energy  transport  is  very  efficient  at  high  voltages,  and  that  the 
electrons  in  the  insulated  region  do  not  get  close  to  the  anode.  11 
Refs. 

Primary  Keywords:  Transmission  Lina;  Magnetic  Insuietion;  Power  Flow 

Simulation;  Numerical  Calculation;  2-d  Particle  Code 
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(DIAGNOSTICS  AND  INSTRUMENTATION ;  ENERGY  CONVERSION.  ELECTRICAL) 

(Systems;  Power  Supplies) 

A  FACILITY  FOP  TESTING  HIGH  POWER  DC.  AC.  OR  PULSED  DEVICES 

R.N.  Miller,  P.T.  Glinski  and  A. 5.  Gilmour  Jr. 

State  University  of  New  York  et  Buffalo,  Buffalo.  NY  14226 

1*76  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  2IE-7  <11/1*76). 

A  fully  instruircnted  facility  being  developed  *or  the  high  power 
testing  of  pulsed-power  and  other  devices  is  described  A  bank  of 
lead-acid  batteries  provides  the  facility  w;  tn  a  power  source  having 
a  "sk-wuh  d  sehorge  capacity  of  1.8E*  joules;  the  batteries  can  be 
switched  into  varicus  ser i es-par al 1 e 1  conf * gurat i ons  to  realize 
vol tngp-curr#nt  co-b ■ na t i on s  uo  to  IC  kV  at  250  A.  The  battery  bank 
output  terminals  can  be  turned  on  end  off  at  the  test  benrh  with  a 
vacuum  arc  switch  i *  ocsrred.  A  high  vacuum  pumping  station  is  bu'lt 
n t o  the  test  bench  fo-  these  devices  requiring  evAcuat < on .  An 
irve-te"  us*ng  vary.-  »rc  sw’tches  is  beng  developed  to  convert  the 
Ot*a'  *o  a  siru'ciddl  AC  sou'ce  hawing  a  suitable  ^'squencv  of  uo  to 
1C  V*f*  T-e  batter,  bar*  operation  is  m.mi tored  and  controlled  either 
mcnually  or  by  d>  ir  >  crpo-ocessor-based  instrunentat  i  on  sys*pm.  The 
nsr rc-en*at I  or  syste*  Aut:ro*a5  th*  battery  tharg  ng  cycle  and  shuts 
off  -he  system  wner.e  er  hazardous  conditions  develop  in  tho  facility 
cu-ing  e’t*  er  the  c  large  or  the  discharge  cycle.  Among  the 
ai  r  1  •  cat  i  ons  boing  i-.v«st  gated  tor  the  *Of»l»tv  rr«  thg  pulse  and 
d - ' a t  •  a n  testing  p*  vacuum  arc  switches  »'<J  '.he  development  of  a 
-  •  gh-D0M.e-  inverter.  7  Refs. 

Fnnry  Keywords*  Pulsed  Fewer  Test  Facility.  Battery;  Very  High 
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i SWITCHES .  OPENING) 

( ExpIos ■ ve  cuses) 

A  METHOD  FOR  ENHANCING  EXPLODING  ALUMINUM  FOIL  FUSES  FOR  INDUCTIVE 
STORAGE  SWITCHING  > 

D  Conte.  M.  Friedman  and  M.  U-y 
vaval  Research  Lab.  Washington,  DC  20375 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IID-7  (11/1976). 

The  success  of  inductive  storage  systems  is  dependent  on  the 
devoloorent  of  fast,  low  loss  opening  switches.  An  approach  to  this 
problem  -s  to  stage  several  successively  faster  switches,  such  as 
circuit  breakers  and  fuses,  in  a  manner  so  as  to  minimize  overall 
losses  while  achieving  an  effective  fast  opening  time.  In  this  paper, 
we  discuss  the  properties  of  an  aluminum  foil  fuse  immersed  in  water 
or  hydrogen  peroxide  for  use  as  one  of  the  final  fast  acting 
elements  Althougn  it  has  been  shown  that  the  time  to  explosion  is 
dependent  on  the  fuso  materiel,  peak  current  amplitude,  and  rise 
time,  we  speculate  that  the  opening  character i st i cs  are  also 
nfuenccu  by  chemical  reactions  end  heat  transfer  with  the 
sumounoing  medium  Date  is  presented  showing  that  the  final 
resistivity  can  bo  optimized  by  proper  foil  dimensions  and  further 
increased  by  the  use  of  chemically  more  active  surrounding  medium 
such  as  hydrogen  peroxide.  6  Refs. 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

(Vacuum  Tubes;  Vacuum  Tubes) 

HIGH  VOLTAGE  SWITCH  PERFORMANCE  OF  THE  EIMAC  X-2159  TETRODE 

B.R.  Gray 

RADC.  Gnffiss  AFB.  NY  13*60 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IC-4  (11/1976). 

High  Power  Tetrodes  designed  as  RF  power  amplifiers  often  times 
hove  excellent  character i st i cs  that  enhance  their  performance  when 
used  as  switch  tubes.  This  paper  reports  on  the  test  end  evaluation 
of  one  such  high  power  tetrode,  the  EIMAC  X-2159.  This  tube  has  a 
design  anode  dissipation  rating  of  1.25  megawatts  average  power  and 
the  cathode  grid  and  screen  have  very  substantial  ratings.  Tho 
objective  of  tho  test  was  to  determine  the  maximum  achievable  pulsed 
power  with  this  tube.  One  main  deta  point  of  inte-est  was  a  pulsed 
current  of  1009  amperes- 10-20  microseconds  end  50  KV  hold-off.  This 
point  has  been  achieved.  Further  testing  is  planned  to  fully  evolve 
the  limits.  Problems  encountered  included  secondary  emission  causing 
the  load  pulse  to  increase  in  length  as  if  it  were  e  function  of 
primary  emission  from  grid.  Other  features  of  the  tube  to  be 
discussed  will  be  the  ability  to  interrupt  a  faulted  load  current 
pulse  ard  its  overall  operating  stability.  0  Refs. 

Primary  Keywords:  EIMAC  X-2159  Tube.  Operational  Parameters;  Test 
Result  s 
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(PULSE  GENERATORS) 

( Systems) 

MAGNETIC  FIELD  CALCULATIONS  FOR  HIGH-ENERGY  PULSEO  POWER  SUPPLIES 
E.B  Becker,  M.D.  Driga.  R.D.  Pillsbury.  H  G.  Rylander,  W.F.  Weldon  and 
M.H.  Woodson 

'Jn » vers:  t\  o*  Texes  at  Austin.  Austin,  TX  787  12 

19’6  IEEE  Pulled  Power  Conference  Proceedings.  Paoer  IIIE-2  (11/1976). 

The  accurate  calculation  of  th*  magnetic  fields,  steady  or  rapidly 
varying,  is  extremely  important  i  r\  designing  pulse  power  supnlies  for 
controlled  thermonuclea-  fusion  experiments,  lasers,  etc.,  where  the 
tredit'oral  simplifying  assumptions  become  unacceptable  -  especially 
whe-  f  er  r  oxagut  •  c  materials  in  high  magnetic  f'olds  «'t  used  A 
finite  element  method  for  solution  of  Maxwell*'*  equations  for  a 
moving  media  in  terms  c*f  the  magnetic  vector  potential  end 
el  act  r  ok  i  r  et  i  c  scalar  potential  bescnbng  the  penetration  of  the 
nngnet • C  fields  in  *est  Pulsing  power  supplies  of  e 1 ec t r omechen i r al 
type  is  presented.  The  formulation  for  the  steady-state  magnetic 
fi«lds  in  nonlinear  media  'tnults  as  a  oarticular  case  of  the  method. 
This  approach  was  used  for  predicting  the  discharge  parameters  <o' 
the  very  fast  discharging  homopolar  machine  (FDX)  designed  by  the 
Energy  Storage  Group  ot  the  University  of  *»**«-..  FOX  is  in  an 
advanced  state  of  execution.  This  work  was  supported  by  the  Electric 
Power  Research  Institute  (EPRI)  end  the  Energy  Research  and 
Development  Administration  <ERDA>.  6  ReM 
Primary  Keywords-  M;gnet  c  Field  Calculat  on;  Steady  State;  Pulsed; 
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(ENERGY  STORAGE,  INDUCTIVE) 

( Rev i eus ) 

PULSE  POWER  5Y STEMS  EMPLOYING  INDUCTIVE  ENERGY  STORAGE 

T  F.  Trost,  P.E.  Gornson  ond  T.R.  Burkes 

Texas  Tech  University.  Lubbock.  TX  79*09 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IID-1  (11/1976). 

Sasic  circuits  for  utilizing  inductive  energy  storage  in 
high-power  pulsars  are  compared  in  order  to  judge  overell  system 
performance.  The  comparisons  are  made  from  the  standpoint  of  the 
power  -pqu i rements  and  efficiencies  for  inductor  chorging  and  the 
switching  times  ond  efficiencies  for  discharging  into  the  load.  The 
response  of  several  circuits  o-e  calculated,  end  the  trade-off*  in 
performance  ore  discussed.  5  Refs. 

Primary  Keywords:  Inductive  Energy  Storage:  Performance  Comparison; 
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';vf«?Gv  STORAGE.  INDUCTIVE) 

( Tv  stars j 

SU^tPCCNDJCTIVE  INDJCTOR  STCRACE  AND  CONVERTERS  FOR  PULSED  POWER  LCADS 

N.  '1)  ond  M .  A .  ret  arson  (?) 

(1)  Jn  i  ve>  «> i  tv  o  *  Mi  nne’-.ot a .  Hi  niconol  '  5.  MN 

(  2  i  n  •.  vc- s » t  y  a  *  W' sctr.si  n,  Madison,  WI 

!9'6  ItEI  Pulsed  Pcwe-  Conference  Pr^cppdirgs,  Paper  IID-6  (11/1976). 

"here  is  a  fo-eseeable  r.oed  for  supplying  repetitively  pulsed 
power  loads  of  large  r.iji  1 1  u  :«s .  wit*’  peaks  of  hundreds  cf  megawatts 
a-  more.  The  nature  o 4  such  loads  ca-1  fcn  expected  to  be  as  diverse  as 
their  application  and  the  pulse  durations  nay  range  from  less  than  a 
microsecond  to  many  seconds  or  minutes.  In  this  paper,  loads  with 
pulse  durations  g-eater  then  several  milliseconds  are  consicered.  The  f 

pulsed  power  derrord  and  cor  resnend '  ng  volt-emoere  requirement  ere 
undesirable  from  the  frequency  and  voltage  fluctuation  standno • nt , 
even  for  the  largest  utility  Dower  systems.  For  large  pulsec  energy 
magnitudes,  suoer conduct i ve  inductor  storage  may  ba  economically 
employed  to  reduce  the  power  pulses  on  the  utility  system.  In  this 
paper,  several  schemes  of  >  niercortnect  i  ng  the  Pulsed  load  and  the 
storage  inductor  are  compared  in  terms  of  the  pulsed  power  and 
reactive  volt-ampere  requirements  imposed  on  the  power  system.  The 
effects  of  the  storage  inductor  capacity  and  the  power  ratings  of  the 
interface  converters  are  explored.  A  partial  or  complete  eliminotion 
o *  pulsed  power  and  reactive  volt-ampere  demands  on  the  power  system 
are  possible  through  proper  design.  3  Re*s. 

Primary  Keywords:  Inductive  Energy  Storage;  Long  Pulses;  Rep-rated; 
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(ENERGY  STORAGE.  INDUCTIVE;  PULSE  GENERATORS) 

(Systems,  Flux  Compression) 

TERAUATT  PULSE  POWER  SYSTEMS  UTILIZING  INDUCTIVE  STORAGE 
E.C.  Cnare.  M.  Cowan,  W.K.  Tucker,  W.B.  Leisher  and  D.L.  Wesenberg 
Sandio  Labs.  Albuquerque,  NM  87115 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IID-4  (11/1976). 

This  paper  describes  a  system  which  employs  e  superconduct i ng 
magnet,  a  generator  coil,  and  nondestructive  magnetic  flux 
compression  to  produce  pulsed  power.  Power  in  the  terawatt  range  is 
predicted  for  full-scale  systems  suitable  for  both  laser  end  e-b#an 
applications  of  the  future.  Siroll-scnle  experiments  are  described 
which  employed  radially  expanding  aluminum  tubes  or  plasma  to  produce 
peak  powers  of  0.5  gigawatt.  7  Refs. 

Pr  iciarv  Keywords  Superconducting  Magnet:  Magnetic  Flux  Compression; 

Generator;  Nondestructive;  Pulsar 
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(ENERGY  STORAGE.  INDUCTIVE;  ENERGY  STORAGE,  MECHANICAL) 

(Svstems;  Rotating  Machines) 

THE  NRl  MULTI-MEGAJOULE  INERTIAL-INDUCTIVE  ENERGY  STORAGE  SYSTEM 
W.H  Lupton.  A.E.  Rcbson  and  W.l.  Uarnick 
Naval  Research  Lab,  Washington.  DC  20*75 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Peper  IID-3  (11/1976). 

In  the  NRL  mul t i -mega j oul e  pulse  power  system,  energy  is 
transferred  from  inertial  storage  (flywheels)  to  inductive  storage  by 
a  self-excited  homopolar  generator.  Reliable  operation  of  the 
inertial  storage  at  5  MJ  per  flywheel  is  obtained  from  recent 
improvements  in  flywheel  mounting,  bearing  lubricat'on.  coo  1 ’ no  and 
hydraulic  power  systems.  This  approach  to  energy  conversion  is  only 
possible  by  use  of  cooper-grenSi te  fiber  brushes  which  con  follow 
rapid  variations  in  wheel  radius.  Experimental  efforts  are  being 
devoted  to  reducing  the  presently  high  frictional  wear  of  these 
brushes.  3  Refs. 

Primary  Keywords:  Inertial  Ene-gy  Storage;  Inductive  Energy  Storage; 
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? POWER  TRANSMISSION) 

( Transm: ssi on  Lines) 

VI  IN,  AN  EFFICIENT  ALGORITHM  FOR  MODELING  VARIABLE  IMPEDANCE 
TRANSMISSION  LINES 

C . H .  Jones  Jr . 

Pulsar  Associates  Inc.  San  Diego,  CA  92121 

1976  IEEF  Pulsed  Power  Ccnfsrf^a  Proceedings.  Paper  1IIC-8  (11/1976). 

T  rar  sm  i  ss '  on  Imts  with  a  variable  impedance  are  the  most 
practical  means  for  performing  impedance  t ransf ormet i on  in  large 
pulsed  power  machines.  An  effective  and  practical  calculation 
technique  's  required  which  can  provide  adequate  modeling  of  expected 
machine  performance  as  a  part  of  engineering  design  analysis.  An 
ef*ic-pnt  algorithm  has  bean  developed  For  modeling  a  transmission 
ime  character  i  zeo  by  an  impedance  which  varies  as  an  arbitrary  but 
continuous  function  over  the  length  of  the  line.  A  FORTRAN  subroutine 
incorporating  tho  algo-ithm  it  discussed.  Comparisons  of  the 
algorithm  results  with  the  analytic  solutions  by  Schatz  and  Williams 
for  the  snecial  case  of  the  exponential  tapered  line  ere  shown.  The 
algorithm  employs  transmission  and  reflection  coefficients  that 
real i st i cal ly  mode;  the  response  of  the  line  to  the  high  frequencies 
which  are  especially  of  inte^ost  in  pulsed  power  work.  The 
traditional  aopr c x » ma t i on  of  considering  such  a  line  to  be  a  series 
of  shc-t  segments  of  corstant  impedance  implicity  ignores  the  high 
frequencies  and  converges  more  slowly  as  a  result.  1  Refs. 

Primary  Keywords  Variable  Impedance;  Impedance  T ransf ormat i on ; 

Modeling;  Analysis;  Computer  Simulation 
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( ENERGY  STORAGE.  MECHANICAL ) 

(Rotating  Machines) 

APPLYING  A  HOMOPOLAR  POWER  SUPPLY  TO  A  TOKAMAK 
P.  Wildi.  S.  Hutchins  and  M.  Drige 
Univarsity  of  Texas  at  Austin.  Austin.  TX  78712 

1978  IEEE  Pulsad  Power  Confaronco  Procoadinga.  Paper  IIB-5  (11/1978). 

Tho  now  Texas  Experimental  Tokamek  will  uae  homopolar  generators 
as  a  pulsad  power  source.  The  high  current,  low  voltage  output  of 
such  a  source  colls  for  unusual  solutions  to  achieve  a  proper  match 
to  toroidal  coil  system  and  ohmic  heating  system.  The  paper  discusses 
several  possible  alternate ves.  The  solutions  chosen  for  both  the 
toroidal  and  the  heating  coil  system  are  described  including  some  of 
the  salient  conponents  such  as  switches  and  power  electronics.  3 
Ref  s  • 

Primary  Keywords:  Homooolar  Generator;  Application;  Impedance  Matching 
Secondary  Keywords:  Tokamak  Toroidal  Field  Coil 
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(ENERGY  STORAGE,  CAPACITIVE;  PULSE  GENERATORS) 

(Capacitor  Bant';  Capacitor  Banks) 

MOD-lAR  FAST  CAPACITOR  BANK  FINAL  REPORT 

P.D'A.  Chamonev 

Physic  Internet i onal  Co.  San  Leandro.  CA  94577 

A-WL  Renort  No.  AFUL-TR-74-1S2  (04/1975). 

Ava- lab- l i tv :  AD  A010542 
NTIS 

Th«  report  descr-bes  the  development  of  a  fast  capacitor  bank 
module  storing  55  kj  at  ICO  kV  DC.  capable  of  operation  by  itsolf  or 
as  part  of  a  ia-yer  s/stom.  The  module  is  geskoted  and  utilizes  two 
triggered  gaseous  dielectric  rail  switches  operable  over  the  voltage 
range  15  to  5C  kV  DC  The  module  inductance  is  8  nM.  10  Refs. 

Pr.mary  Keywords:  Energy  Storage.  Capacitor  Bank;  Low  Inductance 
Switches:  Rail  Gan 


198 

(“ARTICLE  BEAMS.  ELECTRON) 

i Systems ) 

INITIAL  PROTO  II  PULSED  POWER  TESTS 

D . L .  Johnson 

Sendia  Labs.  Albuquerque.  NM  87115 

IS'6  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IE-2  (11/1978). 

’ho  Proto  II  elactron  beam  accelerator  is  being  developed  by 
Sandia  Laboratories  to  study  engineering  and  physics  aspects  of 
electroi  beam  pellet  fusion.  Currently  the  Marx  goneretor-water 
capactor  portion  of  Proto  II  is  undergoing  high  voltage  testing  and 
timing  measurements.  Eight  112  kj  Marx  generators  form  the  primary 
energy  storage  system  Each  Marx  generator  pulse  charges  two  parallel 
7  5  nF  water  capacitors  to  3  MV  The  water  capacitors  act  as 
intermediate  energy  storage  elements  and  will  transfer  their  energy 
to  the  water  insuslated  pulse-forming  linos  in  255  ns  by  means  of 
eight  sf/sub  6/  gas  insulated,  trigatron  switches.  Test  data  and 
da-ngr.  consi  donations  of  the  trigger  systems.  Marx  generators,  water 
capacitors,  ard  trigatron  switches  Mill  be  presented.  5  Refs. 

Primary  Keywords:  Proto  II:  E-beam;  Marx  Generator;  Pulse  Shaping; 

Teat  Date.  Design  Consi derat i ons 
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(PARTICLE  BEAMS,  ION;  INSULATION,  MAGNETIC) 

(Generation) 

MAGNETICALLY  INSULATED  PULSE  POWER  DRIVEN  LINAC 
F.  Winterberg 

University  of  Nevada  Systam.  Reno.  NV  89507 

1976  IEEE  Pulsed  Power  Confarence  Proceedings.  Paper  IIC-7  (11/1976). 

It  is  shewn  that  a  linear  accelerator  of  aodost  dimensions  using 
magnet  really  insulated  accelerating  segments  end  driven  by  electric 
pulsed  powar  sources  can  accelerate  intense  beams  of  heavy  ions  to 
multi-GeV  energies.  The  most  imoortent  application  of  such  an 
accelerator  would  ba  for  the  ignitron  of  thermonuclear 
mi croexplosi ons  but  it  could  also  ideally  serve  as  a  research  tool 
for  heavy  ion  induced  nuclear  reactions.  10  Refs. 

Pr’mary  Keywords:  Lmaei  Magnetic  Insulation;  Heavy  Ion  Beam; 

M- eroper t • cles ;  Vory  High  Energy 
Secondary  Keywords:  Thermonuc 1  ear  Mi croexplosi on 
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<  SWITCHES.  CLOSING) 

<  Thyr i stors) 

NEW  OPTIONS  IN  PULSE  POWER  UTILIZING  LASS  SWITCHES 

0.  Zucker 

Lawrence  Livermore  Lab.  Livermore.  CA  9*550 

1976  IEEE  Pulsed  Pouer  Conference  Proceedings.  Paper  IB-6  (11/1976). 

tight  Activated  Silicon  Switches  are  high  oower.  fast  rise  time-, 
semiconductor  devices  which  ooen  new  possibilities  in  the  pulse 
field  Specifically,  the  distributed  nature  of  the  current  path  and 
the  sub  nanosecond  r i s#  time  of  these  devices  enables  0  Refs. 
Primary  Keywords:  Light  Activated  Silicon  Switches;  Fast  Rise  Time; 
Reo- r ate 
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'ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

PULSED  POWER  FROM  INERTIAL  STORAGE  WITH  H0R0P0LAR  MACHINES  FOR 
CONVERSION 

N.H.  Woodson.  H.G.  Rylander  and  W.F.  Weldon 

University  of  Texas  at  Austin,  Austin.  TX  78712 

X976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIB-1  (11/1976). 

Because  of  its  simplicity,  an  inertial  energy  storage  with  a 
homopolar  machine  for  conversion  can  provide  a  relatively  inexpensive 
pulsed-power  supply  for  some  important  applications  Tha  fundamental 
prtneioles  af  operation  of  homopolar  machines  are  given  along  with 
configurations  that  have  been  used  or  proposed  and  scaling  laws  for 
each  cenf ' gurat I  on .  Operating  character i st i cs  and  costs  «r«  described 
as  #unct i ons  of  energy  level,  discharge  time  and  voltage  level.  The 
physical  limitations  on  system  performance  are  described  to  define 
the  ranges  of  applicability  of  tha  concept.  4  Rets. 

Primary  Keywords  Hoaooolar  Generator ;  Operating  Character i sti cs; 

L i n i tat i ons 
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(FLECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

SALVING  DIAGNOSTICS  IN  THE  PULSE-POWER  ENVIRONMENT 

R  .  A  .  Fitch 

Maxwell  Labs  Inc.  San  Diego.  CA  92123 

1978  1F.EE  Pulsed  Power  Conference  Proceedings,  Paper  IIID-5  (  11/1976). 
Contorted  oscillograms  and  outraged  equipment  ere  a  con-monplace  of 
pulse-power  systems.  This  paper  attempts  to  explain  why  and  whet  to 
do  about  it.  0  Re's. 

Primary  Keywords:  Shielding;  Noise  Suppression;  Short  Pulse  Operation; 
Noise  Coupling 
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(REVIEWS  AND  CONFERENCES) 

(Rev i ews) 

THE  EVOLUTION  OF  PULSED  POWER 
G.K.  Simcox,  J.J.  Moriarty  and  T.J.  Griffin 
Raytheon  Co,  Bedford,  MA  01730 

19T6  IEEE  Pulsed  Power  Confarence  Proceedings,  Paper  III E— 1  (11/1976). 

A  review  of  pulse  power  developments  is  presented  from  the 
viewpoint  of  low  duty-cycle,  high  power,  high  voltago  generator 
technology  The  effects  of  increasing  duty-cycle  upon  dielectrics, 
switching,  generator  form  and  engineering  problems  era  briefly 
discussed.  Recognizing  the  importance  of  power  conditioning  and  prime 
pouor  management ,  the  limitations  and  fundamental  importance  of 
pulsed  power  techniques  are  explored  with  reference  to  the  Cor  'olUd 
thermonuclear  React. on  field.  4  Refs. 

Primary  Keywords  Pulsed  Power  Development;  Nonrep- rated ;  Pow- 
Cone i t i on i ngj  Rep-rated;  Limitations 
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( p Jl SE  GENERATORS) 

(Mi  scrl  lo'ieous) 

THE  PLASMA  FOCUS  AS  A  PULSED  POUER  SOURCE  FOR  DRIVING  FU‘ 
MICROEXPLOSIONS 

HI.  Sahlin 

Lawrence  Livermore  lab.  Livermore,  CA  94550 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIE-6  (J 

The  plasma  focus  is  a  very  remarkable  device.  Cereful  stu*  a 

focus  phenomenon  reveals  that  nature  has  provided  a  means  of 
time  energy  compression  superior  to  most  if  not  all  inventions  in 
this  field.  The  focus  provides  a  means  of  converting  relatively  slow 
capacitive  energy  storage  into  energy  of  a  rapidly  imploding  plasma 
shell  and  high  density  inductive  stored  energy  behind  this  plasma 
shell.  The  focus  then  acts  as  its  own  switch  by  suddenly  changing  tha 
r-z  pinch  resistivity  by  a  factor  that  can  exceed  100,  and  as  a 
result  inductivo  energy  is  converted  into  heating  of  the  dense  plasma 
which  now  acts  as  a  target.  The  mode  of  energy  concentration  of  the 
focus  into  its  own  self  switching  pinch  provides  a  natural  mode  of 
burn  that  mov  be  more  effective  than  tho  various  means  that  hove  been 
proposed  for  burning  a  DT  mi croexplosi on .  We  will  review  the  efforts 
at  Livermore  to  drive  fusion  microexplosion  with  the  plasma  focus 
utilized  as  a  self-switched  pulse  power  source.  The  physical 
Phenomenon  involved  in  interrupting  the  current  followed  by  restrike 
o'  the  current  either  as  a  relativistic  electron  burst  or  as  short 
duration  ion  burst,  depending  on  the  operating  conditions,  will  be 
treated  in  detail.  Tha  relation  of  our  work  at  LLl  to  similar  efforts 
in  the  Soviet  Union  will  be  presented,  and  the  similarity  to  the 
plasma  focus  to  the  current  collapse  observed  in  low  impedence 
relativistic  o-bef.m  diodes  will  be  explorod.  0  Refs. 

Primary  Keywords:  Dense  Plasma  Focus;  Pulse  Compression;  Opening  Switch 

Secondary  Keywords:  Fusion  Driver 
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(PULSE  GENERATORS) 

(Electrostatic) 

VARIABLE  CAPACITANCE  ELECTROSTATIC  ELECTRICAL  PULSE  GENERATOR 
0.P-  Breaux 

Air  Force  Avionics  Lab.  Uright-Paterson  Air  Force  Base.  OH  45433 
1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIE-8  (11/1974). 

Variable  capacitance  elecrostatic  generators  are  capable  of  rugged 
efficient  operation  and  high  power  output.  An  exposition  is  given  of 
a  variable  capacitance  electrostatic  energy  conversion  system, 
employing  sol f - conta i nod  excitation,  for  electrical  pulsad  power 
generation,  including  mathematical  analysis  and  comment  on  practical 
realization.  13  Refs. 

Primary  keywords.  Electrostatic  Pulse  Generator;  Variable  Capacitance; 

High  Efficiency;  High  Power;  Analysis 
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(ENERGY  STORAGE.  INDUCTIVE) 
( Systems ) 

DESIGN  AND  CONSTRUCTION  OF 
II-  A-temonov,  B.A.  Barikh 
Sov  .  J  Quantum  Electron., 
Truns  From:  Kvantovaya  El 
Analytic  expressions  a 
inductive  energy  storage 
cc-mplfn  imcndencv  loads  ( 
compared  t o  on  experiment 
imredenee  load.  Power  int 
delivered  by  capacitance 
Primary  Keywords  Induct' 
Theory ; 

Secondary  Keywords:  Laser 
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AN  INDUCTIVE  STORAGE  UNIT  FOR  LASER  PUMPING 
n,  V . V .  Bo-ovkiv  and  V.I.  Keshintsov 
Vol.  9.  No  1  pp  70-73  (01/1979). 
nitron .  (Moscow)  6,127-133  (January  1979) 

esented  for  «n  exploding  wire  switched 
system.  A  model  is  derived  for  the  case  of 
nductance  and  capacitance)  and  results  are 
utilizing  a  flash  lamp  as  a  complex 
o  the  load  is  seen  to  be  increased  over  that 
energy  storage.  9  Refs. 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

HIGH  FREQUENCY  THYRATRON  EVALUATION 

G  A.  Hill  (1)  and  T  R.  Burkes  (2) 

(1)  BDM  Corporation 

<27  Texas  Tech  University.  Lubbock,  TX  79409 

2nd  IEEE  Int ernat i onal  Pulsad  Power  Conference  Proceedings,  pp  364-367 
( 06/19Y9 ) 

The  high  frequency  character i st i c »  of  a  triple  grid  thyratrpn  are 
i nvest i gat ed  The  pentode  thyratron  has  three  closely  spaced  grids 
and  operates  much  1 ' ke  a  conventional  tetrode  thyratron.  The  first 
grid  has  a  dual  funt i on  It  functions  as  a  priming  grid,  preionixing 
the  gr  ri  cathode  sroce.  as  well  as  a  shield  grid,  isolating  the 
C©ntrol  gr . d  from  the  cathode  plasma  during  the  recovery  phase.  The 
second  grid  is  the  control  grid,  with  negative  control 
charac  ter  i  st  i  cs .  The  third  grid  is  a  shield  grid,  designed  to  enhenc*. 
t*e  control  gr-.d  aperture  deionization  This  thyratron  is  tested  in  a 
l-.ne-tyne  noise-  to  dete-mme  its  h'gh  frequency  limitations.  It 
proves  r*n,v,lp  o'  cpcra'mg  at  pulse  repet  i  t  i  on  frequencies  of  up  to 
183  fci'z  ?  Rr f  •, 

Primary  Rpntodo  Thyratron;  Priming  Grid;  Control  Grid; 
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(SWITCHES.  CLOSING) 

(ihyratron*) 

HOLLOW-ANODE  MULTIGAP  THYRAT RONS 
H.  Menown  and  C.V.  Neale 

English  Electric  Valve  Co  Ltd.  Chelmsford.  Esse*.  UK 
2nd  IEEE  Internet i onal  Pulsed  Power  Conference  P'uceedings.  pp  3 fc 3 
(06/19793  . 

Subsequent  to  the  introduction  of  single-gap,  hollow-anode  tubes 
in  1978,  «  new  range  o’  multigap  hollowonode  tubes  »s  ba*ng 
introduced.  There  ere  many  applications  where  high  rates  of  rise  of 
inverse  voltage  cause  premature  failure  of  conventional  multigap 
thyratrons  due  to  arc-back.  One  solution  has  been  to  use 
double-cathode  tubes,  which  are  capable  of  reverse  conduction  without 
deter i orat « on  of  per f or nance .  The  hollow-anode  tubes  offer  the 
Similar  advantage  of  tolerating  reverse  conduction  withtout  requiring 
extra  high-voltage- i soloted  supplies.  The  operation  of  these  tubes  in 
low- i nductance  circuits  is  compared  with  conventional  solid-anode 
tubes  0  Refs. 

Pr’ma-y  Keywords-.  Arc-back;  Comparison  With  Solid  Anode  Tube 

Secondary  Keywords:  Abstract  Only 
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' electromagnetic  launchers) 

i Reviews) 

ELECTROMAGNETIC  GUNS.  LAUNCHERS  AND  REACTION  ENGINES 
u .  Kolir,  K.  Fine.  F.  Williams  end  P.  Hongeau 
"nssr. c^usett 5  Institute  of  Technology.  Cambridge.  HA 
2nd  IEEE  International  Pulsod  Power  Conference  Proceedings,  pp  42-48 
(06/1979)  . 

Recent  advances  in  energy  storage,  switching  and  magnet  technology 
make  electromagnetic  acceleration  a  viable  alternative  to  chemical 
oropul S'  on  for  certain  tasks,  nrd  a  means  to  perform  other  tasks  not 
previously  feasible,  leunchers  of  interest  include  the  DC  rai lgun 
driven  by  energy  stored  inertiaiiV  in  a  homepolar  generator  ana 
transferred  through  <i  switching  inductor,  and  the  opposite  extreme, 
the  synchronous  mass  driver  energised  by  a  high  voltage  alternator 
through  er.  oscillat-ng  cot  1-capac' tor  circuit.  A  number  of  hybrid 
van.-nti  be*wean  those  two  extremes  are  also  promising.  A  novel 
s/stem  eoscriijed  here  is  the  mengntum  tranosfermer  wh>ch  transfers 
rc-e-tun  from  a  mess  ve  che-vcaily  driven  armature  to  a  much  lighter, 
- • ghor  velocity  proiect'le  by  magnetic  flux  comoresston.  Potential 
aopl  .  ca-.  •  ens  include  the  acce!e*-ot  -  on  of  gram-sise  particles  for 
hyper vp 1 oc i ty  research  and  for  use  as  reaction  engines  in  snaca 
transport;  h>gh  .oloc'ty  artillery;  st r etc hor - s i is  tactical  supply 
and  medical  evacuation  vehicles,  the  launching  of  space  cargo  or 
nuclear  waste  in  one-ton  packets  using  off-peak  electric  power.  1 
Refs . 

Pr-mary  Keywords:  Electromagnetic  Propulsion;  Rai lgun;  Synchronous 
Hass  Driver,  Flux  Compression  Generator; 

Superconduct i sg 
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(SWITCHES,  CLOSING) 

( 7hyret-ons) 

NEW  HYDROGEN  THYRATRONS  FGR  ADVANCED  HIGH  POWER  SWITCHING 
D-  Turnquist  (1>.  R.  Ceristi  (1).  5.  Friedman  (1).  5.  Merz  (1),  R 
Plante  (J)  and  N.  Reinhardt  (2) 

(1)  E GIG  Inc.  Salem.  HA  01970 

(2)  Consultant,  lexington,  HA 

2no  IEEE  Inte-nat i onal  Pulsed  Power  Conference  Proceedings,  pp  17-24 

( 06/1979  )  . 

Recent  advances  in  high  power  switching  have  led  to  the 
development  of  new  hydrogen  thyratrons  operating  at  high  prr  and  high 
tii/dt  w'th  low  jitter  and  long  life.  Short  commutation  times, 
dependent  on  internal  pressure  and  geometry,  and  nn  the  method  of 
triggering,  combine  with  ;nductance  less  than  1/4  rH/kV  to  give  di/dt 
on  the  order  of  1E12  amperes  per  second.  Experimental  results  ere  in 
agreement  with  those  predicted  by  newly  derived  theoretical  models 
Ooe-at ; on  at  ocok  currents  ud  to  75  kA  has  boon  achieved  for  19 
mic.-osecond  pulses,  end  much  higher  currents  can  be  achieved  at 
shorter  Pulse  widths.  Tests  at  1  MW  of  average  cower  have  verified 
thyratron  scaling  laws  at  tens  of  amperes  overage  and  kiloamperos 
r.m.s.  Thyratron  operat'on  at  average  Power  levels  far  in  excess  of  1 
MW  is  possible.  8  Refs. 

Primary  Keywords:  High  di/dt:  Low  Jitter;  High  Current;  Very  High 

Power;  Triggr  ng;  Pulse  Charging 
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(ENERGY  CONVERSION,  ELECTRICAL:  POWER  CONDITIONING) 

((.ho-gmg  Circuits;  FulSO  Transformers) 

OPF-RFSGNANCE  TRANSFORMER  CHARGING  FOR  250-KV  WATER  BlUMlEIN 

F  G.  Cook  and  L.L-  Ros-nato 

Lawrence  Livermore  lab.  Livermore.  CA  94550 

IEEE  Transactions  On  Electron  Devices.  Voi  ED-26.  No.  10  pp  1512-1517 

( If /I  97 9;  . 

An  o  f  f  -  resononr  e  transformer  for  charging  a  '’50-kV  Blumlein  system 
provides  a  viable  alternative  to  other  charging  schemes  by  permitting 
*ti»  us*  of  conventional  thyratrons.  Such  a  trr nsfornor  must  have 
reliability,  a  rea s-nable  voltage  stecuo.  and  a  nonreversing 
current,  ’h- s  papur  presents  the  analysis,  design,  and  performance 
aata  for  such  a  transformer  The  strong  i  nter  r  el  at  i  en«*v  p  between 
design  and  Blumlein  ronuirpsents  necessitates  that 
Blumlein  description  and  design  criterion  be  briefly  presented  prior 
to  transformer  design  such  that  transformer  load  requ  i  rem.ent  s  be 
defined.  S  Refs. 

''isnry  Keywords  0 * f - r o s o n a nc e  Transformer;  Non - rever si ng  Primary 
Cur  re it;  Thyratron  Switching.  Blumlein  line 
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(PJLSE  GENERATORS ) 

{ Caoac i t • va i 

SIMPLE,  FAST  RISE  TIME.  HIGH  REPETITION  PA^E  POCkEIS  CELL  DRIVER 

B  P’.ourde.  HE.  Hack  and  E.  V*rrc 

A  vc  o  Evera't  Research  Lab,  Inc.  Everett.  HA  02149 

Th®  Review  Of  Scientific  Instruments.  Voi.  51.  No.  4.  pp  549-550 
(04/1983)  . 

A  thyratron  Pockels  cell  drive'  capable  of  Opticelly  switching 
Rockels  ceils  of  up  to  2.5  cm  aoerture  in  6  ns  at  repetition  rates  of 
up  to  10C7  H j»  i  s  described.  The  circuit  is  based  on  a  modified  MY-2 
thy  atren  3  Refs 

Primary  Keywords:  Pulse  Generator;  Thyratron;  5  kv  Operating  Voltage. 

6  ns  R»se  Time.  Reo-rated.  Low  Energy 

Secondary  Keywords:  eor*els  Cell  Dr>ver 
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(SU'ITCHES.  j.  SWITCHES,  OPENING) 

(Gas  '*•--*  .lectneal;  Gas  Gaps,  N,0n«tic  Field) 

ADVANCES  IN  THE  DEVE.DPHEh-  or  A  GAS  DISCHARGE  SWITCH  HAVING  A 
REPETITIVE  CJRPiNT  INTERRUPTING  CAPABILITY 
R  F.  Car  i  st  i  ,  R  P.  Simon  end  D -V  Tomqjist 
EGtG  Inc,  Salem.  HA  31970 

19*8  IfEE  Th’rteen»h  Modulator  Syroos*um.  pp  227-2J4  (04/1978) 

Tho  practical  aopl'Cetions  cf  a  repetitively  openable  and  closable 
hign  current,  high  voltage  switch  have  resulted  in  cons< de-nbl e 
intorest  in  the  pnenonenon  of  current  i ntir'upt i on  in  e  conducting 
gas  by  the  appl>rat-on  of  e  transverse  magnetic  field  to  a  gas 
d'seha-ge  channel.  Such  a  Switch  is  useful  as  a  ser  <  as- conn*,- 1  ed 
protective  revite,  r,  control  table  r'H'g  ng  diode-  a  mechanism  for  the 
vr»>er  at » on  of  vtnn’ilo  w'dth  pulses  at  h-gh  power  levels,  and  as  a 
i ecu  1  a t i n o  uev i c e  for  high  power,  high  vo.tage  sources  I he  physical 
basis  fo*  magne* ■ r  current  interruot-on  has  been  shown  to  be  tho 
action  o *  tn*»  „  «  3  force  on  *i»  gaseous  conducin'  'his  force  serves 
to  drive  the  gas  against  a  suitably  chsse-  c’-.','r»l  s  >  de—a  1  1  sue*,  that 
the  imped;, r.ce  o'  the  d-scherge  rrpidly  increases  as  recomSi  oat  ■  on 
ti^es  place.  The  geometry  of  the  discharge  channel  "S  t*u>  I'no'i ant 
i  n  des  gn  of  a  practical  ra<-;net'C  nterrup»#r.  8  P*fs 

Pr'f-rtry,  Kpy^r-et  Gas  G«*ps,  Opt-  •%  Sw  tch.  Transverse  Magnetic  Field. 

*  C*ut  eri-w*  1  1  *  D  icMirje  Channel.  Hydrogen  ’hyratror. 
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(SWITCHES.  CLOSING) 

(  Tbyrat  -'in . 

DfVE  CP“EM  CF  A  FCRTY  KILOVOLT  MEGAWATT  AVERAGE  POWER  THYRATRON 
(MA*S-40> 

J.  Hamilton  (1).  S.  Ppr.T  (1).  R.  Tlonte  (I).  0  Turnquist  (1).  M. 

P e ' n ha ' d t  ?2).  J.  Cr«#dcn  (3;  a-d  J  HcGowen  (3) 

(1)  EGtG  Inc.  Salem.  HA  2! 970 

(2)  Consultant.  Lexington,  H* 

(J)  F COM.  Fort  Mo-outh.  NJ  07703 

1975  IEEE  ’ h ; rt ee- t n  Modulator  Symposium,  pp  135-143  (C6/I°78). 

T f ,o  thyratren  which  resulted  f ren  the  MAPS-4"  *iganatt  Average 
Power  Switch  development  effort  achieved  switching  of  4C  kV  and  s3  kA 
with  a  nuise  w  dth  of  10  microseconds  and  a  repetition  rate  of  125 
Hr  Ope-a*.  rn  was  in  1  0 - t o  -  1 5 - « ec ond  bursts  at  tho  1-megawctt  Overage 
power  Ic, el.  Tho  HAPS  *«0  o-bodies  new  engineering  solutions  to  the 
oroblems  tnc'W-to'od  in  high  power  thyratrons.  In  th’s  development , 
careful  attention  had  to  bo  g^vo-  to  control  of  operat i ng 

dissipations,  to  th«  storage  and  d;soo-sal  ef  heat,  to  the  strength 
ord  protection  of  internal  tube  structures,  end  to  the  Special 
-c 5j i rpment s  of  tube  ond  circuit  operation  at  the  megawatt  level.  In 
the  first  phase  of  the  program,  eight  thyratrons  were  constructed, 
five  o*  which  were  delivered  to  Fort  Monmouth  for  evaluation.  Four  of 
these  prototype  tubes  were  tested  to  the  specified  objectives  m 
sho't-burst  operation,  and  were  subjected  to  further  tests  to  explore 
their  r or » .in  1  design  capabilities.  Seven  more  tubes  have  since  been 
fault,  all  of  the  same  design,  all  of  which  have  met  the  specified 
object i ves .  3  Ref s . 

Primary  Keywords:  HiPS-40  Thyratron:  Ceramic  Thyratron;  Rep-rated; 

High  Avwrago  Power;  Design  Cons'  derat i ons 
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(SWITCHES.  CLOSING) 

<  7 fcyr.i  tram  ) 

DOUBLE  GAP  HETAL  ENVELOPE  THYRATRONS 

R.J.  Who 1  don 

English  Electric  Valve  Co  Ltd.  Chelmsford.  Esse*.  UK 

19,’S  IEEE  Thirteenth  Modulator  Symposium,  pp  113-116  (0  '1978). 

Tno  metal  envelope  thyratron  has  established  itself  as  a  versatile 
switch  capable  of  high  power  service  over  a  wide  range  of  duties.  The 
compact  barium  aluminate  -athode  used  in  these  tubes  gives  a  long 
life  at  both  high  paak  ana  high  average  currents  and  the  met rl 
envelope  provides  efficient  electrode  cooling  under  these  conditions. 
A  cr.mract  high  content  gas  reservoir  system  allows  direct  switching 
at  h-gh  current  without  gas  starvation.  A  ’boxed  in’  anode  with  the 
hig*^  voltage  insulator  behind  the  anode  prevents  material  sputtered 
by  ion  bombardment  in  the  presence  of  inverse  voltage  from  degrading 
tho  insulation.  This  rang*  of  tubes  now  includes  two  new  h;gh*r 
voltage  versions.  The  paper  describes  the  CX1525  which  is  capable  of 
•-.itching  35?C  A  at  70  kV  and  the  CX1  536  10.000  A  at  70  kV  at  5  and 
10  A  continuous  average  cu-ront  respectively.  It  describes  the  grids 
a- d  gradrnt  grids  wh-ch  enable  very  short  recovery  times  for  tubes 
of  *h«  •  -  si.-®  (o'  the  orde-  of  25  mi  croseconds )  .  allowing  operation 
at  prf* i  m  excess  cf  1C  kHz.  An  alternative  method  of  tube  operation 
«  -jescr-opd.  as  a  single  gap  triple  grid  tube,  which  further 
•-c -ives  t*e  re-avery  tm*  and  screens  the  control  from  fast  rates  of 
r‘f,- jr  o'  o-cce  voltage.  2  Refs 

Primary  Keywords.  Metal  Envelope.  Electrode  Cooling;  Boxed  In  Anode; 

**•..  1  T  •  g-ip  ;  Design  Cons  i  derat  i  ons 
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rrtFMICi:  SFA-s.  ELECT!  j,n) 

(  Ge-if '  ■'•in' 

C- -.i-ACERIZATION  OF  ELEC'ROH  AND  ION  CL'RRFNT  FLOW  IN  VERY  LARGE 
ASPEC T - R  A  T 1 0  'ERAUA7T  DIODES  EMPLOYING  HEATED  AND  UNHEATED  ANODES 
R  0.  Goruflr,0  and  V.L.  fta<lev 

Physic  Inismsticr*!  Co.  Son  Leandro.  CA  94577 

A.-plied  Physics  '.otters.  Voi  33.  No.  8.  pp  694-696  (  10/1978). 

E 1  ec  t  r  on  -  t-eom- f  ocus  i  ng  experiments  using  tapered  hollow  cathodes 
have  been  pe-formed  at  power  levels  exceeding  1E12  W  and  with  diode 
aspect  rat-r*.  ( rad' us/anode-cathode  spacing)  of  24  and  45 
(uncorrected  for  plasma  motion).  Tha  spatial  distributions  of  both 
tt-»  electron  (using  collimated  p-i-n  diodes)  and  ion  currents  (using 
m-artz  pressure  gauges  and  Faraday  cups)  were  measured 
sim  ■It.-necusiy  Eft  rient  e  1  cc  t  r  on-beam  pinches  were  produced  at 
largo  R/o  ( appr ox i mately  24)  using  a  diode  conf i gura t i on  that 
employed  a  sma 1 1 -di amater  cathode  and  heated  anode.  5  Refs- 
Pr  .—ary  Keywords:  E-he.m  Diode;  Tapered  Hollow  Cathde;  Pinching;  Cold 
Anode;  Heated  Anode;  PITMON 
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(SWITCHES.  CLOSING) 

( Thyret  ronj) 

FLANGE  MOUNTING  CLASS  ENVELOPE  HYDROGEN  TMYRATRONS 
L.J.  Kettle.  C.V  Neale  and  B.P  Newton 
English  Electric  Valve  Co  ltd.  Chelmsford,  Essex,  UK 
1978  IEEE  Thirteenth  Modulator  Symposium,  pp  102-104  (06/1978). 

Th«  stacked  grid  and  anoda  assembly  of  conventional  caramie 
thyratrons  does  not  provide  •  reservoir  of  neutral  90s  near  the  anoda 
which  is  as  large  as  that  in  a  glass  envelope  tuba.  In  consequence, 
whon  a  trip  or  kick-out  occurs  »n  many  pulse  modulator  eppl teat i ons. 
the  follow  through  current  may  cause  a  ceramic  thyratron  to  quench 
and  conduct  »n  a  metallic  spa-k  mode,  thus  causing  irreparablo  damage 
to_ itself.  The  paper  describes  recently  developed  hydrogen  thyratrons 
which  combine  the  advantages  of  the  odoh  structured  glass  envelope 
tubes,  capable  of  high  amp.  second  ratings  for  their  size,  with  the 
conventional  low  inductonea  flange  mountings  normally  associated  with 
ceramic  envelope  tubes.  When  used  in  simple  low  inductance  housing, 
these  tubes  ore  capable  of  handling  rates  of  rise  of  current  in 
excess  of  53  kA/microsecond.  2  Ref*. 

Primary  Keywords:  Glass  Thyratron;  Low  Inductance;  Fast  Rise;  Long 
Pulse 
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(SWITCHES.  CLOSING;  SWITCHES,  OPENING) 

(Rev-cws;  Vacuum  Tubes? 

HIGH  POWER  SWITCHING  CAPABILITIES 

T .  Burkes.  N.  Kristiansen,  U.  Portnoy  and  M.  Hagler 

Texas  T*ch  University,  Lubbock,  TX  794C9 

1478  IEEE  Thirteenth  Modulator  Symposium,  pp  173-179  (06/1978). 

Various  high  power  switches  are  compared  with  regard  to  their 
capabilities  in  te'rs  of  maximum  hold-off  voltage,  poak  current, 
pulse  repetition  'at»>  current  rise  time,  coulomb  hondling  capability 
and  lifetime.  The  specific  switches  considered  ore  thyratrons, 
silicon  controlled  rectifiers  (SCR’s).  vacuum  tubes,  ignitrons  and 
soark  gars.  Information  for  th' s  study  was  obtained  from  the  open 
1  1  .  Emphasis  is  placed  on  a  switches  capability  to  handle 

-ated  voltage  and  current  simultaneously.  0  Refs. 

Primary  Keywords:  Review;  Thyratron;  Thyristor;  Vacuum  Tube;  Ignitron; 

Spark  Gap 

COPYRIGHT:  1978  IEEE.  REPRINTED  WITH  PERMISSION 


240 

(SWITCHES,  CLOSING;  PULSE  GENERATORS) 

(Thyratrons.  Capacitive) 

HIGH -POWER ,  HIGH-REPETITION  RATE  PULSER  FOR  PHOTO-IMPULSE  IONIZED  LASERS 
V.E.  Merchant.  H.J.J.  SeQuin  end  J.  Dow 
University  of  Alberta.  Edmonton,  Alberta,  Canada 

’he  Review  Of  Scientific  Instruments,  Vol .  49,  No.  12,  pp  1631-1636 
(12/1978) 

The  design  and  operational  parameters  of  e  high-power  pulsar 
suitable  for  a  photo- i mpul so  ionized  laser  are  presented.  The 
relatively  compact  device  utilizes  a  ceramic  thyratron  in  a  triggered 
resonant  charging  circuit.  Efficient  operation  at  repetition  rates  up 
to  40  kHz,  with  pulsed  powers  m  excess  of  2  MW  and  average  powers  of 
several  kilowats  has  been  achieved.  9  Refs. 

Primary  Keywords:  Thyratron;  Coaxial  Mount;  Low  Indjctance;  Compact 
Construction;  Low  Energy;  Rep-rated 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Vacuum  Gaps,  Electrical;  Vocuum,  Electrical) 

ELECTRON  CURRENT  IN  DELAYED  TRIGGERING  OF  HIGH-VOLTAGE.  HIGH-VACUUM 
PULSED  DISCHARGES 

8.1.  Volkov.  V.B.  Glasko.  A. I.  Dmitriev,  A.B.  Korshunov  and  E.M. 

Rei khrude 1 

Moscow  State  University,  Moscow,  USSR 

Soviet  Phys- cs-Techni cel  Physics,  Vol.  16.  No.  10.  pp  1710-1716 
(04/1972) . 

Trens.  From:  Zhurnal  Tekhni cheskoi  Fiziki  41.  2159-2166  (October  1971) 
A  model  for  the  di si ntegrat 1  on  of  motel  vapors  is  used  to  find  the 
maximum  density  ef  the  electron  beam  imoinging  on  the  anode  in 
delayed  triggering  of  e  pulsed  discharge  in  high  vacuum.  Computer 
calculations  (using  an  M-20)  show  that  the  maximum  stable  eloctron 
current  density  in  a  cold-cathode  tube  with  a  trigger  electrode  is  an 
order  of  magnitude  greater  than  the  electron  current  density  from  a 
thermionic  cathode  Cencde-to-cethode  distance  d  =  3  cm.  voltage  drop 
between  the  electrodes  u/sub  0/  =  30  kV).  These  results  are  found  to 
agree  with  experiment.  8  Refs. 

Primary  Keywords:  Vacuum  Gao;  Metal  Vapor;  Modeling;  Electron  Flow; 

Numerical  Calculation;  Cold  Cathode;  Heated  Cathode; 

Space  Charge  Neutralization 
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(SWITCHES,  CLOSING) 

( ’hyratroni) 

NEW  DEVELOPMENTS  IM  SUPER-FAST,  HIGH-POWER,  HYDROGEN  THYRATRON  SWITCHING 
R.c.  Caristi,  S.  Friedman,  S.S.  Morz  and  D.V.  Turnquist 
EGt  5  Inc,  Salem.  MA  C 1 97 0 

IEEE  Transactions  On  Electron  Devices,  Vol.  ED-26,  Ho  10  pp  1427-1438 
(  10/1979)  . 

Design  criteria  for  hydrogen  thyratrons  opsrating  et  fast  rates  of 
current  rise  (di/dt).  high  anode  voltages,  and  high  peak  currents 
have  been  theoretically  and  exper imental ly  determined.  The  approach 
was  to  divide  the  investigation  into  two  basic  areas  Tho  criteria 
for  achieving  high  c/dt  ware  first  established  et  relatively  low 
voltages.  Then  the  information  necessary  to  incorporate  features 
prompting  high  di/dt  into  a  high-voltage  structure  was  determi  r.ed. 

The  principal  factors  affecting  di/dt  are  tho  tube's  efectivo 
inductance,  the  nature  and  rate  of  the  plasma  growth,  and  the  manner 
in  which  commutation  is  effected.  The  inductance  depends  on  tho  tubes 
geometry  and  dimensions.  Plasma  growth  is  a  function  of  geometry  and 
gas  pressure,  end  must  be  controlled  in  o  way  such  that  the  tube  is 
triggered  and  then  commutates  in  the  optimum  manner  fer  highest 
di/dt.  Rise  rates  on  the  order  of  a  few  times  IE12  A/s  are  considered 
feasible  for  properly  designed  tubes  operating  with  anodo  voltages  of 
30  kV  and  peak  currents  of  10  kA.  8  Refs 
Primary  Keywords-  High  di/dt,  High  Peak  Current;  Tube  Geometry 

Consideration,.  Current  Commutation;  Rep-rated 
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(PARTICLE  SEAMS ,  ELECTRON;  POWER  CONDITIONING;  PUlSf  GENERATORS) 
(Generatior;  Systems;  Pulse  Forming  lines) 

DESIGN  STUDY  FOR  AN  AURORA  MODIFICATION  LEADING  TO  A  10  0- T FRAWAT T 
NUCLEAR  WEAPON  RADIATION  SIMULATOR 
A.G.  Stewa-t  and  G.A  Huttlin 
Harry  C»a*-ond  Labs.  Adelphi  ,  MD  2078  3 
MDl  Rerc-t  No.  MDl-TM-79-3  (02/1979 

Ava- lobi lit/.  AD  8971339  / 
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( ENERGY  STORAGE,  MECHANICAL;  PULSE  GENERATORS) 

(Rotating  Machines;  Rotating  Machines) 

DETAILED  DESIGN.  FABRICATION  AND  TESTING  OF  AN  ENGINEERING  PROTOTYPE 
COMPENSATED  PULSED  ALTERNATOR 

U.L.  Bird  and  H.H.  Woodson 

University  of  Texes  at  Austin,  Austin,  TX  78712 

LLl  Final  Report  on  Contract  W- 74C5-EHG-48  (03/1980). 

Tho  des  gn,  fabrication,  and  test  results  of  a  prototype 
compensated  pulsed  elternetor  are  discussed.  The  prototype 
Compuisator  is  a  vertical  shaft  single  phase  elternetor  with  • 
rototmg  armature  and  salient  pole  stator.  Thu  machine  is  designed 
*erlow  rep  rote  pulsed  duty  end  i.s  sized  to  drive  a  modified  10  cm 
Pota  amplifier.  The  load  consists  of  sixteon  15  mm  x  20  mm  x  112  cm 
long  xenon  flashlamps  connected  in  parallel.  The  prototype 
compuisator  generates  an  open  circuit  voltage  of  6  kV,  180  Hertz,  et 
a  maorjn  design  speed  of  5400  run.  At  maximum  speed,  the  inertiel 
energy  stored  in  tho  compuisator  rotor  is  3.4  MJ .  1  Refs. 

Prima-y  Keywords  Conpu  1  sat  or  ;  High  power;  Laminated  roUr; 

Compensating  windings;  high  average  flux  density; 

Time  varying  armature  Circuit 

Secondary  Keywords;  Pulse  sharing;  Simulation;  Magnetic  field  mapping, 
Design  notes 
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(SWITCHES,  CLOSING) 

( Thyrntrons) 

TKYRt»R0NS  FOR  SHORT  PULSE  LASER  CIRCUITS 
H.  Menown  and  C  .  v' .  Ne.ile 

English  E lac trie  Valve  Co  Ltd.  Chelmsford,  Essex,  UK 

19>S  IEEE  Thirteenth  Modulator  Symposium,  pp  125-128  (06/1978). 

The  conventional  thyratron  is  a  uni di 'ect • one!  switch;  therefor# 
whan  circuit  do-sign  demands  large  current  reversals  (as  in  many  short 
Pulse  lasor  drivers)  arc  back,  or  positive  ion  sweeping  of  the  enooe 
Surface,  causes  metallic  sputtering  which  soon  leads  to  a  degradation 
of  forward  voltage  hoid-off.  A  -  ew  range  of  tubes  is  described  which 
is  designed  to  accomodate  this  circuit  requirment  by  stonrg  plasma 
during  tho  forward  pulse  within  a  hollow  annular  ape-tured  anode 
stroctu'B.  It  is  shown  that  by  careful  design  of  the  grid/anode 
geometry,  a  form  of  bi -di rect 1 onel  operation,  without  loss  of  forward 
voltage  hold-off,  can  be  obtained.  Information  is  given  concerning 
circuits  suitable  for  operating  these  thyratrons.  principally  in 
Order  to  avoid  problems  associated  with  recovery  time.  0  Refs. 
Primary  KeywO'ds:  Ceramic  Thyratron;  B i d i r ec t 1 ona 1  Operation;  Short 
Pul  se 

Secondary  Keywords:  Gas  Laser  Pumping 
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(PULSE  GENERATORS) 

(Line  Type) 

A  1200  MEGAWATT  VAN-MOUNTED  LINE-TYPE  MODULATOR 
P.A.  Corbiere,  R.E.  Kolibas  and  J.J.  Moriarty 
Raytheon  Co.  Bedford.  MA  01730 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  260-263  (06/1978). 

A  line-type  modulator  is  described  which  operates  from  a  4160  V  AC 
source  and  delivers  repetitive  12  kJ  pulses  to  a  remote  load.  The 
module  and  its  controls  are  self-contained  in  e  45  foot  long 
envi ronmental ly  controlled,  trailerable  van.  The  pulsar  is  comprised 
of  fourteen  thyratron-swi tched  modulators,  command-charged  from  a 
common  source  and  coupled  to  the  load  by  means  of  a  single  output 
transformer  and  cable.  Tost  equipment  has  been  developed  which 
provides  system  shutdown  and  fault  identification  in  the  event  of 
thyratron  malfunction,  load  fault  or  charging  imbalance.  The  module 
has  been  operated  into  a  resistive  load  at  the  following  levels: 
Output  Voltage  -  165  kV,  Energy  per  Pulse  -  12  kJ.  Pulse  Repetition 
Rota  -  S  -gle  Shot  to  25  pps,  Burst  Duration  -  15  S,  Pulse  Duration  - 
10  microseconds  and  20  microseconds.  0  Refs. 

P  r  » many  Keywords:  Line-Type  Modulator;  Portable;  Hydrogen  Thyratron; 

High  Voltage;  System  Protection;  Command  Charge; 

Modular  Construct i on ;  ReD-rated 
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COMPACT  MEGAWATT  AVERAGE  POWER  PULSE  GENERATOR 
•)  •  E  .  Creedon,  J.  McGowan.  A.J.  Buffa  and  S.  Schneider 
ECOM,  Fort  Monmouth,  NJ  07703 

Research  and  development  technical  rept.  Ho.  OELET-TR-78-26 .  6p 
(  11/1978)  . 

Availability:  AD-A065  113/3ST 
NT  IS 

Ho  obst-act  available. 

Primary  Keywords:  Pulse  Generators;  Modulators;  High  Power 

Secondary  Keywords:  Burst  Mode;  PFN(Pulse  Forming  Networks);  NTISDODXA 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

LOW  INDUCTANCE  SPARK  GAP  SWITCH  FOR  9L UML E IN- DRIVEN  LASERS 
J.W.  Keto.  T.D,  Raymond  and  S-T.  Walsh 
University  of  Texas  at  Austin,  Austin.  TX  78712 
The  Review  0*  Scientific  Instruments.  Vol.  51,  Ho.  1,  PP  42-43 
(01/1980  ) . 

We  report  the  design  of  e  low  inductance  spark  gap  switch  fer 
Blumlei n-dr 1 ven  lasers  which  is  highly  reliable  under  conditions  of 
h * gh  repetition  rate  and  high  average  power.  The  rmt>ortod  spark  gap 
nos  providod  reproducible  pulse  waveforms  without  maintenance  for  1E8 
shots  m  a  Blumlei n-dr 1 ven  nitrogen  laser.  When  operated  with  a 
n i t r ogen-Sc/ sub  6/  mixture  in  the  laser  tube,  this  laser  provided 
perk  erwero  in  excess  of  3  MW  at  5-Hz  repetition  rate  and  an  average 
eowe-  0f  0.5  14  »t  120-Hz  repetition  rate.  4  Refs. 

Primary  Keywords:  low  Inductance;  Copper  Electrodes;  Nitrogen  Gap; 

Insulator  Shield;  Rep-rated;  Blumlei n- 1 1 ne 
COP  ■'RIGHT  1  980  AMERICAN  INSTITUTE  OF  PHYSICS  ,  REPR  I  NT  ED  U I  T  H 

PERMISSION 


26  7 

(SWITCHES.  CLOSING) 
f  Thyratrons) 

HIGH  RATE  OF  RISE  OF  CURRENT  PU15E  GENERATION  USING  LOW  COST  GLASS 
ENVELOPE  THYRATRONS 

R  L.  S ne 1 1 1 n g  (1),  B  P.  Newton  (1),  A.  Andrews  (2)  and  t.  Littlewood  (2) 
(l)  English  Electric  Valve  Co  Ltd.  Chelmsford,  Essex,  UK 
(?)  Clarendon  Lab.  Oxford,  UK 

1976  I E I F  Fulsed  Power  Conference  Proceedings.  Paper  IB-5  (11/1976). 

The  front  edge  switching  capability  of  glass  thyratrons  can  be 
extended  many  times  by  special  re-entrant  mountings  and  drive 
circuits.  The  paper  is  a  practical  approach  to  tho  problems  involved 
and  contains  *3u''t,ng  details  and  circuits  for  specific  tubes,  along 
with  so«o  general  theory.  Detailed  results  are  described  of  an 
exper  went  which  compares  the  switching  capabilities  of  spark  gaps 
an«j  glaxs  t'-yrfli'O'ii  when  used  to  discharge  currents  through  a  lasing 
r*c)-tn  »jch  as  .1  ig*.  nitroqen  mixture.  0  Refs. 

Primf.ry  Keyword'  Gin*,*  Thyratron,  F*st  Current  Rise;  Pulse  Generator; 
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(PARTICLE  REAMS,  ION;  PARTICLE  BEAMS .  ELECTRON) 

(Generation;  Target  Interactions) 

DIELECTRIC  GUIDE  CONTROLLED  COLLECTIVE  ION  ACCELERATION 
Spiro  Corp,  Bedford.  MA  81730 
AFWt  Report  No.  AFWt-TR- 77-248  (02/1980). 

Avail abt  1  i  ty :  ADA0S4994 

NTIS 

Experiments  performed  at  Spiro  end  et  NRL  have  deeionst rated 
dielectric  guide  controlled  collective  ion  acceleration.  Control  of 
the  phenomenon  has  boon  established  by  varying  the  electron  beam 
parameters  or  guide  geometry.  Specifically,  it  has  been  shown  thot: 
Total  electron  current  must  exceed  the  apace  charge  limit;  e  minimum 
electron  currant  density  is  required;  increasing  guide  length 
(assuming  the  electron  beam  can  propagate  to  the  end)  increases  ion 
energy;  increasing  guide  radius  at  constant  electron  current 
decreases  ion  energy;  and.  the  energy  or  charge  deposited  per  unit 
area  of  well  controls  the  velocity  of  propagation  of  the  electron 
beam  front  and.  therefore,  the  onargy  of  the  ions.  NRL  VEBA  results 
showed  that:  Dielectric  guide  controlled  collective  ion  acceleration 
is  effective  at  h;gher  electron  beam  energies;  an  electron  beam  with 
current  pinched  on  axis  is  more  efficient  for  ion  acce 1 erat i on ;  and 
molding  the  surface  of  tho  guide  can  control  the  beam  front  velocity. 

18  Refs. 

Primary  Keywords:  Unconvent i oriel  Accelerators;  Collective  Effect 
Acceleration;  Dielectric  Guide  Control 
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(PULSE  GENERATORS:  ENERGY  STORAGE.  CAPACITIVE) 

(Capacitor  Banks;  Capacitor  Banks) 

A  230  K  J  PULSED  POWER  SUPPLY 

R.  Winjo 

cerm>  National  Accel erat or  Lab.  Batavia,  II  60510 

IEEE  Transactions  On  Nuclea-  Science.  Vol .  NS-22.  No.  3.  pp  1317-1320 
CC6/1975'  . 

The  Mason  Focuss:ng  System  (Horn),  consisting  of  two  single-turn 
coaxial  structures,  in  which  circular  magnetic  fields  of  varying 
intensity  are  produced,  and  a  230  kj  pulsed  power  supply  have 
recently  been  built  and  operated  at  Fermi  lob.  The  development  and 
construction  of  the  power  supply  and  its  related  control  system  is 
reported  in  this  paper,  while  a  companion  paper  published  in  these 
proceedings  reports  on  the  design  and  development  of  the  magnetic 
structure  (horns)  and  the  i nterconnect i ng  transmission  line.  The 
capac;tor  discharge  series  resonant  network  was  chosen  because  of  the 
ability  to  generate  tho  required  high  current  et  e  relatively  modest 
voltage.  Ignitrons  ore  used  e*  the  switching  elements.  A  dual  set  of 
ignitrons  and  their  controls  are  connected  to  the  capacitor  bank 
which  allows  the  time-shared  operation  of  tho  power  supply  into  two 
loads  without  the  necessity  of  mechanical,  high-current  switching. 

The  alternate  lood  for  the  power  supply  is  a  tost  area  where 
development  work  on  new  horn  system  components  is  carried  out.  The 
power  supply  is  located  outside  the  Neutrino  Laboratory  Target  Hall 
where  the  capacitor  bank  and  ignitron  switches  are  safely  positioned 
in  an  isolated  room.  The  associated  support  equipment  is  adjacent  to 
the  bank  room.  2  Refs. 

Primary  Keywords:  Senes  Resonant  Network;  Capacitor  Discharge; 

Ignitron  Switch;  Crowbar;  Modular  Construction 

COPYRIGHT:  1975  IEEE,  REPRINTED  WITH  PERMISSION 


299 

(PULSE  GENERATORS) 

( Capac i t i ve) 

CONSTANT  PULSE  ENERGY  POWER  SUPPLY  FOR  A  HIGH  REPETITION  RATE  LASER 
SYSTEM 

C.C.  lo  and  B.  Fen 

Lawrence  Berkeley  Leb,  Berkeley  CA 

The  Review  Of  Scientific  Instruments.  Vol.  47,  No.  I,  pp  83-65 
(01/1976) . 

A  pulsed  power  supply  system  with  constant  pulse  energy  has  been 
developed  to  drive  flashlamps  in  e  0.5-5  pulses  Per  second  Nd:glass 
laser.  By  using  a  stable,  absolute  reference  voltage  source  to  set 
the  trigger  level,  the  energy  discharged  through  the  floshlemos  is 
kept  constant  despite  pulsing  frequency  change,  power  line 
fluctuation,  and  minimum  DC  power  supply  regulation.  The  concept  can 
be  expanded  or  adapted  to  operate  other  similar  systems.  4  Refs. 
trimmry  Keywords:  Capacitor  Charging;  Excellent  Pulse  Repeatability; 

Slow  Discharge;  Output  Pulse;  Rep-reted 
Secondary  Keywords:  Hd-gloss  Loser  Pumoing 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 
f Component  Testing) 

E"P  SUSCEPTIBILITY  OF  INTEGRATED  CIRCUITS 
C  R.  Jenkins  and  D.L.  Durgin 
BDM  Corp.  A 1 buquar  quo .  MM  87106 

IEEE  Trarsactions  On  Nueleor  Science.  Vol.  NS-22.  No.  6.  pp  2494-2499 
( 12/14?S , 

T*'S  caper  summarizes  the  results  of  e  major  tast  program  which 
involved  tha  measurement  of  the  pulse  power  failure  thresholds  of  41 
integrated  circuit  types,  representing  seven  logic  families.  The 
pulse  widths  used  in  these  tests  range  from  0.1  microsecond  to  10 
m; cr oseconos .  The  failure  threshold  data  have  been  grouped  by  logic 
family  and  test  terminal  to  form  failure  catego-ies.  A  simple  failure 
model  has  been  developed  which  is  useful  in  predicting  the  failure 
thresholds  of  untested  devices.  9  Refs. 

Primary  Keywords:  Digital  Integrated  Circuits:  EMP  Testing;  Failure 
Modos,  Microsecond  Pulse  Widths;  Modeling 
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(PARTICLE  BEAMS,  ELECTRON) 

( Gener* t i on) 

PULSED  MICROSECOND  HIGH-ENERGY  ELECTRON  BEAM  ACCELERATOR 
T.H.  Martin  and  R.S.  Clark 
Sandia  La'  s,  Albuquerque.  NM  87115 

The  Reviet-  Of  Scientific  Instruments.  Vo)  47,  No.  A.  pp  460-463 
(64/1976 ) . 

Electron  beams  delivering  up  to  60  kA  at  1.5  Mv  with  pulse 
durations  of  0.5-1. 5  microseconds  were  obtained  by  connecting  a 
lew-inductance  Marx  generator  directly  across  a  vacuum  diode  Beams 
with  up  to  44  kj  end  conversion  efficiencies  up  to  51X  from  H*r« 
energy  into  electron  beam  energy  were  obtained-  11  Refs 
Primary  Keywords:  Marx  Generator:  Field  Emission  Diode;  15 

Microsecond  Pulse  length,  No  Inte^-medi  a  t  e  Store 
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(PULSE  GENERATORS) 

(Capacitor  Banks) 

1,  INEXPENSIVE  PULSED  POUE*  SUPPLY  P01  A  SEPIUM  P1ACNET 
U.F.  Praeg 

Argonne  National  lab.  Argonn 
! E f F  Transact  1 ons  On  Nuclear 
<  06/1375) . 

A  16  microhenry,  6  mi U i ohm  septum  magnet  load  must  be  Pulsed 
'ile  extracting  beam  from  the  200  HeV  booster  of  the  Zero  Gradient 
5j,.chretr0n  (ZGS).  A  power  supply  was  designed  for  this  purpose  that 
C5\«*‘*v*r  ®**Pr  ®  *  ’  mo  t  ol  y  2  ms  wide,  half  sine  wave  pulsed  with  e  PRF 
o<  30  pulses  por  second.  The  peak  current  is  adjustable  from  3  kA  to 
1J  kA  and  rapeatab.e  wthm  *or-  0.05Y  by  means  of  a  novel  charging 
circuit.  By  providing  a  transformer  between  the  magnet  end  the 
capacitor  bank,  the  overall  cost  of  the  system  was  reduced  to  less 
than  one  half  of  that  of  a  conventional  capacitor  discharge  system.  A 


around  the 


high-0  chsui*  shunts  the  negative  half  wave  of  the  i _  vw,.u  virw 

t  ra->sf  ormop- ,  tner«bv  extenomg  the  life  expectancy  of  the  magnet  and 
increasing  the  circuit  efficiency.  3  Refs, 
nmary  Keywords:  Capacitor  Bank  ;  Step-down  Trensf  ormer ; 

Half-si nusoi dal  Waveform;  Inductive  Load;  Ren-rated 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(lina  Typo;  Saturable  Reactors) 

GENERATOR  PRODUCING  NANOSECOND  PULSES  WITH  AN  INCREASED  REPETITION 
FREQUENCY 

I.G.  Kataev  end  I. I.  Rozhkov 

Go  r  w  * i i  Polytechnic  Institute,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  17,  No.  4,  pp  1037-1036 
(08/1974). 

Trans.  From:  Pnbory  i  Tekhnika  Eksper i manta  4,  88-89  (July-August 
1974  ) 

A  generator  is  described  which  produces  rectangular  nanosecond 
pulses  and  is  designee  for  operation  into  an  arbitrary  load.  The 
principle  of  contraction  of  el ec t romagnat i c  energy  and  the  formation 
of  electromagnetic  shock  waves  in  transmission  lines  with  farnte  is 
used  in  the  generator .  The  power  of  the  output  pulses  is  3  kU.  end 
the  maximum  repetition  frequency  is  25  kHz.  4  Refs. 

Primary  Keywords:  Rectangular  Pulse;  Thyratron;  Ferrite; 

Electromagnetic  Shock  Wave;  3  kW  Output  Power; 

Rep-rated 
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(INSULATION,  MATERIAl ) 

(Solid) 

THE  RESEARCH  IN  DISCHARGE  SUPPRESSION  OF  HIGH  VOLTAGE  CROSSLINKED 
POLYETHYLENE  INSULATED  POWER  CABLE 

S.  Fujiki,  H.  Furusnwe,  T.  Kuhora  end  H.  Matsube 

The  Furukewa  Electric  Co.  Ltd..  Tokyo.  Japan 

IEEE  transactions  On  Powor  Apparatus  And  Systems,  Vol.  PAS-90.  No.  6. 

PP  2703-2709  (12/1971). 

The  mam  reason  why  high  voltage  plastic  power  cables  lead  to  the 
dielectric  breakdown  is  considered  the  insulation  deter i or#t i on  which 
is  brought  about  by  partial  discharges  within  voids  and  othar 
anomalies.  We  have  taken  various  measures  in  order  to  suppress  these 
partial  discharges.  Then  we  got  sn  ides  that  when  some 
somi -conduct i ve  organic  material  is  blended  in  the  insulation 
material,  tho  surface  resistivity  of  voids  in  the  insulation  end 
between  the  insulation  and  semi -conduct i ve  layer  is  reduced.  Our 
study  based  on  this  i dsn  produced  effectual  results.  This  paper 
describes  the  theoretical  analysis,  fundamental  experiments  end 
application  experiments  to  cables  end  cable  joints.  4  Refs. 

Primary  Keywords  Crosslinked  Polyethylene;  Partial  Discharge; 

Insulation  Deterioration;  Semi -conduct i ve  Organic 
Mater  t  ol 
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(PULSE  GENERATORS;  POWER  CONDITIONING' 

(Capacitive;  Pulse  T ransf ormers ) 

A  NOMINAL  ONE-MEGAVOLT,  PULSED  POWER  GENERATOR 

T.H.  Martin 

Sandie  Labs,  Albuquerque.  NM  87115 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-lt,  No.  3,  pp  104-165 
(  03/1971  )  . 

A  pulsed  voltage  generator,  called  Frizz,  has  bean  designed  and 
constructed  nt  Sandia  Laboratories  end  is  now  being  used  as  e  voltage 
source  for  breakdown  studies  of  various  materials.  Frizz  generates  e 
nominal  100  ns  pulse  of  variable  rise  time  from  5  to  50  ns  across  e 
vacuum  chomber  in  which  dielectric  test  samples  ere  placed.  4  Refs. 

Prim.iry  Keywords  Variable  Rise  Time;  Series  Inductor;  Spark  Gap; 

Capacitor  Energy  Store;  Pulse  Transformer 
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( BREAKDOWN  STUDIES) 

( Gas ,  Opt i cal ) 

OPTICAL  BREAKDOWN  OF  COMPRESSED  GASES  BY  CO/SUB  2/  LASER  RADIATION 
N.G  Basov.  EM.  8elenov.  V.A.  Danilychav.  OH.  Kerimov  and  I.  B.  Kovsh 
F ■ N .  lebedev  Physics  Institute.  Academy  of  Sciences  of  the  USSR, 

Moscow.  USSR 

Soviet  Physics  JETP,  VeJ .  36,  No.  6.  pp  1061-1063  (06/1973). 

Trans.  From;  Zhurnal  Eksper imental 'no i  i  Teoret i chesko i  Fiziki  63. 

2010-2014  (December  1972' 

The  breokdown  of  compressed  gases  by  CO/Sub  2/  laser  radiation  was 
investigated  theoretically  and  exper i mental ly .  The  hi gh-pressure 
breakdown  (P  =  '*30  atm)  differed  considerably  from  the  breakdown  in 
low-pressure  goses  the  threshold  flux  density  end  the  energy  of  the 
-adution.  which  were  decreasing  functions  of  p  et  low  pressures, 
increased  u»th  o  at  high  pressures.  The  pressure  dependences  of  the 
threshold  density  and  energy  of  the  radiation  were  different  for 
molecular  and  atomic  gases.  10  Refs. 
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i PUl 5E  GENERATORS:  POWER  CONDITIONING) 

(Reviews.  Pulse  Forming  lines) 

PULSED  POWER  GENERATORS 

L.5.  Levine  end  M.G.  Ury 

Naval  Research  lob,  Uashi ngton ,  DC  20375 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-20,  No.  1,  pp  450-402 
(  02/1973)  . 

Pulsed  poutr  fltnirator j  are  capable  of  delivering  as  Much  as 
megajoules  of  energy  in  Pulses  of  100  nsec  or  less.  A  brief  review  of 
the  technological  approach  to  this  problem  <»  presented  as  well  as 
the  desertption  cf  three  different  dev'ces:  Gamble  II,  AURORA,  and  a 
-mall  laboratory  device  designeo  at  NRL .  21  Refs. 

Primary  Keywords:  Review;  Marx  Generator;  l-C  Generator;  Blumlein 
Line:  Puls<»  Forming  Line;  Gamble  II;  AURORA 
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(PARTICLE  SEAMS.  FLECTRON;  PUtSE  GENERATORS) 

(Generation,  Reviews' 

PUIC-EP  POWER  TECHNOLOGY  FOR  CONTROLLED  THERMONUCLEAR  FUSION 
L.S.  Levmo  and  I.H.  Vitkovitsky 
Naval  Research  Lab.  Washington,  DC  20375 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-18,  No.  4,  pp  255-264 
<  04/19  : 1  ;  . 

Over  the  past  few  year  a,  the  technology  of  pulsed  power  generators 
has  been  developed  to  the  level  where  it  is  possible  to  produce 
pewers  on  the  order  of  1C12  W  for  tie.es  on  the  order  of  IE-7  sec. 

Such  generators  are  most  commonly  utilized  to  produce  intense 
relativist-c  electron  beams,  and  this  paper  briefly  surveys  the 
ex-9t*rg  state  of  the  art  of  generators  and  relativistic  beams.  As 
examples,  recent  work  at  NRL  is  considered  in  some  detail.  Finally, 
•e.-e-al  potential  applications  of  this  technology  in  controlled 
'men  research  will  bo  d-scussed.  38  Rofs. 

Pr>nary  Relativist'c  E-beam.  Review;  Mary  Generator;  Pulse 

'c-ming  Line:  Field  Emission  Dade;  Drift  Tube 
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(PULSE  GENERATORS:  ENERGY  STORAGE.  CAPACITIVE) 

(Caoacitcr  Banks;  Ceeac i tor  Banks) 

PULSE  GENERATOR  PRODUCING  A  HIGH-POWER  CURRENT 

A.M.  Andrianov.  V.F.  Demchov.  G.A.  Eliseev.  P.A.  levit.  A. Yu.  Sokolov 
and  A.K.  Terent'ev 

Instruments  And  Experimental  Techniques.  Vol.  14,  No.  1.  pp  124-126 
(02/1971)  . 

Trans.  From:  Pribory  i  Tekhnika  Eksperimente  1.  112-114 
( January-February  1971) 

A  capacitor  bank  made  up  of  16  low-induction  KMK-30-8  capacitors 
is  described.  For  e  comparatively  low  energy  capacity  of  56  kJ  the 
bank  has  en  intrinsic  oscillatory  pulse  power  of  1.4E11  U  and  a 
short-ci rcui t  currant  of  3.5  MA .  low- i nductance  vacuum  spark  gaps 
sarve  as  the  current  commutators.  5  Refs. 

Primary  Keywords:  Capacitor  Bank;  58  kJ  Stored  Energy;  1E11  W  Output; 

3.5  MA  Short  Circuit  Current:  Vacuum  Spark  Gap;  low 
Inductance 
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( SWITCHES,  OPENING) 

(Plasma  Erosion) 

PLASMA  EROSION  SWITCHES  WITH  IMPLODING  PLASMA  LOADS  ON  A  MULTITERAUATT 
PULSED  POWER  GENERATOR 

R.  Stringfield.  R.  Schneider,  R.D.  Ganuario.  I.  Roth,  K.  Childers.  C. 
Stallings  and  D.  Dakin 

Pnysic  International  Co,  S#n  Leandro.  CA  94577 

Journal  Of  Applied  Physies.  Vol.  52.  Ho.  3.  pp  1278-1284  (03/1981). 

Plasma  erosion  switches  have  been  fielded  on  the  PITHON  generator 
during  imploding  plasma  experiments.  Theta  pinch  plasma  guns  were 
used  to  inject  carbon  plasmas  of  densities  in  the  rango  of  1E12  - 
lEJv  cu.cm,  between  the  electrodes  of  the  vacuum  <r  feed  region, 
upstream  from  an  imoloding  plasma  load.  Currcrt  monitors  indicated 
that  the  erosion  switches  carried  substantial  current  early  in  time, 
diverting  it  from  the  load.  Lata  in  the  pulse  the  erosion  switches 
opened,  transferring  the  curren  t  to  on  imploding  plasma  with  tho 
effect  of  sharpening  the  current  rise  time  at  the  load.  Associated 
with  the  sharper  rise  time  was  an  improvement  in  the  quality  of  the 
plasma  implosions.  The  results  of  varying  the  density  end  total 
number  o 4  perticl  es  in  the  plasma  of  the  switches  are  presented  with 
regard  tc  the  affect  on  the  current  along  the  vacuum  feed  and  on  the 
behov I  or  of  vacuum  flowing  electrons.  5  Refs. 

Primary  Keywords:  Plasma  Erosion  Switch;  Opening  Switch:  PITHOH; 

Fflit'riip;  Experiment;  Theory;  Plasma  Density 
Dependence 
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(PULSE  GENERATORS) 

(I ina  Type) 

HIGH-VOLTAGE  PULSE  GENERATOR  FOR  WIRE  SPARK  CHAMBERS 
▼ . 0 ■  Karpekov.  G.P.  Makarov,  Y.N.  Simonov  and  V.P.  Sugonyaav 
GK A I  Atomic  Energy  Institute,  Moscow.  USSR 
<•1/1975). 

Availability:  X F VE- PEF- 75- 1 30 

NT  15 

A  HV  pulse  generator  for  power  supply  of  wire  spark  chambers  with 
pulsed  hydrogen  thyratren  and  discharge  line  in  the  end  cascado  is 
described.  The  generator  forms  the  pulses  of  negative  polarity  with 
the  rise  time  of  30  nsec,  with  170  nsec  duration,  stabilized 
oulsa-haight  that  may  b#  changed  within  the  limits  from  4  up  to  6  kV 
and  tie#  delay  of  about  100  nsoc  with  resoect  to  the  triggering 
signal.  (Atomindex  citation  09:361077) 

Primary  Keywords:  High-volteg©  Pulse  Generators;  Wiro  Spark  Chambers; 

Deley  Circuits;  Design;  Pulse  Rise  Time;  Pulse 
Shaper*.  Tables:  Thyratrons;  Timing  Proptrf 
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(PARTICLE  BEAMS,  ELECTRON;  BREAKDOWN  STUDIES) 

(C-enerat  i  on;  Vacuum,  Electrical) 

.  ELECTRON  BEAM  GUN  SIMULATION 

T.E.  Springer  and  W.J.  Serj«ant 
Ins  Alamos  National  Labs.  Los  Alamos.  NM  87545 
LASl  Report  No.  E-DO-740-80  (01/1981). 

Avo i lab ’ 1 i ty :  E-DC-74C-80 

LASL 

A  numerical  simulation  of  a  small,  hot-cathode  electron  been  gun 
is  presented.  Since  the  time  required  for  the  electric  field  to 
propagate  into  the  structure  is  short  compared  to  the  pulse  widths  of 
interest  (a  few  nanoseconds  compared  to  5-200  microsecond  pulse 
Widths),  electrostatic  field  and  potantial  calculations  are  made  and 
spree  charge  is  ignored.  Celculated  E-field  and  potential  plots  are 
Shown,  along  with  oqui potent tal  and  electron  trajectory  diagrams. 
Agreement  with  experiment  is  good.  Suggestions  arc  presented  for 
improving  beam  uniformity  and  increasing  breakdown  potential  in 
similar  devices.  2  Refs. 

Primary  Keywords  Hot  Cathode;  Long  Pulses;  Simulation;  Ftels  Plots; 

Electron  Trajectories.  Laplaces  Equation 
Secondary  Keywords  Laser  Pumping;  Continuous  Cathode  Voltage 
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(INSULATION.  MATERIAL;  BREAKDOWN  STUDIES) 

<Gas;  Gas.  Elactrreal) 

A  CIRCUIT  WHICH  PREDICTS  AND  DIVERTS  FIASHOVER  FROM  A  LONG  AIR  GAP 

G.  Jerv i s-Hunter 

Marchwood  Engineering  Lab,  Southampton,  UK 

The  Review  Of  Scientific  Instruments.  Vol.  45.  No.  3,  pp  403-465 
(03/1974) . 

A  fast,  rugged,  electronic  circuit  is  described  which  predicts  an 
imoending  switching  surge  flashover  in  a  long  air  gap  and  diverts  the 
dischargr  energy  into  a  triggered  bypass  gae.  Prediction  is  based  on 
the  amount  of  charge  injected  into  the  gap  by  the  high  voltage 
Qlectrode.  A  protective  gap  could  be  designed  which  would  operate 
only  if  the  insulation  being  protected  were  about  to  fail.  This  could 
si  gn  i  f  i  coat  2y  improve  the  techmaues  of  insulation  coordination  and 
has  important  implications  for  studias  of  the  mechanisms  of  tha  long 
spark  2  Refs. 

Primary  Keywords:  Air  Gap;  Sel f -breakdown ;  Bypass  Gap;  Displacement 
Current;  Corona  Currant;  Current  Detection; 

Breakdown  Prevention 
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(PULSE  GENERATORS ) 

( Systems) 

A  GENERATOR  FOR  STARTING  ACOUSTIC  CHAMBERS 
V.N.  Afanes'ev,  ON.  K ryzhanovsk i i ,  P.l.  Lebedev,  V.I.  Orel'chikov  end 
Yu . F .  Tomeshchuk 

Institute  Of  Theoretical  And  Experimental  Physics,  Moscow,  USSR 
Instruments  And  Exoerimental  Techniques.  Vol.  16,  Ho.  5,  pp  1427-1429 
( 13/1973) . 

Irons.  From:  Pribory  i  Tekhnika  Eksperimente  5,  111-114 
(Soptember-Octobor  1973) 

A  generator  is  described  for  starting  acoustic  chambers  using  e 
TGI1-10C0/25  thyratron  as  the  commutating  element.  The  overall  delay 
of  the  circuit  is  appr 0x . ma te 1 y  equal  to  140  nsec;  the  maximum 
operating  frequency,  which  is  determined  by  the  high-voltage 
rectifiers,  is  approximately  equal  to  50  Hz.  3  Refs. 

Primary  Keywords:  Delay  Generation;  5  kV  Operating  Voltage;  Thyratron; 

Rco-rated 

Socondary  Keywords:  Acoustic  Spork  Chamber 
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(SWITCHES,  CLOSING) 

( Thyrotr ons) 

A  MULTIGAP,  DOUBLE-ENDED.  HYDROGEN  THYRATRON 
H.  Menown  and  B.P.  Newton 

English  Electric  Valve  Co  Ltd.  Chelmsford,  Essex,  UK 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  232-235  (69/1973). 

This  paper  discusses  the  limitations  of  conventional  ceramic 
thyratrons  with  regard  to  inverse  voltage  end  describes  a 
double-ended,  multi  gap  thyratron  capable  of  conduction  in  both 
directions.  This  new  device  behaves  es  •  triggered,  bi di rect i onel 
switch  and  so  improves  commutation  and  simplifies  circuit  design. 
Methods  of  triggering,  excitation  end  protection  ere  described.  6 
Ref  s . 

Primary  Keywords:  Multigap  Thyratron;  Double-ended  Thyratron; 

Conduction  In  Both  Directions 
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(ENERGY  STORAGE) 

(Reviews) 

CONTEMPORARY  CAPACITIVE  ENERGY  STORAGE  SYSTEMS 

E.L.  Kemp 

Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-26.  No.  1,  pp  446-451 

(02/1973). 

Capacitive  energy  storage  is  one  of  the  oldest  forms  of  energy 
storage  for  pulsed  power  r iqu i remen ts .  Most  energy  storage  capacitors 
are  made  of  Kraft  paptr  and  aluminum  foil  and  impregnated  with  castor 
oil.  A  typ'cal  capacitor  stores  approximately  3006  joules  at  voltage 
ratings  of  5  kV-100  kV.  Two  types  of  switches  ere  used  for  capacitor 
bank  snitching,  ignitronj  and  pressurized  spark  gaps.  Ignitrons  are 
commercially  available,  have  a  wide  voltage  operating  range  and  are 
easy  to  trigger.  However,  they  are  limited  to  approximately  26  kV  for 
most  applications  and  they  will  prefire.  Spark  gaps  can  ba  designed 
for  relioble  operation  at  almost  any  voltage  level  but  they  ere 
•■areiy  commercially  available.  Most  spark  gaps  do  not  operate 
soti sfactori ly  below  50k  of  their  design  voltage  end  they  require  a 
more  complicated  trigger  system  than  ignitrons.  Low  inductance 
coaxial  cable  has  been  developed  for  capacitor  bank  transmission 
svstons.  It  is  relatively  inexpensive  and  commercially  available. 
Parallel  plate  transmission  lines  can  be  designed  to  accumulate  large 
amounts  of  current  end  conduct  it  to  e  concentrated  load  but  caraful 
attention  must  be  given  to  tho  containment  of  the  magnetic  forces 
involved.  9  Refs. 

Primary  Keywords;  Capacitor;  Ignitron;  Spark  Gap;  Coaxial  Cable:  Strip 
L  i  ne 
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< PULSE  GENERATORS) 

‘  DESIGN  considerations  for  super  power  pulse  modulators 

D.L.  Pruitt 

RCA  Corp,  Hoorestown.  NJ  0*057 

IEEF  1973  Eleventh  Modulator  Symposium  (09/1973). 

Das  gn  criteria  a*a  dneutitd  which  ar«  particularly  pertinent  to 
super  pouar  artificial  line-type  modulators.  A  sample  design  is 
illustrated  which  usas  AO  hydrocan  thyratron  switch  tubas  in  30  unit 
Modulators  to  supply  2.5  gioowatts  peak  power  and  10  Megawatts 
average  power.  A  concept  physical  layout  is  shown  for  the  temple 
design.  0  Pefs. 

Primary  Keywords:  Line-type  Modulator.  Design  Const  derat i ons;  Super 
Power;  Thyratron;  Spark  Gap;  End-of-lina  Clipper; 
Pulse  Tr«-\sf  ormer ;  Chfcrgmg  Network 
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(PA*TXCIE  BEAMS.  ION) 

' Ganarat i on ) 

PULSED  ION  DIODE  EXPERIMENT 

P.S.  Prono.  J.W.  Shearer  end  R.J.  Briggs 

Lewrence  Livermore  Lab,  Livermore,  CA  54550 

•hysicel  Review  Letters.  Vol .  37.  No.  1.  pp  25-25  107/1976). 

Exo«~,ments  in  ion  generation  with  a  ref lex-dt ode  are  presented. 
The  OWL  II  generator  was  used  to  generate  ifln  beams  with  total  ion 
current  uo  to  150  kA.  Two  modes  of  operation  were  seen.  The  first  5C 
nsec  of  operation  a"*  as  a  normal  diode,  then  the  impedance  drops 
(cccorpan i ed  by  ion  flow).  An  explanation  is  given  for  this  behavior. 

12  Refs. 

Primary  Keywords:  Ion  Diode;  300  kV  Voltaga  Range;  Ref lax-tr i ode; 

Experiment:  Theory;  Magnetic  Stabilization;  Several 
Anode  Foils 
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(PULSE  GENERATORS;  SWITCHES,  CLOSIHG;  POWER  CONDITIONING) 

(LC;  Thyratrons;  Pulse  Forming  Networks) 

GENERATION  OF  HIGH  CURRENT,  LONG  DURATION  RECTANGULAR  PULSES 
P.E.  Faugeras,  H.  Kuhn  and  J.P.  Zenasco 
CERN,  Prevessin,  Franca 

IEEE  ’.973  Eleventh  Modulator  Symposium  pp.  23-2*  (19/1973). 

The  excitation  of  th«  fast  pulsed  kicker  Magnets  foreseen  for  the 
CERN  400  GeV  proton  synchrotron  requires  rectangular  pulse*  with  a 
currant  amplitude  of  3000  A  to  10000  A,  a  pulse  duration  adjustable 
between  1  and  24  Microseconds,  and  short  rise  and  fall  times.  These 
pulses  are  generated  by  a  1C  ladder  network  discharged  with  fest 
•witches.  Several  kinds  of  switches  have  bean  tasted:  Multigap 
thyratrons  of  standard  design,  a  composite  switch  called  thyregnitron 
and  made  of  a  normal  thyratron  by-pessed  by  ignitrons,  and  finally 
special  thyratrons  with  a  second  cathode  assembly  in  place  of  the 
usual  anode-  Experimental  pulse  shapes  and  results  of  life  tests  for 
these  different  switches  ere  presented  and  discussed.  *  Refs. 

Primary  Keywords:  LC  Generator;  Multigap  Ignitron;  Thyratron; 

Thyragni tron;  Life  Test;  PFN 
Secondary  Keywords:  Proton  Synchrotron 
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(PULSE  GENERATORS) 

(Line  T ype ) 

THYRATRON  GENERATOR  THAT  PRODUCES  RECTANGULAR  PULSE*  HAVING  A  SMOOTHtY 
CONTROLLABLE  LENGTH 

R.S.  Tobachnik 

Instruments  And  Experimental  Techniques,  Vol.  li.  No.  4,  pp  1124-112* 

C  OS/1973) . 

Trans.  From:  Pribory  i  Tekhnika  Ekipenmente  4,  120-122  (July-August 
1973) 

The  circuit  of  a  powerful  generator  producing  rectangular  pulses 
is  described  which  is  implemented  using  pulsed  hydrogen  thyratrons 
with  partial  discharge  of  a  storage  capacitor.  The  circuit  ellows 
rectangular  pulses  to  bo  obtainod  having  a  leading  edge  duration  ef 
approx i mat aly  0.1  microsec  for  ootuput  currents  of  up  to  tens  of 
amperes  and  voltages  of  up  to  several  kilovolts  end  allows  smooth 
control  of  the  pulse  length  from  several  microseconds  to  several 
milliseconds.  4  Re*s. 

Primary  Keyword*:  Rectangular  Pulse;  Thyratron; 

M i crosecond-mi 1 1 i second  Pulse  Duration;  Capacitor 
Bonk;  Pulse  Shaping 
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(PULSE  GEHERUORS) 

( Cooac i t i vr) 

THYRATRON  GENERATOR  WHICH  PRODUCES  HIGH-VOLTAGE  LONG  PULSES  FOR 
HIGH-OHM  LOADS 

l  . Z . ,  Gogo 1 i tzyn  and  A.V.  Senik 

Leningrad  Electrical  Engineering  Institute.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  15,  No.  3,  pp  1397-139* 

(10/1972). 

Trans.  From:  Pr'bory  i  Tekhnika  Eksperimenta  5,  97-98 
( September-October  1972) 

A  thyratron  generator  which  shapes  rectangular  pulses  having  an 
amplitude  of  up  to  20  kV  across  a  high-ohm  load  of  1E4  to  1E6  ohm  is 
described.  The  length  of  the  pulse  is  controlled  smoothly  in  the 
rang#  from  20  to  2000  mierosac.  The  duration  of  the  leading  and 
trailing  edges  is  1  microsec.  1  Refs. 

Primary  Keywords:  Capacitor  Pulse  Generator;  Megaohm-lead  Impedance; 

20  kV  Output;  20-2000  Microsecond  Pulse  Duration; 
Rectangular  Pulse 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING) 

(Reviews;  Thyratrons) 

VERY  HIGH  FREQUENCY  PULSE  GENERATORS  USING  HYDROGEN  THYRATRONS 
B.P.  Newton  and  G.J.  Scolas 

English  Electric  Valve  Co  Ltd,  Chelmsford.  Essex,  UK 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  162-144  (tf/1973). 

Two  circuits  era  described  which  have  bean  developed  to  providm 
high  voltage  pulses  at  repot ition  rates  up  to  200  kHz.  Mention  is 
nade  of  fast  recovery  hydrogen  thyratrons  capable  of  operating  in 
these  circuits.  0  Refs. 

Primary  Keywords:  Design  Const  derat i ons;  Thyratron;  Vary  High 
Reo-rete;  Break  Modulator;  Pulse  Transformer 
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(ENERGY  STORAGE,  CAPACITIVE) 

(Capacitors) 

VOLTAGE  INDUCED  CAPACITANCE  FLUCTUATIONS  IN  A  COMPRESSED  GAS.  HIGH 
VOLTAGE  CAPACITOR 

J.  Rung; *  and  D.E.  Brown 

National  Meesunsent  Lab,  Sydney,  Australia 

Journal  Of  Phyeice  E;  Scientific  Instruments .  Vel .  *,  pp  16-17 
(01/1975). 

Capacitance  fluctuations  of  the  order  of  a  few  parts/mi  1 1 i on  have 
been  observed  in  a  330  kV  capacitor  after  operating  at  300  kV  for  30 
min.  It  has  been  concluded  that  the  capacitance  fluctuations  are  due 
to  convection  of  the  compressed  CO/sub  2/  gas,  caused  by  dielectric 
heating  of  the  insulating  wells.  0  Refs. 

Primary  Keywords:  Compressed  Gas  Capacitor;  CO/sub  2/  Dielectric; 

Guard  Electrode;  Capacitance  Fluctuation;  300  kV 
Voltage  Range 
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(SWITCHES.  CLOSING) 

SmiTdUcSaRGE  CURRENT  DISTRIBUTION  OVER  THE  SURFACE  OF  TNE  ELECTRODES 
THE  DJ bCHAxwt  ^  HYDROGEN  THYRATRON  DURING  A  PULSE 

A.M.  Iskov* skiy,  Vu.E.  Nestenkhin.  L.B.  Rukevieh.  V.I.  Sekerm  and 

Radio  Engineering  And  Electronic  Phyeice,  Vol.  17.  No.  i.  PP  998-1902 

*  ^Experiments  were  performed  in  which  the  current  distribution  over 
electrode  surfaces  in  a  hydrogen  thyratron  was  examined.  Pulses 
applied  to  the  device  lasted  30  microseconds  with  cur rent  varyi ng 
from  200  to  2400  A.  High-speed  photography  was  used  to  nota  that  tha 
currant  at  tha  aneda  formed  e  filament  which  rotated  around  tha  tuba 
during  tha  Pulse.  Currant  at  tha  cathode  did  not  change  during  the 
pulse.  Hydrogen  pressure  was  also  varied  during  the  tests_  B  Rats 

Primary  Keywords:  Thyratron;  High-power;  Nonuniform  Currsnt 

’  *  Di.lribuli.ni  Grid  Di  ,»r .  »J*  i  on  i  »n.d.  Di  .trlbut .  on  i 

Moving  Currant  Filament;  Currant  Variation;  Pressure 
Ver i at  ion 
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(SWITCHES,  CLOSING) 

^mTuSE0!?’ HYDROGEN  THYRATRONS  AS  HIGH  SPEED.  HIGH  VOLTAGE  RECTIFIERS 

H.  Renown  and  G.J.  Scolas 

Eb.li.h  ll.cl.le  ,«!*•  Co  ltd.  Ch.l.«*ord, 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  256-23*  (09/1973). 

Tha  necessity  for  a  high  forward  currant,  fast  reverse  recovery 
diode  arose  during  tha  design  of  a  thyratron  test  modulator.  This 
paper  describes  how  such  a  diode  can  be  obtained  by  the  use  of 
hydrogen  thyratrons  in  e  P«re  4*1  ’  w  0 

Primary  Kaywords:  High-voltage  Rectifier;  Hydrogen  Thyratron,  High 
Currant;  Very  Fast  Switching 
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(POWER  CONDITIONING) 

(Pulse  Forming  Linas) 

A  FAST  HIGH  VOLTAGE  PULSE  GENERATOR 
J.U.  Jack  and  T.  Smith 
University  of  Aberdeen 

Journal  Of  Physics  E;  Scientific  Instruments,  Vol.  0*  pp  17-19 
(01/1973) . 

This  note  describes  a  fast  high  voltaga  pulse  generator  using  e 
thyratron  switch  and  coaxial  pulse  forming  line.  It  is  capable  of 
producing  a  pulse  with  an  amplitude  of  up  to  4  kV  for  a  duration  of 
40  ns  and  is  suitable  for  continuous  operation  over  periods  of 
several  hundred  hours  at  a  repetition  rata  of  50  Hz.  12  Raft. 
Primary  Keywords:  Parallel  Coaxial  Cables;  Low  Impedance;  Fast  Rise 
Time.  4  kV  Output  Voltage;  Thyratron 
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(PULSE  GENERATORS) 

(Copse i t i va) 

A  HIGH-VOLTAGE  PULSE  GENERATOR  FOR  SPARK  CHAMBERS  IN  SPACE 
A.  Baldwin,  T.  Lund  and  R.  Me day 
Kant  State  University.  Kent.  OH  44242 

Nuclear  Instruments  And  Methods.  Vol.  101.  No.  2,  PP  363-374  (04/1972). 

The  design  and  performance  character i at i €•  of  a  high-voltage  pulse 
generator  for  use  with  spark  chambers  in  spaea  ere  described.  In 
order  to  minimize  power  consumption,  the  pulse  generator  is  designed 
around  a  cold-cothode  thyratron.  The  complete  pulse  generator 
consists  of  o  thyratron  pulsar  and  an  avalanche- transi star  switching 
circuit.  Included  also  is  a  simple  means  for  applying  a  steady 
clearing  field  to  th«  spark  chambers.  The  pulse  generator  can  be 
triggered  at  uniform  repetition  rates  up  to  about  100  per  second  to 
produce  negative  pulses  with  a  peak  amplitude  of  typically  2  kV.  The 
observed  rise-time  is  about  3  ns  with  only  stray  capacitance  leading. 
It  increases  with  the  capacitance  loading  introduced  by  a 
spark-chamber  at  the  output  of  tha  pulsar.  The  total  delay-tism  from 
the  input  trigger  pulse  to  tha  output  pulse  is  about  1*0  ns.  The 
Pulse  decays  exponentially  with  a  time  constant  of  the  order  of  • 
microsecond.  Pulse  amplitudes  up  to  4  kV  are  possible  with  the 
particular  thyratron  selected  for  this  application.  6  Refs. 

Primary  Keywords;  Krytron:  Capacitor;  Low  Energy;  Keep  Alive 
Secondary  Keywords:  Spark  Chamber;  Space  Application 

C0FYRIGHT:  1972  NORTH-HOL L AND  PUBLISHING  CO..  REPRINTED  WITH  PERMISSION 


435 

l BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Ges.  Electrical;  Thyratrons,  Materials) 

DIELECTRIC  INVESTIGATION  OF  ELECTRIC  DISCHARGES  IN  A  MERCURY  VAPOUR 
FILLED  THYRATRON 

T.K.  Bandopadhyaya  (1)  and  V.K.  Ferkye  (2) 

(1)  G.S.  Institute  of  Technology  and  Science.  Indore.  India 

(2)  Holker  Science  Collage.  Indore.  India 

Internati onol  Journal  Of  Electronics.  Vol.  34.  Ho-  2.  pp  253-237 
(02/1973) . 

Experiments  are  presented  m  which  tha  affect  of  frequency  end 
discharge  currant  on  tha  real  and  imaginary  components  of  the 
dielectric  constant  of  mercury  vapor  in  a  thyratron  are  studied. 
Frequencies  from  5  kHz  to  308  kHz  were  used  with  discharge  currents 
up  to  A  mA .  ^0-  low  d'seharge  currents  an  area  of  dispersion  of  the 
i mag 'fisry  portion  of  tho  diolectric  appears  at  120  kHz  due  probably 
to  *  relaxation  of  the  dipoles.  7  Refs. 

Primary  Keywords :  Thyratron:  W*rcury  Veuour;  Plasma;  Dielectric 
Co- stent;  High  Frequency 
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(POWER  CONDITIONING;  PARTICLE  BEAMS.  ION) 

(Systems:  Generation) 

FORMATION  OF  COMPLEX  MAGNETIC  CYCLES  IN  A  7-GEV  PROTON  SYNCHROTRON 
I.F.  kleopor  *nd  G.l.  KuQushev 

Institute  Of  Theoretical  And  Experimental  Physics.  Moscow.  USSR 
Instrument*  And  Exp#r Techniques,  Vol-  14,  No.  1.  pp  12-17 
< C2/1971 ) . 

Trans.  From:  Pribory  *  Tekhnike  Eksperimenta  1»  19-24 
(  Jaruar  y-Feb'-uary  1*71) 

The  principles  of  designing  universal  systems  for  controlling 
ignitron  converters  are  described.  Systems  ar*  designed  for 
successive  formation  of  main  magnetic  cycles  with  on«  or  two  smooth 
transitions  from  positive  values  of  the  field  derivative  dH/dt  -  A  to 
9  kOe'sec  to  any  stipulated  value  dH/dt  <=0  (for  slow  guiding  of  the 
bean  or. co  the  target),  as  well  as  abridged  triangular  cycles  for 
extraction  of  a  proton  beam  having  an  enargy  of  approximately  200  MeV 
in  the  interval  bekween  the  me-n  cycles.  The  procedure  of  forming 
such  cycles  is  demonstrated  for  operations  of  the  power-supply  system 
of  a  ring  magnet  in  a  mode  of  30  cycles/min.  2  Pefs. 

Primary  Keywords  Igmtrcn;  Sen  i  conductor  Switch;  Voltage  Feedback; 

dVi/dt  Feedback;  Continuous  Waveform 
COPYRIGHT .  1 9? 1  PLENJM  PRESS.  REPRINTED  WITH  PERMISSION 


AAA 

C*'ul$E  GENERATORS) 

Cruise  fjrif'ng  Lines) 

S'-0RT -C’JRRENT-*L'LSE  GENERAT0R  FOR  SUPPLYING  SEMICONDUCTOR  LASERS 

A . I .  Ind-us^ko 

Kazan  State  University.  Kazan.  USSR 

Instruments  And  Expcr i rie-tal  Techniques.  No.  *.  co  1085-1087  (06/1971). 

Tre»s.  P r i bo r y  *  Tpkhntka  Ekspenmenta  *.  121-122  (July-August 

1971) 

The  paper  describes  the  circuit  of  a  generator  which  produces 
.  .short  rectangular  current  pulses  for  supplying  lasers.  The  circuit 
uses  the  method  of  shaping  powerful  current  pulses  by  means  of  e 
dischorge  line.  The  commutating  element  of  the  circuit  is  a  TGI1-19/1 
pulse  thyratren.  The  duration  of  the  leading  edge  cf  the  pulse  is  2-J 
nsec  *cr  a  pulse  ie-igth  of  approximately  2*0  nsec.  A  matching 
transformer  based  on  cable  sections,  which  ellows  the  voltege  to  be 
stepped  down  and  the  current  to  be  increased  in  the  loed.  is  used  for 
powerful  marching  Purposes.  The  current  amplitude  is  equal  to  50  A 
across  an  eauivalent  load  of  0.2  ohm.  6  Refs. 

Pr ; rary  Keywords:  Transmission  Line  Pulser;  Thyretron;  Pulse 
Transformer;  Low  Voltage;  Low  Current 
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(BREAKDOWN  STUDIES)  SWITCHES.  CLOSING) 

(Ges.  Electrical;  Thyretrons) 

SOME  OBSERVATIONS  ON  ARC  POTENTIALS  IN  HYDROGEN  THYRATRON  PULSE 
DISCHARGES 


R.J.  Armstrong 

Auroral  Observatory.  Troms.  Norway 

Canadian  Journal  Of  Physics.  Vol.  50,  No.  12.  pp  1317-13*5  (04/1972). 

Experiments  ere  described  in  which  variations  in  the  ere  voltege 
of  high  power  hydrogen  thyretrons  due  to  changes  in  pulse  length, 
probe  voltage,  end  cathode  temperature  ere  examined.  Light  intensity 
changes  in  e  long  pulse  were  also  noted.  The  arc  voltege  was  found  to 
be  higher  when  the  thyratron  was  pulsed  whan  a  DC  voltegp  was 
applied.  Experimental  results  were  found  to  agree  closely  with 
calculations  based  on  the  relexotion  properties  of  charged  particles 
in  e  plasma.  22  Refs. 

Primary  Keywords:  Arc  Potential)  High  Power;  Discharge  Relaxation; 

Hydrogen;  Deuterium;  Post-pulse  Period 
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(SWITCHES.  CLOSING) 

( lgni trons) 

2X  II  I0-MEGAJ0ULE  IGNITRON  CROWBAR 

F.t.  Heedly 

Lawrence  Livermore  lab.  livarmore.  CA  9*550 

IEEE  Transactions  On  Nuclaar  Science.  Vol.  NS-1B.  No  *,  pp  322-330 
(0*/1971). 

A  10-MJ  Ignitron  Crowbar  Array  for  tha  2X  II  fusion  machine  has 
bean  installed,  and  is  now  in  oporation.  It  is  designed  to  handle 
about  three  times  the  energy  of  the  previous  array  used  with  the  2X 
machine,  which  has  been  supplanted  by  the  2X  II.  In  addition,  this 
array  is  expected  to  be  considerably  more  reliable  then  previous 
designs.  Furthermore,  the  floor  utilization  of  the  assembly  is 
considerably  improved,  access  to  ell  components  is  bettor,  end  the 
overall  cost  per  Kilojoule  is  substantially  reduced.  Two  insulated 
identical  main  pulse  coils  ere  incorporated  in  the  2X11  machine. 
Similarly,  the  crowbar  errey  is  split  into  two  equal  parts,  with  each 
connected  permanently  across  its  pulse  coil.  1  Refs. 

Primary  Keywords:  Ignitron;  Crowbar;  Design  Consideret ions;  Pulse 
Extension 
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(PULSE  GENERATORS) 

(Cooociti ve) 

A  DOUBLE-TUNED  CURRENT  GENERATOR  WITH  ELECTRONIC  AMPLITUDE  CONTROL 
l.A.  Kalina,  PA.  Novysh  and  T.B.  Pavlova 

Instruments  And  Experimental  Techniques.  Vol.  17,  No.  3,  pp  7*2-79* 
(94/1979). 

Trons.  From:  Pribory  i  Tekhnike  Eksperimenta  3.  109-104  (Moy-June  1979) 
A  pulse-cur rent  generator  (p.e.g.)  producing  pulses  having  e 
length  of  120  microseconds  end  a  half-si nusoi d  shape  in  an  inductive 
loed  at  a  pulse  energy  of  30  J  is  doseribed  which  contains  two 
controlled  thyristor  switches:  one  switch  in  the  cherging  circuit 
controls  the  amplitude,  while  the  other  in  the  discharge  circuit 
controls  the  phase  of  tho  current  pulse  in  the  loed.  Special 
attention  is  devoted  to  the  linear  and  nonlinear  elements  in  the 
power  and  control  circuits  of  the  thyristor  columns;  those  elements 
ease  the  dynamic  mode  of  the  thyristors.  Experimental  data  ora 
presented  for  the  p.e.g.  1*  Refs. 

Primary  Keywords:  Cur rent-pul se  Generator;  1230  A  Output  Currant; 

Hoi f-si nusoi d  Output;  Thyristor 
COPYRIGHT:  197*  PLENJM  PRESS.  REPRINTED  WITH  PERMISSION 


*44 

(SWITCHES.  C105IHG) 

(Igmt-ens)^  qf  SUIC0H  CARBIDE/MERCURY  INTERFACE  IN  JGNI TRONS 

M.J.  Zarabi  end  M  Satyem 

Indun  Institute  of  Science.  Bangalore,  Indie 

Journal  Cf  Physics  D.  Applied  Physics.  Vol.  3,  No.  8,  PP  1284-1289 
(08/1970). 

A  now  model  of  ignition  in  an  ignitron,  based  on  the  electrical 
breakdown  cf  the  junction  between  the  igniter  ( semi  conductor )  end  the 
mercury  (metal)  is  proposed.  A  method  of  evaluating  some  ©f  the 
ignition  character i st i cs  is  also  developed.  The  pacer  gives  a 
Critcal  summery  of  the  various  eha rocter i st i cs  of  the  ignition 
process.  The  new  model  is  stated  and  used  to  explain  all  tha  ignition 
character i st i cs .  The  experiments  conducted  in  support  of  the  various 
aspects  of  this  model  ere  also  given.  10  Refs. 

Primary  Keywords:  Breokdown  Character i st i cs ;  Modeling;  Ignition  Of 

Discharge;  Junction  Breakdown 
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(BREAKDOWN  STUDIES;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Gas.  Electrical;  Miscellaneous) 

SPHERICAL  PROBE  IN  A  FLOWING  PLASMA 
JG.  Andrews  and  D  T.  Swift-Nook 
Marchwood  Engineering  leb,  Southampton,  UK 

Journal  Of  Physics  A;  General  Physics.  Vol.  4,  No.  1.  PP  1*2-157 
(01/1971).  ..  . 

Ion  flow  is  important  in  neny  laboratory  discharges,  vacuum 
sw;tches.  gas-filled  valves,  thyretrons  and  space  satellites.  A  model 
is  presented  for  subsonic  ion  flow  pest  e  negative  spherical  probe 
immersed  in  a  co 1 1 i si onless  i on t zet i on-free  plasma;  a  stagnation 
point  develops  downstreom.  Although  the  floating  potential  given  by 
previous  analyses  (which  ell  assume  spherical  symmetry)  i» 

Subs*-ent  ie!  ly  correct,  there  is  some  dependence  on  the  ion  flow 
veloc-ty  (o  *ew  1  at  11  :  0.5).  Thus  the  change  in  floating  potential 
can  be  used  to  measure  ion  flow.  In  general,  only  slight  modification 
needs  to  be  made  to  low  pressure  probe  theories  in  order  to  include 
flow  effects.  19  Refs.  .  . 

Pr,m«ry  Keywords:  Subsonic  Ion  Flow;  Spherical  Probe:  Effect  On  Flow. 

Modeling;  Potential  Measurement 
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(SWITCHES.  CLOSING;  PULSE  GENERATORS) 

(TSOUARE°PULsiaGENERATOR  WITH  PULSES  OF  LARGE  AMPLITUDE  AND  OF  VARYING 
DURATION  AND  FREQUENCY 

D.M.  Timush 

Institute  Of  Atomic  Physics.  Bucharest.  Rumania  ......... 

Instruments  And  Experimental  Techniques.  No.  3.  pp  61 1 -816  ( 06/ 19 70 ) . 

Trans.  From:  Pribory  i  Tekhnike  Eksper i mer-te  3.  156-161  (Mey-June  1970) 
A  comparative  analysis  of  series  and  parallel  circuits  for 
connecting  thyretrons  in  pulse  generotors  shows  that  the  parallel 
circuit  has  definite  advantages.  There  is  a  brief  description  of  a 
generator  built  on  the  basis  of  such  a  circuit  which  dives  pulses 
with  on  amplitude  up  to  10  kV,  a  ropetition  frequonev  of  5-900  cps, 
end  o  duration  of  5-300  mi eroseconds .  5  Rafs. 

Primary  Keywords:  Thyratron.  Series  Opcrotion;  Parallel  Operation; 

Pulse  Shaping 
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(PARTICLE  BEAMS) 

(Miscellaneous) 

ESTIMATES  ON  THE  ACCELERATION  OF  PELLETS  BY  OASDYNAMIC  AND 
ELECTROSTATIC  MEANS 

l.L.  Langyol  and  W.  Riedmuller 
Institut  fur  P 1 asmnphy s i k .  Garchtng,  FRO 
!»r  Report  No.  IPP  9/171  (07/1978). 

The  authors  use  mathematical  models  to  estimate  the  maximum 
velocity  to  which  a  hydrogen  pellet  could  be  accelerated.  Using 
gosdynemic  drog  acceleration  the  maximum  velocity  was  estimated  to  be 
on  the  order  of  100  m/s.  while  with  pneumatic  acceleration  and 
electrostatic  acceleration  velocities  on  the  order  of  1000  m/s  were 
estimated  to  be  possible  29  Refs. 

Primary  Keywords:  Pellet  Acceleret i on ;  Electrostatic  Acceleration; 

Gesdynamic  Acceleret i on ;  Pneumatic  Acceleration 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

EXCITATION  OF  HIGH-PRESSURE  LASER  MEDIA  BY  A  DISCHARGE  THROUGH  AN 
INSULATOR 

V.N.  Ishchenko.  V.N.  Lisitsyn  end  A.R.  Sorokin 

Institute  of  Semi  conductor  Physics,  Academy  of  Sciences  of  the  USSR. 
Novosibirsk.  US$P 

So v .  J  Quart.  Electron..  Vol.  8.  No.  *  PP.  *53-957  (04/1978). 

Trans.  From:  Kvantoveya  Elektroo  (Moscow)  5.  788-794  (April  1978)- 

The  authors  report  e  scheme  to  pump  high-pressure  laser  media  by  a 
discharge  through  an  insulator.  The  suitability  of  several  insulation 
materials  is  determined  using  perm tt i v i ty  and  electrical  breakdown 
strength  of  tho  insulator,  and  pyroceramic  is  found  to  ba  bast  for 
pulsod  discharges.  It  is  found  exper i mental  1  .•  that  the  E/p  of  the 
discharge  can  bo  varied  over  e  wide  range,  which  could  previously 
only  bo  done  using  an  e~beam  controlled  pump.  Tt  was  found  that  both 
ca*bon  d'oxide  and  atomic  transition  lasers  could  be  pumped 
efficiently  wtn  this  method.  7  Refs. 

Primary  Keywords-  Discharge  Through  An  Insulator;  Pyroceramic;  Glass! 

Venation  Of  E/p;  Pulsed  Discharge 

Secondary  Keywords-  CO/sub  2/  Laser;  Atomic  Transition  Laser 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING) 

(Capacitive;  Thyratron*) 

A  CERAMIC  THYRATRON  WIRE  SPARK  CHAMBER  PUtSER 


B .  Fr i end 

Nuclear  Instruments  And  Method*.  Vol.  65.  No.  3.  pp  311-313  (11/1968). 

A  triggered  high  voltage  pulse  generator  with  1900  A  output 
capability  has  been  developed  for  use  with  wire  spark  chambers.  It 
has  short  delny  and  rise  times,  e  high  repetition  rate  end  a  long 
lifetime  5  Refs.  -  -  , 

Primary  Keyword s  Ceramic  Thyratron;  Tetrode  Thyratron;  Coaxial 

Structure;  Fast  Rise  Time;  Low  Trigger  Power 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  INDUCTIVE) 

(Systems;  Systems) 

CONVERTERS  FOR  SUPPLYING  PULSED  POWER  LOADS 

N.  Mehen  Cl>  end  J.T.  Broach  (2) 

(1)  Univ«rsity  of  Minnesota.  Minneapolis,  MN 

(2)  U.S.  Amor adcom,  DRXFB-EA,  Fort  Belvoir,  VA 

IEEE  Transactions  On  Industry  Applications.  Vol.  IA-1S.  No.  1.  pp  85-91 
(02/1979)  . 

Thtm  is  a  growing  naad  for  supplying  rapatitivs  pulsad  poucr 
loads  o*  increasing  magnitudes  up  to  sovaral  hundrad  megawatts  or 
mora  in  araas  of  radar,  lasers,  high-energy  physics  experiments  and 
tnermonuclea*  fusion.  Tha  natura  of  such  loads  can  ba  expected  to  ba 
as  d i var so  ns  their  applications.  The  pulsed  power  demands  and 
correspond!  ng  raactiva  volt-amperes  requirement*  are  undesirable  from 
the  frequency  and  voltage  fluctuation  standpoint,  even  for  tha  large 
utility  power  systems.  echniques  for  supplying  large  DC-pulsed  loads 
from  a  relatively  small  si  2a  AC  generator  by  means  of  inductive 
storage  and  the  capacitor  commutated  converters  are  presented.  A 
theo-eticsl  basis  >s  provided  for  analyiing  the  converters  which 
serve  to  minimize  the  affects  of  pulsad  power  and  correspond! ng 
reactive  vo l t-amperes .  Energy  trarsfer  between  the  storage  Inductor 
and  th#  pulsed  load  is  Permitted  wth  minimal  loss,  at  a  readily 
controllable  rate  including  the  reversi bi 1 i tv  of  power  in  case  of 
mduct’ve  leads.  Use  of  a  simple  control  scheme  is  shown  to  provide  a 
precse  load  voltage  regulation  which  ray  be  a  requirement  for 
cer*am  applications.  The  great  use  of  these  circuits  would  be  *n 
supplying  leads  wth  pulse  durations  of  a  few  milliseconds  to  many 
seconds  or  m'nutcs.  9  Refs. 

Primary  Keywords:  Pulse  Generator;  Inductive  Energy  Storage;  Capacitor 
Commutator;  Analysis;  Long  Pulse:  Rep-rated 
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(INSULATION.  MATERIAL) 

(Solid) 

SOLID  INSULATORS  IN  VACUUM:  A  REVIEW 

R.  Hew lev 

C.A.  Parsons  I  Co  ltd.  Hewcestle-uPon-Tyne.  I'K 

Vacuum.  Vol.  18.  No  7.  pp  383-390  (07/1968) 

The  author*  bring  together  the  work  of  several  researchers  to 
present  a  good  review  of  the  behavior  of  solid  insulators  in  vacuum. 
The  effect  of  surface  angle  of  declination,  electrode  end  insulotor 
aiaterial  and  surface  conditions,  length  dependence,  ambient  pressure, 
coatings,  and  gap  conditioning  are  ell  considered  with  qualitative 
results  presented  where  available.  Several  suggestions  era  made  for 
increasing  breakdown  strength  of  solid  insulators  in  vacuum.  A 
qualitative  review  of  breakdown  along  an  insulator  in  vacuum  is 
presented  26  Refs. 

Primary  Keywords:  Solid  Insulator;  Vacuum;  Breakdown  Phenomena; 

Prebreakdown  Phenomena ;  Variation  of  Several 
Parameters;  Increased  Dielectric  Strength 

COPYRIGHT:  1968  PERGAMON  PRESS 


51 S 

( PULSE  GENERATORS:  ENERGY  STORAGE.  CAPACITIVE) 

( Mo r x ;  Marx  Generators) 

CHARACTERISTICS  OF  CO-AXIAL  MARX  GENERATOR  AND  ITS  APPLICATION  TO 
ELECTRON  BEAM  FUSION 

K.  Tekagi.  Y.  Kubota  end  A.  M>yahare 

Nagoya  University.  Nagoya.  Japan 

Japanese  Journal  Of  Applied  Physics.  Vol.  IB.  No.  A.  pp  1135-1141 
<  06/1  979) 

Tha  design  of  a  729  kV  co-exiel  Marx  generator  producing  e  pulse 
of  40  ns  duration  with  e  rise  time  of  4  ns  is  presented.  The 
rtouirt**-i*  for  electron  beam  fusion  end  the  role  of  co-axial  Marx 
generators  »s  discussed-  Possible  applications  ef  the  rectangular 
output  pul  so  -i-oduced  are  examined.  7  Refs. 

Primary  Keywords  Coaxial  Mar*  Generator;  Short  Rise  Time;  Design 
Con  5 1 derat i on  s 

Secondary  Keywords:  E-beam  Fusion 
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(PAR*IClf  BEAMS.  ELECTRON) 

!  Cen«-/it  i  91  ' 

COMPACT  ELECTRON  ACCELERATOR  FOR  PUMPING  GAS  LASERS 

C.V.  Pjic.ii  a- -i  L.P.  Bradley 

.iujr»irr  -vrrmsre  Lab,  Livermore,  CA  9455* 

1976  Ir,E  pul*nf  Pour-  Ccn^ere-ico  P' oceed < ngs .  Paper  ID-  3  (  11/1976). 

>Jc  desc-tae  t’-e  no*  1  go  and  application  cf  a  simp;©  e-beam 
ge-e-otor  for  the  reset. tive  pulse  pj-p-ng  of  gas  lasers-  The  circuit 
u*-e*  a  low  nductanre  Marx  and  re*  -f.  tL"»d  Pulse  *o*miig  elements. 

.6  ft e  4 « 

Primary  Keywords:  E  -  bo,-™  Gun,  Rep-reted:  Uniform  Energy  Density; 

Window  coil  lifetime 
Secondary  Keywords:  Cts  Laser  Pumping 
CfRrRIC-HT:  19’t  IEEE.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS.  ION) 

( Generat 1  on ) 

MICROSECOND-PULSED  ION  BEAM  FROM  A  MARX  GENERATOR 

S.  Robertson  end  M.  Wickham 

University  of  California.  Irvine.  CA  92717 

IEEE  transactions  Of  Plasma  Science.  Vol.  PS-7,  No.  1,  pp  62-64 
(  03/1979)  . 

We  have  maintained  Lengmui r-Chi Id  bipolar  flow  at  a  peek  voltage 
of  659  kV  in  •  vacuum  diode  for  1  microsecond  without  gap  closure  or 
electrical  breakdown  of  the  diode  insulator.  An  ion  current  of  >300  A 
(>7.5  A/sq.cm  )  was  extracted  from  the  diode  in  e  beam  having  a  large 
component  of  divergence  <10/sup  -2/  red.  11  Refs. 

Primary  Keywords:  Vacuum  Diode;  Langrii ur-Ch  1  Id  Bipolar  Flow; 

Microsecond  Time  Scale 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

TWO-MEGAVOLT  DIVIOER  FOR  PULSED  HIGH  VOLTAGES  IN  VACUUM 

D.G.  Pel 1 1  non  end  M.S  Di  Capua 

Physics  Internet  i onel  ,  San  Immrtdro.  CA 

Review  Of  Scientific  Instruments.  Vol.  51.  No.  1,  pp  70-73  (01/IM9). 

This  paper  describes  the  development  of  a  resistive  voltage 
divider  to  measure  Pulsed  voltages  in  excess  of  2  MV  in  vacuo  for 
approximately  100  ns.  The  monitor  can  measure  either  pos.tive  or 
negative  polarity  by  changing  the  low  voltage  insulator  and  reversing 
the  remainder  of  tie  insulators  and  gradient  rings.  13  Refs. 

Primary  Keywords:  Megavolt  Pulse  Divider;  Hegevolt  Vecuum  Divider; 

High  Voltage  Pulse  Divider,  Vecuum  Insulation;  High 
Frequency  Divider 

COPYRIGHT:  1980  THE  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(SWITCHES,  OPENING) 

CHechen  teal) 

STUDY  OF  THE  EFFECTS  OF  GaS  FlOW  ON  THE  PERFORMANCE  OF  GAS-BLAST 
CIRCUIT  BREAKERS 

H.  Kopplin,  K.  Rolff  end  K.  Zuckler 

Siemens  AG.  Berlin.  FRG 

Proceedings  Of  The  IEEE.  Vol.  59.  No.  4,  pp  518-524  (04/1971). 

Experiments  were  carried  out  at  e  Siemens  laboratory  with 
specially  designed  circuit  breakers  to  investigate  the  relationship 
between  gas  flow  end  ere  behavior  for  various  shapes  end  arrangements 
of  gas  nozzles,  as  well  as  for  different  types  of  gas  and  pressure 
conditions.  The  current,  post-arc  current,  end  voltage  measurements 
were  supplemented  by  the  employment  of  optical  metheds.  By  using  a 
high'-speeo  ichlieran  camera,  it  was  possible  to  obtain  valuable 
information  on  the  flow  character  1 st 1 cs  end  density  of  the  gas 
eurround’ng  the  ere  end  to  estimate  the  influence  of  these  quantities 
on  the  a*-c-quench»na  capacity  of  a  breaker.  The  interaction  of  the 
electric  power  system  end  the  arc  could  else  be  taken  into  account  by 
using  a  dynamic  arc  rodel .  1?  Refs. 

Primary  Keywords.  Gas-blest  Breaker;  Gas  Flow;  Arc  Behavior;  Current 
Measurement:  Post-arc  Current  Measurement;  Voltage 
Measurement 

COPYRIGHT:  1971  IEEE,  REPRINTED  WITH  PERMISSION 


(DIAGNOSTICS  AHO  INSTRUMENTATION) 

( Spec i f 1  cat  1 ons) 

HIGH  V01TA0E  SPECIFICATIONS  AND  TESTS  (AIRBORNE  EQUIPMENT) 

W.G.  Dunbar 

Boeing  Aerospace  Co,  Seattle.  WA  98124 

Ar API  Report  No.  AFAPL-TR-79-2C24  (04/1979). 

Availability:  AD  AC69473 
NTIS 

Design  engineers  rely  upon  system  and  component  standards  and 
spec  1 f i cat  1 ons  as  guides  for  developing  elactrical  equipment. 
Specifications  end  standards  are  avoilable  for  most  low  voltage  end 
commercial  high  voltage  equipment,  but  not  for  h.gh  vo  1  tag-'/hi  gh 
potter  airborne  equipment  with  ratings  exceeding  ?o  kV  end  20  kU  Tne 
teat  end  specification  criteria  (Engineering  Criteria  Documents) 
referred  to  in  this  paper  pertain  to  high  voltage/high  power  airborne 
equ  1  prei  t .  0  Ref  s . 

Primary  Keywords  Cables;  Cable  Assemblies;  Capacitors.  Connector*. 

High  Rowe*,  high  Voltage.  Tran sf ormer s ;  Pori  id 
Discharge  Test  Set 

Secondary  Keywords-  Atroo'n#  Equipment;  fewer  Cher ac t or st 1 c s 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generat 'on) 

ON  THE  DEVELOPMENT  OF  A  REPETITIVELY  PULSED  ELECTRON  BEAM  SYSTEM 

G.A.  Tripoli 

Ion  Physics  Corp.  Burlington,  MA  01803 

2nd  IEEE  Inter nat i on*i  Fulsed  Power  Conference  Proceedings,  pp  214-216 

(06/J  979) . 

A  pulsod  electron  beam  system- -PC8S- I I I- -h#s  been  developed  at  Ion 
Physics  Company  to  generate  an  electron  beam  of  200  keV,  4  A/so.ca.. 
2.5  cm  X  75  cm,  1.3  microsecond,  at  high  repetition  rates  That 
system  incorporates  a  gas- > n*u leted  PFN  Ma-x  generator  in  Guillemin  C 
network  ronf 1 gur st 1  on  to  drive  a  cold-cathode  electron  gun  System 
performance  corresponded  to  computer  simulation  of  VI  waveform* 
versus  generate*-  parameter  end  1 mneoance- co 1 1  apse  variation*.  The 
effort  demonstrated  the  usobility  of  a  PKN  for  energization  of 
long-pulse  repetitively  pulsed  electron  gun*.  0  Refs. 

Primary  Keywords:  PSBS-1I;  Marx  Generator:  Pulse  Forming  Network;  Cold 
Cathode  Diode;  Numerical  Calculation;  Experiment; 
long  Pulse 
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(PARTICLE  BEAMS,  NEUTRAl  ) 

( Generat 1  on ) 

PU.SED  POWER  APPLICATIONS  TO  INTENSE  NEUTRON  SOURCE  DEVELOPMENT 
J.J.  Ramirez.  A  J.  Toepfer  and  M.J.  Clauser 
Sandia  Labs.  Albuquerque.  NM  87115 

Nuclear  Instruments  And  Methods.  Vol.  145.  No.  1.  pp  179-183  (68/1977). 

The  use  of  conventional  end  near  term  pulsed  power  technology  to 
generotc  intense  fluxes  of  neutrons  for  use  in  fusion  reactor 
materials  studies  is  duscussed.  Two  types  of  neutron  production 
mechanism  ere  considered.  For  the  immediate  future,  the  use  of  tingle 
pulse  or  high  rep  rate  intense  ion  beam  sources  is  proposed  to 
provide  high  fluxes  of  neutrons  from  boem-terget  i nterect 1 ons . 

Farther  along  in  time,  the  use  of  intense  ion  or  electron  beams  to 
initiate  incrtielly  confined  fusion  reactions  will  lead  to  intense 
sources  of  thermonuclear  neutrons.  24  Refs. 

Primary  Keywords:  Neutral  Beam;  Ion  Beam;  E-beam.  Magnetic  Insulation 
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(INSULATION,  MATERIAL) 

(Sol *d) 

VERSATILE  THRf E-TERMTNAl  CEIL  FOR  INVESTIGATING  THE  ELECTRICAL 
PROPERTIES  OF  INSULATING  MATERIALS  OVER  A  WIDE  FREQUENCY  AND 
TEMPERATURE  RANGE 

F .  Sandrol «  n 1 

Umvem  ia  d:  Bologna,  Bologna.  Italy 

Journal  Of  Physics  F.  Scientific  Instruments.  Vol.  IS.  No.  2.  PP 
IS?  !54  (0V198C  ) 

A  t^ree- termi nal  coll  for  the  measurement  of  conductivity  end 
dielectric  pe *m 1 t t 1 v i t y  of  insulating  materials  (chiefly  polymers) 
over  a  w’da  range  of  frmoumney  (DC  to  0.6  MHz)  and  temperature 
(140-6*8  0*g  k '  in  various  environment*  (from  vecuum  to  some  pressure 
of  a  des'red  gas)  t»  described  Heat  is  transferred  by  conduction 
from  a  c 00 1 1 ng  hea t 1 ng  unit  in  contact  with  the  high-voltage 
elect*ode  The  measuring  electrode  t»  insulated  by  e  slice  glass 
washer  of  very  high  pu'ity  end  resistivity.  Perfnrmences  ere 
described  and  discussed.  19  Ref*. 

PriiK.ry  Keywords  Insulation  Character > ret  1  on ;  Conductivity; 

Permittivity;  Wide  Frequency  Range:  Wide  Temperature 
Range.  Design  Consideration* 
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(POWER  CONDITIONING) 

(Puls*  Transformers.  Materials) 

FERRITES  FOR  LINEAR  APPLICATIONS  I-PROPERT!ES 

E.C.  Stalling 

Mullerd  Research  Labs 

IEEE  Spectrum,  Vol .  9,  No.  1,  pp  42-51  <01/1972). 

This  two  part  tutorial  article  describes  properties  and 
applications  of  magnetically  soft  ferrites.  These  materials,  which 
are  character i ced  by  high  permeability  and  low  losses,  ar*  used  in 
very  large  quantities  as  corps  for  inductors  and  transf ©r*»r s .  This 
first  installment  provides  an  elementary  introduction  to  the 
processes  of  magnet i zat i on  in  ferrites.  It  also  includes  a  survey  of 
available  gredcs  and  a  summary  of  th*  techn.cal  proparties  of  typical 
modern  ferrites.  Part  II,  to  appear  in  February,  reviews  the  mam 
appl icat ' ons.  describing  how  the  materiel  properties  and  performance 
requirements  come  together  in  the  design  of  the  device.  16  Refs. 

Primary  Keywords;  Magnet  i  zat  i  on  ;  Soft  Ferrite;  Farnta  Grades:  Basic 
Theory;  Grain  Boundary 
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(ENERGY  STORAGE.  CA^ACITTVE;  PUtSE  GENERATORS) 

'.Mar*  Generators;  Mary) 

30C-KJ.  200-KA  MARX  MODULE  FOR  AMTARES 
K.5.  Rieoe.  J.  Biekfo-d,  J.  Jansen  and  W.  Turner 
Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 

2-d  IEEE  Inter nat i ona i  Pulsed  Power  Conference  Proceedings,  pp  254-240 
(04/1  979  )  . 

Antares  is  a  lPO-kJ  CO/sub  2/  laser  driver  for  inertial 
oonf-npment  fusion  ewoer i mart s .  The  nowrr  ampl * f t cat  on  stage  is 
ou-ped  by  an  a lectre n- beam- cent rol , ed  gas  discharge.  There  ere  24 
annular  di scherge  regions,  each  'squ' ring  energy  input  of  25*  kJ  at 
550  kv,  m  a  2-mi eroseccnd  pulse.  Tie  energy  storage  module  chosen 
'e'  th  s  system  s  a  smgle-mnxS  pulse- form  ng  network.  To  provae 
s,'f  e  n’'*  e-ergy  n*rg  n  eoch  module  store*  3"0  WJ.  A  prototype 

M*-v  has  been  built  and  tes-ed  at  t^e  Los  Alamos  Scient>f-c 
loboreto-/.  Tn  s  been  used  as  a  test  bed  for  component s . 

t  r  t  !jg*r  '»j,  end  i  n  *t  -  j««n  t«  t  ■  on  .  4  Rofs. 

Primary  Keywords  Ma-x  Gene-ator;  Design  Considerations;  Reliability; 

L • *•  ’est:  Low  Inductance 
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(POWER  CONDITIONING) 

(Pu)se  Forming  Networks) 

NIOH-VOLTAGE  MICROSECOND  pulse-forming  ETWORK 

K.B.  Riepe 

Los  Alamos  National  Labs.  Les  Alamos.  NM  87545 

The  Review  Of  Scientific  Instruments.  Vol.  48.  No.  8.  pp  1028-1030 
(08/1977). 

A  large  CO/sub  2/  leser  being  developed  at  Los  Alamos  Scientific 
Laboratory  for  fusion  research  requires  e  high-voltage,  high-power 
pumping  pulse  of  sevoral  microseconds  duration.  A  pulse  generator  has 
been  developed  which  provides  a  flat-topped  pulse  of  120  AA  at  300  kV 
into  a  matched  impedance  load,  with  a  2 . 5-mi crosocond  pulse  duration. 
The  design  is  based  on  a  combination  of  the  Guillemin  and  Marx 
circuits.  Eight  of  thesa  will  be  used  to  pump  an  eight-beam  lasor 
system.  There  ere  applications  for  this  circuit  in  othor  fields,  such 
as  electron  beams  for  plasma  heating.  Design  techniques  for  the 
pvlse-f orming  network  ere  discussed,  including  physical  layout  end 
triggering  techniques.  9  Rofs. 

Primary  Keywords:  Square  Pulse;  Marx  Generator;  Guillemin  PFN.  Modular 
Construction;  2.5  Microsecond  Pulse  Duration;  120  kA 
Current 
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(PARTICLE  BEAMS.  ELECTRON) 

<  Generat i on) 

ON  THE  FORMATION  OF  PRECISION  BEAMS  IN  MULTISFCTION  LINEAR  ELECTRON 
ACCELERATORS 

W.I.  Artemov.  I. A.  Grishayev,  I.N.  Gugel 1 .  G.K.  Dem'yenenko.  m. 
Dovbnya.  Y.V.  Kormyenko,  HI.  Mocheshn  i  kov .  FA.  Peyav  end  V.V. 
Petrenko 

FTD  Ptport  No.  FTD-ID(RS)T-1919-77  <11/1977) 

Trans.  From:  Qrdena  Lonine  Akedemi ya  Nouk  USSR  Ordena  Linina 

Fitiko-Tokhnicheskiy  Institut.  Khfti  71-31.  Khar'hov. 
1-30  (1971) 

Availability:  AD  A045859 

NTIS 

The  authors  describe  e  method  of  obtaining  precision  beams  from  a 
linear  electron  accelerator  based  on  the  use  of  coarnun i cat < on  of 
rad'al  and  phose  motion.  The  effect  of  high-frequency  and  current 
instabilities  on  the  oaremeters  of  the  beam  are  i nvest • gated .  A 
procedure  for  measurement  of  the  emittence  of  the  beam  at  the  output 
of  the  accelerator  is  presented.  Measurements  of  beam  emnitance  ore 
shp-n  to  2  GeV.  Experimental  results  or#  compared  with  theoretical 
calculations  of  tho  boom  aerometers.  13  Refs. 

Primary  Keyword*:  E-benm;  Linear  Accelerator;  Precision  Beam; 

Instabilities;  Emittence  Measurement ;  Experiment; 
Theory 
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(BREAKDOWN  STUDIES) 

(Reviews) 

OPTICAL  DISCHARGES 

Tu.  P.  Reiser 

Institute  For  Problems  In  Mechanics.  Moscow.  USSR 

Journal  De  Physique*  Vol.  7,  No.  40  pp.  141-147  (07/1979). 

The  author  discusses  the  mechanisms  involved  in  discharges 
initiated  by  leser  radiation.  A  comparison  of  optical  discharges  with 
discharges  of  other  types  is  made.  The  maintenance  of  equilibrium  and 
non-equi 1 i br i um  plasma  is  discussed  as  is  optical  discharge 
propagation  15  Re**. 

Primary  Keywords-  Oetical  Discharge,  Threshold  Field;  Non-equi 1 i br i um 

P 1 a  sma 
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(ENERGY  STORAGE.  INDUCTIVE) 
( Sy  stem* ) 


PULSED  SUPERCONDUCTING  INDUCTIVE  STORAGE  SYSTEM 
O.K.  Mawardi  and  H,K.  Chung 

Cane  Western  Rese-ve  University,  Cleveland,  OH  44106 

1974  .EfE  Pulsed  Power  Conference  Proceedings,  Pepor  IID-5  (11/1976) 

A  nnvel  Pulsed  inductive  storage  system  is  described.  This  system 
is  the  el  ec  t  ronrpnet  i  c  du.nl  of  the  Marks  generator  used  extensively 
m  high  volt  ago  research.  In  our  scheme  e  number  of  superconducting 
inductors  ere  energized  in  senes  and  subsequently  discharged  in 
parallel.  The  adventage  of  our  sch*mo  , 5  that  it  spreads  the  energy 
stored  over  seve-al  inductors,  reducing  th*  current  rating  of  th# 
switches  needed  *o  provide  th#  ser i es-peral 1  el  i nterccnnect i on . 
Furthermore,  it  improves  appreciably  the  efficiency  of  energy 
transfer  from  the  storage  inductors  to  the  load  as  compared  to  th# 
efficiency  of  an  inductive  system  using  on#  storage  inductor  only. 

The  feasibility  of  this  inductive  system  is  demonstrated  on  a  system 
corseting  of  three  storage  inductors.  The  inductors  are  energized  by 
means  of  flux  pumo  of  the  Wipf  design  end  the  switches  used  <*r# 
superconducting  M-switches  (US  patent  3.384,76?)  with  a  very  fast 
response  tire.  7  Rc*s. 

Primary  Keywords:  X^AM:  Series  Charge;  Parallel  Discharge;  High 

Efficiency;  Flux  Pump;  M-switeh;  Induct've  Load 
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(FsERGY  STORAGE,  MECHANICAL) 

(Rotating  M,»ch;r#s) 

«*A».*ME*ER  ESTIMATION  FOR  GENFRATOR  SIMULATION  STUDIES 
R . ° .  Webb  Ck\  Br  ce  (1),  O.T.  Tan  (?)  end  C.C.  Lee  (2) 

(1)  Georgia  Institute  of  Technology,  Atlanta,  C-A  30332 

’  2  5  I'j,  Beton  »5u;ri  la  778D3 

ACAPi.  Per  ir*  wc .  kf  AnL-TR-77-t9  (11/1977). 

Aua i lab’ . i ty :  AD  A"57006 
N*  IS 

Th’S  ref?,-*  presents  a  detailed  study  of  altenetor  parameter 
#st‘»arim  pr  reett*  e* .  includ*ng  corr>-<  r  i  son  of  thco-eticei  results  to 
test  data  and  *o  simulation  results.  34  Refs. 

Pr'mcry  Keywords  Oe-erator  Modeling;  Sensitivity  Analysis;  Parameter 
leant i f < cat i on :  S:mulrtion 
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(PULSE  GENERATORS:  ENERGY  STORAGE,  CAPACITIVE) 

(lC.  1C  Generator*) 

15-KJ  LC  GENERATOR:  LOU  INDUCTANCE  DEVICE  FOR  A  100-GU  PULSED  ELECTRON 
ACCELERATOR 

N.U  Harris  (1)  and  H.I.  Milde  (2) 

(1)  Naval  Research  Lab,  Washington,  DC  20375 
(?)  Ion  Physics  Corp,  Burlington,  MA  01803 

Journal  Of  Vacuum  Scienco  Technology.  Vol.  12,  No.  4,  pp  1188  1190 

(12/1975). 

In  this  raper  the  author  describes  en  l-C  generator  us«d  to  charge 
a  pulse  form*  ng  line  in  an  e~beam  generator  .  The  l-C  generator  is 
both  mor*  efficient  end  allows  shorter  pulses  than  a  Ma-x  driven 
system  T h i s  is  due  to  the  fact  that  the  intermediate  store  is 
eliminated.  Switching  inductance  and  rise  time  are  considared.  3 
Refs 

Primary  Keywords:  L-C  Generator;  Water  Line  Pulse  Charging;  Pulse 
Formi ng  l i n« 

Secondary  Keywords:  E-beam  Generation 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

PROGRAM  FOR  THE  DEVELOPMENT  OF  A  SUPERCONDUCTING  GENERATOR 

j . I .  McCabr i a 

West i nghouse  Electric  Corp.  Lime.  OH  45802 

AF »P l  Report  N0 .  A F AP l - T R- 7 4- 20 1 2  (02/1479). 

Availability  AD  A072093 
NTIS 

This  report  summarizes  work  completed  in  Phase  II  end  Phase  Ill  ©f 
e  p-ogrem  for  the  development  of  e  suprrconduct i ng  generator.  A  5  MW, 
400  Hz,  12000  rp-  generator  was  designed  end  built  during  Phase  II. 
The  o»l  cooled  stator  contained  a  3-phase,  wye  connected,  5  kV, 
flooded  winding  within  a  laminated  iron  shield.  The  rotor  contained  a 
winding  of  0  094  cm  x  0.14  cm  wire  with  438  36  micron  filaments  of 
Nb-Ti  superconduct i ng  alloy.  A  rotating  dewar  with  a  cold 
electro- therme 1  shield  was  used.  The  Phese  III  work  consisted  of  a 
warm  snn-up  of  t h#  generator  to  design  speed  followed  by  cool-downs 
of  th#  rotor.  A  superconducting  state  we*  not  obtained  in  a  generator 
con  * i guret ' on  due  to  high  pressure  in  the  vacuum  spec#  which  resulted 
in  excessive  gos  conduction  into  th#  field  winding  compartment .  A 
ennt  i  r  i>ous  pu-ip-doun  system  was  incorporated  into  the  test  set-up  but 
the  helium  leakage  rate  exceeded  th#  capability  of  this  system. 
Furtnnr  work  is  required  to  correct  this  problem.  23  Refs. 

Primary  Keywords  Super conduc t o r * ;  Cryogenics;  Helium;  Light  Weight; 

High  Power 

Secondary  Keywords  Generators 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on ) 

HARP.  A  SHORT  PULSE.  HIGH  CURRENT  ELECTRON  BEAM  ACCELERATOR 

K . R  Prestwi ch 

Sandia  Lobs.  Albuquerque,  NM  87115 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-22,  No.  3,  pp  975-978 
<  06/1975  ) 

A  3  MV ,  800  kA,  ?4  ns  electron  beam  accelerator  is  described  and 
the  results  of  initial  switching  experiments  ore  discussed.  The 
generator  i,i  1 1  provide  e  source  for  studying  the  physics  of  processes 
leeJ-ng  to  electron  beem  driven,  inertielly  confined  fusion.  The 
major  components  of  the  accelerator  ere  two  diodes  with  a  common 
annde.  twelve  o i 1 -di el ec t r i c  Biumleins  with  low  jitter  (<2  ns) 
mu ! t i ch«r nel  switches,  three  i n t #r m*d i a t*  storage  capecitors,  e 
tr-gger  puls*  generator  and  two  M«rx  generators.  6  Refs. 

Primary  Kaywo-ri*  Field  Emission  Diode.  Oil  Blumlem  Line;  Oil  Rail 
Geo ,  Multi  channel  Scar).  Gap 
1975  IEEE.  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS i  PARTICLE  SEAMS.  ION) 

(Systems:  Generation) 

MAGNETICALLY  INSULATED  LINAC  DRIVEN  BY  A  MULTISTAGE  MARX  GENERATOR 

F.  IJinterberg 

University  of  Nevada  System.  Reno,  NV  89507 

Zertschrift  fur  Physik  A.  Vol .  280.  No  A,  pp  559-362  <#1/1977). 

A  method  of  accelerating  intense  ion  b»«»i  so  that  tho  ions  have 
an  energy  of  about  5  GaV  using  a  Multistage  Marx  generator  to  drive  a 
magnetically  insulated  linear  accelerator  is  presented.  This  proposed 
schema  allows  the  accelerator  to  be  much  shorter  than  conventional 
setups  using  microwave  driven  ltnacs.  With  proper  seeling  of  the 
original  plan,  beam  powers  up  to  SCO  TU  should  be  attainable-  11 
Refs. 

Primary  Keywords:  Marx  Generator;  Magnetic  Insulation;  Heavy  Ion  Beam. 

Multi-GeV  Energy;  Very  High  Current 

Secondary  Keywords:  E-beam  Fys- on 
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t  *’LtSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

("ari;  Msr x  Generator;,  i 

CV£F  VO. T  AGE  AND  BREAKDOWN  PATTERNS  0*  EAST  MARX  GENERATORS 
R.W.  Morrison  and  AM.  Smith 
Carleton  University.  Ottawa.  Ontario*  Canada 

IEEE  Transactions  On  Nuclear  Science*  Vol.  N5-19,  No.  A.  pp  20-31 
(C8/19T2). 

Soon k  gap  overvoltages  of  fest  Marx  generators  in  the  100-350  kV 
ran  go  were  studied  as  a  function  of  stray  and  interstage  capacitance 
for  several  circuit  designs.  Overvoltage  measurements  were  marie  at 
low  voltages  by  simulating  tho  spark  with  r  si  1 1 Con-contrcl led 
rpctifie-.  Sreakdoi.n  times  wer#  measured  to  nanoseconds  by  viewing 
the  light  flash  from  the  sparks  with  a  fast  photomultiplier.  The 
irflusnca  c*  the  ultraviolet  irradiation  on  breakdown  time  was 
studied  by  nasKing  the  first  geo.  Practical  conclusions  for  Marx 
generator  design  are  presented.  10  Pe*s 
Primary  Keywords  Me>-x  Ejection  Tima;  Cod  Overvoltage.  Stray 

Capacitance;  Interstage  Capacitance.  Thyristor 
S'mjia+*on;  Anolvs  s 
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( SWITCHES ,  CLOSING) 

( Igni trons) 

REVERSE  CURRENT  AND  ARC-BACK  IN  A  SINGLE-GAP  MERCURY-ARC  VALVE 

C . E .  Ferncndo 

Central  Electricity  Genereting  Board,  London.  UK 

Proceedings  Of  The  IEEE.  Vol.  59,  No.  A.  pp  53A-538  (OA/1971). 

Arc-backs  produced  by  continuously  raising  the  stress  on  a 
nigh-voltage  single-gap  single-anode  mercury-erc  valve  are  preceded 
by  e  change  in  reverse  current  before  failure  occurs.  On  the  cycle  at 
which  arc-back  occurs  the  reverse  current  rises  rapidly  to  about  10  A 
at  peek  reverse  voltage  <1A0  kV  maximum).  Subsequently,  the  reverse 
current  decreases  end  then  rises  again  steadily  for  several  hundred 
microseconds.  Failure  occurs  during  this  second  rise  of  current . 

These  changes  in  reverse  current  prior  to  arc-beck  ere  reproduc > bl e . 
The  peak  reverse  voltage  reached  on  the  cycle  at  which  arc-back  sats 
in  is  also  reproducible  (to  ♦or-  10  percent).  This  type  of  arc-back 
is  interpreted  as  a  sequential  procass  that  is  initiated  by  ignition, 
at  peak  voltage,  of  e  stable  high-voltage  discharge  in  the  valve.  The 
subsequent  rise  of  reverse  current  which  leads  to  failure  is 
attributed  to  a  rise  in  gas  pressure  within  the  valve  due  to  ion 
bombardment  fro*  the  high-voltage  discharge.  The  measured  delay  of  60 
microns  fro*  the  point  or  rapid  rise  in  reverse  current  to  the  start 
of  the  final  growth  of  current  suggests  that  mercury  vapor  is  evolved 
from  the  negatively  biased  main  enoda  to  cause  e  rise  *n  ges 
pressure.  Detection  of  precursor  currants  might  allow  suspect  valves 
to  be  blocked  in  tine  to  prevent  the  occurrence  of  a  full  arc-back 
23  Refs 

Primary  Keywords:  Arc-beck  Mechanism:  Power  Frequency;  Device  Failure 
Modes 

COPYRIGHT:  1971  IEEE,  REPRINTED  WITH  PERMISSION 


605 

(PARTICLE  BEAMS.  ELECTRON;  PULSE  GENERATORS) 

(Generation;  Marx) 

A  NEW  METHOD  OF  EXCITING  UNIFORM  DISCHARGES  FOF  HIGH  PRESSURE  LASERS 
R.W.  Morrison  and  C.  Swo i 1 

Cerleton  University.  Ottawa,  Ontario.  Canada 

Physics  Letters.  Vol.  AC*.  No.  5,  pp  375-377  (08/1972), 

A  Marx  generator  producing  500  kV  pulses  lesting  20  ns  is  used  to 
creete  e  uniform  discharge  by  field  emission  from  a  stainless  steel 
wire  cathode  in  e  TEA  carbon  d'0'<>de  laser .  Variations  in  peak  rower 
delay  time,  and  pulse  width  with  nominal  Morx  voltage  are  given  5 
Refs. 

Primary  Keywords-  Field  Emission  large  Area  Diode.  Marx  Generator; 

Townsend  Avalanche:  Space  Charge  Limited 
Secondary  Keywords:  Gas  laser  Pumping 
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( PUL5E  GENERATORS;  SWITCHES.  CLOSING) 

(Systems;  Gas  Gaps.  Electrical) 

A  SIMPLE  SYSTEM  PRODUCING  A  A50  KV  PULSE  WITH  1  NS  RISE  TiME 
K .  Eggert 

Phys  •  ka)  i  sches  Institut.  Techmsche  Moehschule  Aachen.  Aachen  .  FRO 
Nuclear  Instruments  And  Methods.  Vol  106.  No.  3.  pp  509-512  (03/1973). 

A  Simple  pulse  shaping  network  is  described.  It  consists  of  a 
cepncitor  connected  in  series  with  e  srarkgep.  A  Mar*  generator  feeds 
the  system.  Calculations  of  the  eauivalart  circuit  reproduce  the 
behaviour  of  the  pulseformer.  which  generates  a  Pulse  of  A50  kv  with 
l  ns  rise  time  end  7  ns  FWMfi  on  a  load  of  80-ohm  With  such  a  system 
streamer  chambers  can  be  driven  qu<te  eonven i an t t y .  I  Rrfs 
Prima-y  Keywords:  Marx  Generator;  Peskirg  &,m;  Intermediate  Storage 
Capacitor:  t  si  Reduction 
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(PULSE  GENERATORS:  ENERGY  STORAGE.  CAPACITivF) 

(Marx;  Morx  Generators) 

COMPACT.  ULTRA-HIGH  DENSITY  MARX  GENERATOR 
D  M  Strickland  end  u  L.  Heatherly 
ArJL .  K i rt lend  AF8 ,  NM  87117 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  113-120  (09/1973). 

This  reoort  presents  the  results  of  an  Air  Force  Weapons 
Laboratory  program  to  develop  a  compact,  high-density  energy  storage 
system  to  satisfy  various  el cc t romegnet ' e  pulse  simulation 
r#ouir»»»iti.  Such  requirements  rang#  from  small.  1-MV  ground-based 
simulators  to  elevated  or  a  * r - suppor tod  simulators  producing  tens  of 
megavolts  Bated  on  studies  performed  during  the  High  Altitude 
Simulation  program  end  reported  in  the  EMP-MA?  r*p0-t  series,  it  was 
concluded  that  the  most  versa*-!#  and  pr0*,sing  p.dse  genera*., r 
*/st*r  for  ma  *  t  h  i  ng  this  broad  range  of  would  ..*  i  |  ir»  a 

Marx  g  v*  Oratnr  ard  d  *  1  r  ►,  .  »  #d  >  n«*  f  »•  w  '  -  'Mj  ♦  f  r  r  '  r 

Pri-aryPeyw?rds  P*'«  Cr'ip- utar  ,  Dt*"'  Pe.--»  i  n  t  «... :  -  *  < 
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HIGH- V0LTAGE  TECHNOLOGY  FOR  THE  IASL  IMPLOSION-HEATING  EXPERIMENT 
J.E.  Hcmmel.  I.  Heims.  J.  Marshall  end  A.R.  Sherwood 
Los  Alamos  Notional  Labs.  Los  Alamos.  NM  87545 
No.  CCNF- 7 3 1 i 14- 38 .  4p  (01/1973). 

Availability:  l A -UR- 7 3- 1 7 53 

HUS 

For  abstract,  saa  HSA  29  06.  number  14440. 

Primary  Keywords:  Pulse  Generator s_Specf fi cat i ons;  Toroidal  Theta 

(•inch  Dav  i  ces_Plasma  Meeting;  Electronic  Equipment; 
Imp l os i ons 

Secondary  Keywords:  AEC 
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(SWITCHES,  CLOSING) 

(Css  Cars.  Dpt i cal) 

fRLClSE  LASER  INITIATED  CLOSURE  0*  MUL T IMEGAVOLT  SPARK  CAPS 

u.J.  Mor  a-tv  ( 1 > .  H  I  Mi  Ido  (1).  J.R  Bettis  (?)  end  A . H  Guenther  (2) 

(1)  Inn  PSys.cs  Corp,  Burlington,  MA  01871 

(2)  A(iU.  Y i rt land  AFB .  NM  8)117 

The  R > ■  v i t**i  Of  Scientific  Instruments.  Vol.  4?,  No.  12.  pp  176T-I776 
( I ?/ 1 9  ’  l  J 

Single  and  do jh 1 e* chpnne 1  laser  triggered  switches  in  high 
prer.su«e  gas  rove  been  designed  and  operated  in  the  vcltage  range 
fr-»m  i  to  more  than  3  My.  J’tter  times  of  <1  to  5  nsec  were  observed 
. n  most  cases  Gas  pressures  e*  10.5  and  21  kg/sq  cm.  were  useo.  Th# 
gases  iit'f  either  ICO*;  nitrogen  or  var*ous  mixtures  of  N/sub  2/. 

Sf/scb  6/.  and  Ar.  Significant  accomplishments  were  (1)  the 
simjltaneou*  firing  of  four  stages  of  o  Marx  generator  by  an 
cptic'iliy  divided  laser  beam,  (?)  up  to  40);  reduction  in  the  rise 
time  observed  in  tn-o  output  pulse  from  a  mul  t  i  megevol  t  DC  generator 
when  switched  into  a  load  through  two  simultaneously  laser  triggered 
channels,  and  (3‘  the  design  operation  of  o  laser  triggered.  DC 
charged  switch  at  mo-»  than  3  MV  23  Refs. 

Primary  Keywords:  laser-f r i ggerod  Spark  Gap;  Single  Spark  Channel; 

Double  Spark  Channel,  Ruby  Laser;  Various  Gases: 

High  Pressure;  Marx  Generator 
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(’ARTICLE  BEAMS,  ELECTRON;  PARTICLE  BEAMS .  ELECTRON) 

(Generation;  Transport) 

PRODUCTION  AND  DYNAMICS  OF  HIGH  INTENSITY  ELECTRON  BEAMS 
G.  Breutti  (!>,  I.  Boscojo  (2).  R.  Coisson  (2).  M.  Lao  (2)*  A.  Luches 
(2)  end  A.  Tepore  (?) 

(1)  Universite  Di  Bar'.  Bari,  Italy 
<2>  Universite  Di  Lecce,  Lecce.  Italy 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-20.  No.  3.  pp  286-288 
<  66/1973) . 

High  intensity  electron  beam  experiments  are  in  progress  at 
electron  energies  varying  from  100  keV  to  2  MeV .  The  low  energy 
mrchmes  are  Marx  generators,  while  the  high  energy  one  is  an 
ele:tron  beam  transformer  accelerator,  home  mado  with  some  original 
technical  solutions  Its  electron  energy  is  2  MeV.  current  >10  kA. 
rulso  length  20  ns  at  a  repetition  rate  of  10  pps.  The  purpose  is 
inject • cn  .n  the  ANEL-tyee  electron  ring  accelerator s.  beam  dynamics 
end  olas-ia-beam  interaction  investigations.  Several  models  of  field 
em:ss<on  d-edes  have  been  investigated  by  various  diagnostic  methods 
and  term  pictures  on  venous  materials  have  been  taken.  3  Refs. 
Primary  KyywO'Os  ANU  .  field  Emission  Dicde;  Magnetic  Field;  Bunching 
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(Pulse  generators) 

( Me- >  ) 

PULSE  GENERATORS  AND  MODULATORS  FOR  LASER  APPLICATIONS 

l  N.  Metlusky,  E.L  Roy.  W  N.  Gurley.  CM.  Bowden,  A.H.  Werkheiser  end 
f.  Cason 

Army  Missile  Command  Radstone  Arsenal,  Al  35809 

IETC  1 9  t  3  Fleventh  Modulator  Syporu*  pp.  121-128  (09/1973). 

A  1-  g*-  voltage  Pulse  generator  has  been  constructed  for  laboratory 
use  -n  pout'ing  e  nigh  average  power  pulse  laser.  The  pulse  generator 
he**  thr»»  5PC  kVA  ro„*r  t  r«nsf  ormer  s .  a  3-phase  rectifier  end  four 
moc’'«n  i  cal  I  *'  syr.chron  ,-ed  5-stage  Morx  generators.  At  70  kV  charge 
vcltage  )3S9  J  o'-#  stored  Instabi  1  i  1 1  as  in  the  laser  load  ar# 
observed  at  err »  n * • m< t el y  70  kV  charge  Very  satisfactory  4  second 
operation:,  of  ‘.he  pulse  gererptcr  have  been  achieved  ot  a  PRF  of  5B 
pps  which  o o' responds  to  an  average  output  power  of  280  kW  at  300  kV 
peak  0  Ref s .  . 

Prima-y  Keywords  M*rx  Generator;  High  Rep-rate;  Design 

Considerations;  Mechanical  Synchron i zed;  Variable 
Pulse  Wi dth 

S«  confer v  Keywo-ds  Laser  load 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Charging  Circuits) 

STREAMER  CHAMBER  CHARGING  REGULATOR  SYSTEM 

R  E  fun  end  J.W  Dawson 

Argr.nne  Notional  Len,  A-gcnne.  II 

Nuclear  Instruments  And  Methods.  Vol.  100.  Ho  2,  pp  329-331  <04/1972). 
|n  a  s*  r  earner  chamber  system  being  built  at  Argonne  National 
Laboratory,  tn#  specifications  for  pulse  repeatability  impose 
s*  r  t ngen t  r eq<<  <  r eme -> t s  on  the  Marx  generator  charging  electronics.  A 
cno-gmg  regulator  using  type  284  tetrode  modulator  tubes  was 
developed  to  provide  the  required  stability.  The  system  philosophy, 
riesion  r  eq., ,  rement  ,  and  Circuit  conf  i  guret  i  on  ere  discussed.  2  Refs. 

Primary  Keywords  Marx  Generator;  Blumlein  Line;  0.1  Percent 
Repeatability;  Series  Regulator 
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PuiSE  GENERATORS) 

(  M«»  r  x  ) 

THE  GENERATION  D»  IIGHTNING  AND  SWITCHING  IMPULSE  VOLTAGES  IN  THE  UHV 
REGION  WITH  AN  IMPROVED  MARX  CIRCUIT 
A.  Rodmwalri  end  K  Fesar 
Hae**!,'  Ltd.  Base).  Switzerland 

IEEF  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PA5-93.  No.  1. 

pp  M<,-4ro  (or/iR^k) 

This  paper  concerns  the  t r i gger  performance  of  Marx  circuits  end 
shows  the  K'.sr-t  i»l  features  o'  an  improved  circuit.  It  is  studied 
how  the  *  n  *  r  g  due  t  on  of  parallel  spark  gaps  PF  and  firing  capacitors 
C/s«ib  */  in  a  multi-stage  <mou,se  generator  can  improve  the  trigger 
performance  Other  advantages  of  the  new  circuit  will  also  be 
discussed  15  Refs 

P r i m . i r v  Keywords'  Marx  Generator,  Trigger  Performance:  Design 

C onsi Herat • pns .  Principles  Of  Operation; 

Sr her  9- sphere  Gap.  Improved  Circuit;  Parallel  Spark 
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(PARTICLE  BEAUS. 
( Generet  *  ©n ) 


ELECTRON) 

THE  HYDRA  ELECTRON  BEAM  GENERATOR 


T  .  H  .  Mart  i  n 

Sandie  labs.  Albuquerque.  NM  87115 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-20.  Mo.  3.  pp  289-243 
t 06/1475) . 

Tha  Hydra  electron  bean  generator  was  designed  to  simultaneously 
produca  two  1  MV.  0.5  MA,  80  nanosacond  alactron  beams  that  could  be 
combined  to  form  a  single  bean.  Tha  machine-  undergoing  final 
developmental  tasts.  has  ganaratad  a  0.5  MA .  1  MV  peak  electron  baam 
from  each  line-  This  accelerator  consists  of  a  low- i nductence  Marx 
generator,  two  wntar-ni elactr i c  pul aof or*' ng  (PE)  and 
i mpadanca-transf orrni ng  transmission  lines  and  two  1 ow- i nductanco . 
high-currant  diodes.  A  description  of  thu  generator  is  presented 
along  Mith  developmental  studies  and  initial  testing  data.  Tha  Hydra 
machine  is  based  on  accelerator  principles  described  in  the 
iitaretwrn.  The  Mer*  generator  is  submerged  in  transformer  ©>1  and 
separated  fro*"  the  transmission  line  water  by  a  lucite  interface.  The 
Marx  charges  each  coaxial  PF  transmission  line  which  is  insulated  by 
deiomzed  w.-iter  to  5  MV  in  0-4  microseconds.  At  peak  voltage  a  3  MV 
SF/sub  6/  spark  gap  electrically  connects  the  4  ohn  PF  line  to  tha 
impjdanca  transforming  (4  ohm  to  2  ohm)  transmission  lino.  Tha  pulso 
is  transmitted  through  this  line  to  the  single  rad  el  insulator 
diode  A  30  kilojoule.  100  nanosecond  duration  electron  beam  is 
f ormpd  by  a  cold  cathoda  in  each  diode.  12  Rafs. 

Primary  Keywords  Msrx  Generator:  Pulse  Forming  Line;  Imeedence 

Matching;  field  Emission  Diode;  Design  Considerations 
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(SWITCHES.  CLOSING) 

(Solid  Dielectric.  Optical) 

LASER -TRIGGERED  SOLID  DIELECTRIC  SWITCHING 
M.  Ury,  D.  Morse  and  M.  Friedman 
Cornell  University.  Ithica.  NY  14850 

IEEE  Transactions  On  Nuclear  Science  Vol .  N$-18.  pp  314-321  (01/1971). 

A  O-switched  rgbv  laser  was  used  to  initiote  breakdown  in  solid 
dielectric  switches  with  a  jitter  o'  less  than  3  ns.  Polycarbonate  in 
thichnos?  from  40  to  60  mils  withstood  applied  voltage  pulses  (less 
than  1  m-crosecond  du-ation)  of  up  to  400  kV.  Laser  pulse  energy  of 
less  than  1  joule  was  sufficient  to  initiate  breakdown  in  the  solid 
dielectric.  A  focusing  lens  end  the  switch  container  were  immersed  in 
a  grad  ng  solution  ef  copper  sulfate  and  watar.  Command  triggering 
down  to  50":  of  the  dielectric’s  self  breakdown  voltage  was 
demonstrated.  A  test  system  employing  e  miniature  Marx  generator,  end 
a  high  energy  system  switching  150  k A  at  400  kV  to  form  precisely 
time  relativistic  electron  beams,  ere  described.  5  Refs. 

Primary  Keywords:  Ruby  Laser;  Polycarbonate  Dielectric;  low  Energy 
Laser;  Wide  Voltage  Range’.  Sphere-plane  Gap 
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(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

OBSERVATION  OF  HIGHLY  IONISED  SPECIES  IN  PLASMA  PRODUCED  BY  PICOSECOND 
LASER  PULSES 

R.J.  Dewhurst.  C.J.  Pert  end  5. A  Remsden 

University  of  Mull,  Mull,  UK 

Optics  Communi cations.  Vol.  ♦,  No.  3,  PP  287-2*0  (11/1*73). 

Results  are  presented  of  an  experiment  to  reesure  the  breakdown  of 
a  solid  target  by  laser  radiation  in  a  vacuum.  The  laser  used  was  a 
mode-locked  Nd:glass  ring  laser.  This  laser  was  used  to  irradiate 
PTFE.  carbon,  end  aluminum  targets.  Spectre  were  taken  using  a  norma.’ 
incidence  spectrometer  having  e  resolution  of  about  0.5  angstroms. 
Plots  ere  shown  of  PTFE  end  aluminum  spectro.  11  Refs. 

Primary  Keywords:  Nd-gless  Laser;  PTFE  Target;  Aluminum  Target;  Normal 
Inccdence  Spectrometer 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generation) 

NEREUS.  A  250  KV.  80  KA  ELECTRON  BEAM  GENERATOR 

K.R.  Prestwieh 

Sandie  labs,  Albuquerque,  NM  87115 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-18.  No.  3.  pp  493-495 
(03/1971 > . 

A  250  -  400  kV,  80  kA,  30  ns  electron  beam  generator  has  been 
developed.  The  machine  consists  of  a  600  kV  Marx  generator,  a  water- 
dielectric  transmission  line,  e  diode,  end  e  beam  drift  chamber .  It 
was  necessary  to  mir-mixe  prepulse  for  stable  diode  operation. 
Several  cathodes  were  tested  during  development  end  results  are 
reported.  Diodes  with  26  end  8  nH  inductance  ere  described.  4  Refs. 

Prime-y  Keywords:  Field  Emission  Diode;  Drift  Tube;  Marx  Generator; 

Water-di el  act r i c  Transmission  Line;  Several  Cathode 
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(PARTICLE  BEAMS,  ELECTRON) 

( Genera t i on ) 

A  STUDY  OF  THE  DDUBL E-F0CUSING  DIODE 

K  .  Takagi 

Nagoya  University.  Nagoya,  Japan 

Japanese  Journal  Of  Applied  Physics.  Vol.  18,  No.  12,  pp  2255-2262 
( 12/1979) . 

Double-focusmg  diode  characteristic*  ere  investigated  with 
special  emphasis  Placed  or>  impedance  and  anode  Plasma  density.  A 
co-axial  Marx  generator  was  used  to  supply  e  rectangular  pulse  across 
a  constant  load,  'wo  different  types  o*  anodes  were  used  on  tha 
double- focusi ng  diodes.  One  was  e  mesh  anode  with  75X  transparency 
end  the  other  was  e  range-thick  carbon  plate  with  e  6  rn  hole  in  its 
center.  The  double-focusing  diodes  were  found  to  have  e  reduced 
i-ipodance  and  a  d#n3er  anode  plasma  than  single  diodes.  17  Refs. 

Primary  Keywords-  Doub  1  a- focusi  ng  Diode;  Co-omol  Marx  Generator; 

Impedance  Reduction.  Very  Low  Impedance;  Electron 
Ref le>.  mg 
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(PULSE  GENERATORS) 

( Systems) 

DISTRIBUTED  PARAMETER  MODEL  OF  THE  TRESTLE  PULSER 
T.H.  Lehman,  R.L.  Hutchins  and  R.  Fisher 
BDM  Coro,  Albuquerque,  NM  87106 

2nd  IEEE  Internet ■ onal  Pglsed  Power  Conference  Proceedings.  PP  425-428 
<  06/1979)  . 

A  distributed  parameter  circuit  analog  model  was  developed  to 
evaluate  design  improvements  for  the  TRESTLE  pulsar.  The  approach  for 
specifying  the  model  network  and  estimating  model  parameters  is 
given.  Model  results  |p*  shown  to  compere  favorably  to  available 
measurements.  The  model's  flexibility  end  economy  allowed  ready 
evaluation  of  potential  modifications.  3  Refs. 

Primary  Keywords:  M.irx  Gensretor;  Peaking  Capacitor;  Analysis; 

Modal  1 i ng 

Secondary  Keywords:  CMP  Generation 
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(PULSE  GENERATORS;  ENERGY  STORAGE,  CAPACITIVE) 

(Ma-x;  Marx  Gena-ators) 

LOU- IMPEDANCE .  COAXIAL-TYPE  MARX  GENERATOR  WITH  A  QUASI -RECTANGULAR 
OUTPUT  WAVEFORM 

M.  Obara,  Y.  Sakato.  C.H.  Lae.  T,  Mashimoto  end  T.  Fuji  ok* 

Keio  University,  Xohoku~ku.  Yokohama- shi ,  Japan 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings.  PP  165-171 
(06/1979). 

Theoretical  analysis  of  a  low- impedance .  coaxial  type  Marx 
generator,  in  terms  of  the  equivalent  electrical  circuit,  ean  offer 
the  most  appropriate  parameters  for  the  design  of  e  Marx  generator  to 
produce  a  ques i -  rectangular  output  waveform.  The  results  of  this 
theoretical  analysis  can  ba  axtonsivaly  applied  to  tha  design  of 
various  types  of  coaxial  Morx  generator.  Based  upon  thaoretical 
analysis,  three  Marx  generators  of  0.6MV,  1.0MV,  end  2.6MV  have  been 
developed  for  the  e-beem  initiation  of  an  HF  chemical  laser.  The 
results  of  the  analysis  were  ir.  good  agreement  with  the  experimental 
results.  They  hove  a  completely  coaxial  conf i gurat i on .  One  advantage 
of  these  machines  is  that  t'ay  can  diractly  drive  a  low- i mpedanee 
alectron-beam  diode,  without  a  low- i mpedanee  PFM,  for  the  efficient 
production  of  an  intense  relativistic  electron  beam.  They  ere  also 
remarkably  compact.  16  Refs. 

Primary  Keywords:  Coaxial  Marx  Generator;  Low- i mpedanee; 

Quasi -rectangular  Output;  Thaory;  Experiment 
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(PULSE  GENERATORS) 

(Systems) 

THE  DESIGN  APPROACH  TO  A  HIGH-VOLTAGE  BURST  GENERATOR 
D.  Cumm'ngs  and  H.G.  Kammon  III 
Physic  Internet i onal  Co.  Son  Leandro,  CA  94577 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  PP  172*178 
( 06/1979) . 

An  increasing  number  of  experimental  programs  cell  for  e  sequence 
of  several  closely  spaced,  high-voltage  pulses.  This  paper  presents 
the  various  design  considerations  for  such  •  system.  These  include 
the  kind  of  pulse  generator,  series  or  parallel  configuration,  kinds 
of  lines,  aspect  ratio,  choices  of  dielectric,  switch  type, 
triggering  cor si  derations,  Marx  Generator  design  end  isolation,  feed 
problems,  pulse  formation,  and  waveform  degradation  with  increasing 
stages  The  design  procedure  is  illustrated  by  the  M-2  pulsar  built 
for  the  PHERMEX  Facility  at  the  Los  Alamos  Scientific  Laboratory. 
This  system  produce*  a  train  of  up  to  three  40  ns  pulses,  variable 
from  600  kV  to  1.4  MV  with  pulse  separations  of  100  ns  to  1  ms. 
Results  ere  given  end  waveforms  presented.  0  Refs. 

Primary  Keywords:  Burst  Mode;  Design  Cons» derat i on* ;  PHERMEX; 

Experiment;  Marx  Generator;  Pulse  Line 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Marx;  Marx  Generators) 

DEVELOPMENT  OF  AN  18-ME0AV0LT  MARX  GENERATOR 
K.R.  Prestwieh  end  DL.  Johnson 
Sandie  Labs.  Albuquerque,  NM  87115 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-16,  No.  3,  pp  64-69 
(06/l«69)  . 

An  18-megevolt,  1  megajoule  Marx  generator  has  baan  constructed 
and  tested  to  11  MV  as  the  primary  energy  store  of  the  Hermes  II 
flesh  x-ray  machine.  A  geometrical  errengtment  for  the  eePecitors 
that  takes  advantage  of  the  stray  capacitias  to  provide  a  wide 
triggering  range  end  fast  Marx  erection  t’me  was  davaloped  from  modal 
and  circuit  studies.  The  design  parameters  of  the  Marx  war#  checked 
by  constructing  and  tasting  a  4  MV.  109  kJ  generator  using  components 
proposed  for  the  18  MV  system.  Spark  gees  were  developed  specifically 
for  the  generator  end  have  operated  successfully  for  over  50,000  gap 
firings  6  Rafs 

Primary  Keywords-  1  MJ  Energy;  Hermes  II;  St*ey  Caprc i tance;  Reliable 
Triggering,  Fast  Rise  Time;  Good  Reliability 
COPYRIGHT.  144*  IEEE.  REPRINTED  WITH  PERMISSION 


641 

(PULSE  GENERATORS) 
(Stacked  l i nc> 


A  COMPACT  POWERFUL-PULSE  GENERATOR 
Y  Carmel.  S.  Eylon  and  E.  Shohet 

Government  Of  Israel  Scientific  Department.  Tel-Aviv.  Israel 
Journal  Of  Physics  E;  Scientific  Instruments.  Vol.  11,  No.  8  PP  748-750 
(06/1978) 

6  Refs. 

Primary  Keywords-  Stacked  line  Transformer;  Coaxial  Marx  Circuit; 

25ns,  1  (i 0 0 k v  Pulses 
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(ENERGY  STORAGE,  CA"ACITIVE;  PULSE  GENERATORS) 

(Marx  Generators:  Msrx) 

A  LOU  INDUCTANCE.  COMPACT.  1  MV,  10  KJ  MARX  GENERATOR 

R . D .  Stine  Jr . 

Maxwell  labs  Inc.  San  Diego.  CA  92123 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIC-2  (11/1476). 

The  electrical  character i st i c*  end  design  features  of  e  lew 
inductance,  compact,  1  MV,  10  kJ  Marx  generator  ere  discussed. 
Generators  with  a  wide  range  of  output  energies  are  easily  obtained 
by  ser ies/p«ral lei  configurations  of  components.  A  precision 
triggered,  three-el ec t rode.  100  kV  switch  and  the  compeet  physical 
arrangement  of  plastic-cased  capacitors  results  in  less  than  100  nH 
inductanc#  per  stage  in  the  Marx.  Reliable  operation  over  e  three  to 
one  voltage  range  is  readi lv  achieved  by  varying  the  soerk-gee  gas 
pressure.  3  Re'S. 

Primary  Keywords:  Marx  Generator;  low  Inductance:  Compact  Si*e; 

Modular  Desi gn 
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(POWER  CONDITIONING) 

(Puls*  Transformers) 

*  REPETITIVE  600  KV  STACKED  LINE  TRANSFORMER  PULSE  GENERATOR 

V.  Carmel  *nd  E.  Shohet 

Israal  Scientific  Dept,  Tel-Aviv,  Israal 

Journal  Of  Physics  E;  Scientific  Instruments.  Vol.  11,  pp  768-751 
( 38/1 )7 8 ) . 

A  novai  approach  is  described  for  the  desifln  of  high-voltage  fast 
pulse  generators-  It  is  based  on  a  combination  of  a  stacked  line 
transformer  (SLT)  and  a  coaxial  Merx  circuit,  whose  principles  ware 
successfully  applied  for  the  design  of  o  600  kV,  25  ns  repetitively 
pulsrd  generetor.  1  Refs. 

Primary  Keywords:  Stacked  Line  Transformer;  Coaxial  Transmission  Line; 

Marx  Generator;  Fa  st  Rise  Time 

COPYRIGHT:  1978  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


669 

(PULSE  GENERATORS) 

( Systnms) 

HIGH  VOLTAGE  NANOSECONDS  PULSE  GENERATOR  WITH  VERY  FAST  RISE  TIME 
Y.  Kubota  and  A.  Miyahar® 

Nagoya  University,  Nagoya,  Jaojn 

Japanese  Journal  Of  Applied  Physics.  Vol.  17,  No.  10,  pp  1907-1908 
(05/1978) . 

A  description  is  given  of  a  pulse  generator  producing  a  300  kV,  5 
ns  pulse  into  a  5  ohm  matching  load  with  a  rise  t.me  of  5  ns.  A  720 
kV  Marx  generator  is  inductively  charged  and  tnen  discharged  through 
multichannel  spark  gaps  providing  the  power  for  the  pulse.  2  Refs. 
Primary  Keywords:  Marx  Generator;  Water  Line;  Self-break  Water  Switch; 

Sub-nanosecond  Rise  Time 
Secondary  Keywords:  E-beam  Fusion 
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(PJUER  CONDITIONING) 

(Voltage  Regulation) 

HIGH-POWER  PULSE  GENERATION 

R.  Arocki  asarr.y  and  K.  Kant 

Indian  Institute  Of  Technology,  New  Delhi-110029,  India 

Proceed  -cs  Of  The  IEEE.  (August  1977),  pp  1239-1210  (08/1977). 

A  thyristor  circuit  for  generating  high-power  pulses  directly  from 
the  power  frequency  supply  is  described.  The  circuit  has  a  wide  scope 
of  application  in  industry  and  research.  Typical  applications  are 
mentioned.  3  Refs. 

Primary  Keywords:  SCR  Power  Conditioning;  Power  Control;  Regulation; 

SCR  Power  Control;  Poly  Phase  SCR  Control;  Power 
Poet i f i er 
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( BREAKDOWN  STUDIES) 

(Exploding  Wires) 

MULTIPLE-WIRE  ARRAY  LOAD  FOR  HIGH-POWER  PULSED  GENERATORS 

C.  Stallings.  K.  Nielsen  and  R.  Schneider 
Physic  International  Co.  Sen  Leandro,  CA  96577 
Applied  Physics  Letters,  Vol.  29.  Ho.  7,  pp  606-606  (10/1976). 

Exploding  wire  loads  have  been  used  for  several  years  to  generate 
a  hot  dense  plasma.  For  a  generator  with  a  rise  time  of  tens  of 
nanoseconds  end  an  impedance  of  1  ohm  or  less,  the  inductance  of  th« 
wire  load  end  the  tendency  of  current  to  flow  outside  the  wire  limits 
the  energy  that  can  be  transferred  to  the  wire.  An  array  of  several 
wires  ham  now  been  used  to  lower  the  inductance  end  improve  the 
•nergy  transfer.  ft  Refs. 

Primary  Keywords-  Exploding  Wires;  Multiple-wire  Array;  1  MA  Currant; 

Current  Measurement;  Impedance  Matching 
Secondary  Keywords:  Plasma  Generation 
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(PULSE  GENERATORS) 

(Lino  Typo) 

WAVE  PROCESSES  IN  HIOH-POUER  NANOSECOND  PULSE  GENERATORS 

Yu . P .  Kubar'kov 

H . I .  Kalinin  Leningrad  Polytechni cal  Institute,  leningred,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  21,  No.  6.  pp  515-516  (06/1974). 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  66,  886-886  (April  1976) 

The  usa  of  pulse  forming  lines  in  the  production  of  electron  beems 
is  widesoread  today.  As  a  result,  it  is  necessary  to  characterize 
these  lines  and  their  puls*  shaping  characteristics.  The  solution 
p-oposed  her*  is  besed  on  the  principle  of  the  superposition  of  the 
incident  and  relfectnd  waves;  the  system  is  partitioned  into  several 
regions,  which  ore  treated  as  four-poles,  whose  parameters  are 
govorned  by  the  design.  Thm,  for  the  caso  in  which  reflected  and 
incident  waves  are  present,  a  solution  is  found  in  terms  of  the  known 
reflection  and  refraction  coefficients.  To  carry  out  calculations  for 
a  system  consisting  of  coaxial  lines  it  is  sufficient  to  determine 
the  e-Plitudes  of  the  waves  propagating  m  the  forward  and  reverse 
directions  >n  oil  regions.  The  number  of  these  regions  depends  on  the 
properties  of  the  dielectric  medium,  the  prorogation  velocity  of  the 
electromacneti c  waves,  the  length  of  the  system,  and  the  time  step  of 
the  calculation.  After  determining  the  numoncel  values  for  the 
*cr  ward  end  '■evef-se  waves  throughout  the  system  for  a  given  time,  we 
can  determine  tha  wave  incident  on  the  switches  and  the  load.  3  Re*s. 

Pr  —  - ry  /eywerds:  Pulse  Frrm-ng  Line.  Design  Considerations;  Switching 
Considerations;  Modeling 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING) 

(Caoacit-ve,  Thyristors) 

A  FLEXIBLE  HIGH  POWER  PULSE  GENERATOR  USING  THYRISTORS 

D.F.  Gibbs 

H.H.  Wills  Physics  Lab,  Royal  Fort,  UK 

Journal  Of  Physics  E;  Scientific  Instrument*.  Vol.  6,  pp  1065-1066 
(12/1971). 

A  simple  pulse  generetor  is  described  which  in  conjunction  with 
low  voltage  triggering  equipment  is  caoable  of  delivering  pulses  of 
up  to  250  V  into  ooen  circuit,  with  a  sourca  impedance  of  lass  than  1 
kohm.  Pulse  width  is  variable  from  about  1  microsoc  upwards.  No 
difficulty  is  anticipatad  in  producing  higher  voltages  and  currants 
if  required.  0  Refs. 

Primary  Keywords:  Pulse  Generator;  Variable  Pulse  Width;  Thyristor 
Switch;  250  V  Output 

COPYRIGHT:  1971  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Marx;  Pulse  Forming  Linas) 

„  „  ,  HIGH-POWER  CURRENT  PULSE  GENERATOR 

°  andZYj°v°dTkachL ‘ 1 '  Bolotin*  1 • 1 ■  Magda,  N.P.  Gadatskii,  V.I.  Belysev 

fhj/aieot.'hnicj)  In.titut,,  Acd.my  of  Sci.ne,,  of  th.  Ukrainian  SSK. 
Nnar  kov,  USSR 

Instruments  And  Experimental  Techniques,  No.  5.  pp  1359-1361  (10/1970) 
Trans.  From:  Pnbory  i  Tekhnika  Eksperimenta  5,  100-102 
( Sept emba- -October  1970) 

A  generator  of  high-power  current  pulses,  SO  nsec  wide,  with  the 
electron  beam  current  reaching  12  kA  at  600  kV  is  described.  Tha 


Tha 


of  two  forming  lines  with  distilled  water  used 
the  dielectric  and  an  electron  gun  with  a  multipointed  cathode.  Ti 
charged  from  a  voltaga  pulse  generator  using  tha 

Bccau58  w8t8r  '»  USBd  •»  the  dielectric,  the 
capacitance  of  the  1 i na  is  approx i mataly  10  nF  for  relatively  small 
dimensions,  which  allows  approx  * mataly  0.5  kJ  to  be  stored  and 
approximately  1E9  W  to  be  discharged  into  the  load.  5  Rafs. 

Primory  Keywords:  Marx  Generator;  Pulse  Forming  Lina;  Double  Forming 
Lina;  low  Impedance;  Water  Dielectric;  600  kV 
Operating  Voltaga 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

THE  LASER  TRIGGERING  OF  HIGH-VOLTAGE  SWITCHES 
A . H .  Guenther  and  J.R.  Bettis 
AFWL,  Xirtland  AFB.  NM  87117 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  11,  pp  1577-1613  (02/1978). 

Tha  lascr-tr iggerad  switching  (ITS)  of  high-voltage  spark  gaps  is 
eonsida-ad.  Tha  basic  theory  is  presented  which  predicts  dependencies 
of  the  deloy  to  breakdown  and  switching  jitter  on  such  vaniblo  as 
fill  gas  mixture  end  pressure,  gap  spacing,  polarity,  and  geometry. 

It  is  shown  that  electrical  arcs  of  several  metres  length  can  be 
directed  by  laser  ection.  A  complete  set  of  experiments  is  reported 
which  adequately  support  the  proposed  theory.  The  performance  of  ITS 
is  considered  and  results  ar#  reported  on  multiple  gap  triggering, 
multiple  channel  triggering,  triggering  of  voltages  in  excess  of  3 
MV,  repetitive  switching  at  rates  up  to  50  pp*  with  subnanosecond 
jitter,  rs  wall  as  various  geometries,  pulse  forming  demonstrat i ons. 
and  output  voltaga  selection  on  a  Morx  generator.  Solid,  lieuid,  and 
vacuum  insulation  mediums  are  also  discussed  and  experimental  result* 
reported.  Finally,  numerous  applications  of  ITS  are  presented  as  well 
as  a  list  of  recommended  operating  character i st i cs  to  obtain  optimum 
switching  performance.  126  Rafs. 

Primary  Keywords:  L#sor-tr i gored  Spark  Gap;  Switch  Delay;  Jitter; 

Variable  Pressure;  Variable  Gas  Mixture;  Venable 
Gap  Spacing;  Discharge  Guiding;  Excoriment;  Theory 
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(PULSE  GENERATORS; 

(l»ne  Type;  RBDT ) 

_  M  *N  *U.*01ID-STATE  MODULATOR  FOR  THE  AR5R-3  TRANSMITTER 

E . H .  Hoocer  and  S.R.  Bird 

Westinghouse  Electric  Corp,  Baltimore,  MD  21203 

( 10/1979)Ct’°n*  °n  E1#ctror  Vol.  ED-26,  No.  10  pp  1696-1699 

Thi*  paper  describes  an  all  solid-state,  high-power  puls* 
modulator  used  in  the  ARSR-3  system  (an  FAA  air  rout*  surveillance 

®v*t*m) ■  The  modulator,  the  culmination  of  a  number  of  years  of 
noth  device  and  circuit  development,  uses  fast  switching  Reverse 
Blocking  Diode  Thyristor*  (RBDT • s )  to  directly  switch  16-MW,  3 
microsecond  v.dao  pulses  at  high  currant  without  tha  usa  of  magnetic 
switching  aid*.  Tho  modulator  consists  of  five  identical  PFN  modules, 
a  trigger  amplifier,  and  a  pulse  transformer  which  matches  the 
modulator  output  to  tho  beam  character si t i cs  of  a  klystron.  Each 
module  contains  its  own  PFN,  discharge  RBDT  switch  assembly,  end 
associated  crcuitry.  This  modulator  is  the  first  production 
equipment  to  use  the  new  Westinghouse  T62R  RBDT  devices.  Th#  devices 
switch  2200 -A  pulses  with  a  turn-on  rate  of  rise  of  up  to  300 
A/it  i  crosecond .  3  Refs. 

Primary  Keywords:  Pulse  Forming  Network;  Rovers*  Blocking  Diode 
,  :  Modular  Design;  Performance  Test 
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(BREAKDOWN  STUDIES) 

( l  *  ghtn i ng ) 

SURVEY  ON  ACTUAL  KNOWLEDGE  AND  PHYSICAL  PROBLEMS 

K .  Berger 

31  Gstedstresse,  CH  8702.  Switzerland 

Journal  De  Physlnue.  Vol.  60  No.  7  pp.  57-62  (07/1979). 

An  overview  of  recent  lightning  research  is  presented.  Also 
discussed  ar*  three  physical  problem*  of  lightning  discharge*;  tha 
problem  of  stepped  leader*,  of  the  velocity  of  leaders  and  return 
strokes,  end  of  th#  currant  nit  in  the  first  and  Subsequent  strokes. 

0  Refs. 


Primary  Keywords: 
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(REVIEWS  AND  CONFERENCES) 

(Rev i awt) 

LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY 
W.J.  Sarjeant  (Ed.) 

Los  Alamos  National  Labs,  Los  Alamos.  NM  87545 
Collection  Of  Lacturas  (10/1980). 

Avai labi 1 i ty : 

Saa  Individual  Lacturas 

Thirteen  lacturas  given  at  tha  Uniwarsity  of  New  Mexico  and  Los 
Alamos  Sc i anti f i c  Laboratory  eoncarninfl  pulsa  pouir.  Topics  discussad 
i ncluda  enorgy  storage,  switching,  pougr  conditioning,  and  particla 
beam  ganaration.  Twelve  lacturas  art  rafarancad  individually 
Primary  Keywords:  Power  Conditioning;  Powar  Sunplias;  Pulsa  Voltags 
Circuits;  Transmission  Linas;  Capacitors;  Loads; 
Thyratrons;  lgnitrons;  Charging;  Pulsa  Transf orntn; 
E-baam;  Grounding  And  Shialding 
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N0NA0I ABATIC  ENERGY  TRANSFER  BETWEEN  COUPLED  L-C  RESONATORS  AND  ITS 
POSSIBLE  APPLICATIONS  TO  HIGH-POWER  RF  PULSF  GENERATION 
I.  Sato.  K.  Mmami  and  K.  Ishii 
Nagoya  University,  Nagoya.  Japan 
No.  IPP J-52 .  53p  (09/19’9>. 

Availabi 2 >ty:  N80-14917/2 
NTIS 

A  principle  of  high-power  RF  pulsa  ganaration  avai labia  in  nucltar 
fusion  rasaarch  is  proposed  Tha  RF  tn«rgy  storad  in  L-C  resonators 
with  varabla  resonant  fraquanc»as  is  transferred  to  a  load  rasonator 
whan  tha  frequency  crossing  occurs.  Successive  anargy  transfers  from 
rasonators  rasult  in  a  sustained  PF  oscillation  nt  tha  load.  It  is 
*i»rh«s;:td  that  tha  successive  triggering  is  not  required  in  tha 
present  method.  This  simplifies  substantially  the  opg-ation  of  the  RF 
ganerato'-s.  Tha  principle  -s  <*naly^ed  and  r>u/re- i  eai  Jy  calculated  for 
practical  exp#r imartai  cond-tions.  An  example  of  the  conceptual 
designs  of  tha  varieale  inductor  used  in  the  present  method  is  shown. 
At  tne  ^-tauticy  1  MHz  <4  MHZ),  the  output  110  kU  (440  xk)  end  the 
pulse  width  24  sec  (6  micron  sac)  are  expected,  if  one  uses  tow 
toroidal  ferrite  cores  with  a  major  radius  0.5m  and  a  minor  radius 
0.2m. 

Primary  Kaywords;  Energy  Transfer;  Inductors;  Nonadiabatic  Conditions; 

Pulsa  Gonarators;  Radio  Frequencies;  Resonators; 
Heating;  Induction  Heating;  Nuclear  Fusion;  Radio 
Frequency  Heat  mg 

Secondary  Keywords:  NTISNASAE;  N7ISFNJA 
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(SWITCHES.  OPENING) 

(Explosive  Fuses) 

ELECTRICAL  EXPLOSION  OF  CYLINDRICAL  FOILS  IN  AIR  II.  HIGH-CURRENT  SHUNT 

PINCH 

V . A .  Burtsev.  V.A.  Dubyenskii,  HP.  Egorov,  n.P.  Kasatkina.  A . B . 
Produvnov  and  I.V.  Shestakov 

D.V.  Efrenev  Institute,  Leningrad,  USSR 

Soviet  Physics  Technical  Physics.  Vol .  23,  No.  9.  pp  1051-1155 
(09/1978). 

Trans.  From:  Zhurnal  Takhni chaskoi  Fisiki.  Vol.  48.  pp  1845-1852 
The  properties  of  the  high-currant  pinch  produced  in  tha 
electrical  explosion  of  a  cylindrical  aluminum  foil  in  air  are 
studied  expert  mentally .  With  a  thick  foil  tha  light  pulse  emitted 
from  tha  plasma  becomes  sharper.  Blackbody  emession  is  obtained  at 
wavelingths  270  nm  <  Lambda  <  500  nm.  A  current  reversal  arises  in 
part  of  tha  plasaa  which  coincides  with  tha  space-time  position  of 
tha  secondary  shock  wavs.  9  Refs. 

Primary  Keywords:  Exploding  Cylindrical  Foils:  High-currant  Shunt 

Pinch;  Cylindrical  Aluminum  Foil;  Plasma  Shock  Wove; 
Secondary  Shock  Wave 
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(SWITCHES.  OPEHIHG) 

(Explosive  Fuses) 

ELECTRICAL  EXPLOSION  OF  CYLINDRICAL  FOILS  IN  AIR  I.  ELECTRICAL 
CHARACTERISTICS  OF  THE  EXPLOSION 
V.A.  Burtsev.  V.A.  Dubyenskii.  N.P.  Eforov.  M.P.  Kasatkina.  A.B. 
Produvnov  and  IV.  Shestakov 

D.  V.  Efremov  Scientific-Research  Institute,  Leningrad,  USSR 
Soviet  Physics-Technical  Physics,  Vol.  23.  No.  7,  op  802-506  (07/1978). 
Trans.  From:  Zhurnal  Tekhnaehasko i  Fisiki,  Vol.  48,  pp  1419-1427 
Tha  experimental  apparatus  is  describad  together  with  the 
diagnostic  mathods  used  to  study  the  electrical  explosion  of 
cylindrical  foils  in  air  and  the  properties  of  the  high-current  shunt 
discharge.  Experiments  on  tha  character i st i cs  of  the  electrical 
explosions  of  cylindrical  aluminum  foils  in  air  ara  reported.  23 
Refs . 

Primary  Keywords:  Cylindrical  Foils;  High-currant  Shunt  Discharge; 

Megaamphara  Current  Switch;  Suppressed  Edge  Effects 
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(POWER  CONDITIONING) 

(Pulse  Transformers) 

USE  OF  TRANSFORMERS  IN  PRODUCING  HIGH  POWER  OUTPUT  FROM  H0M0P01AR 
GENERATORS 

W.H.  LuPton,  R.D.  Ford.  0.  Conte,  H.B.  Lindstrom  end  I.M.  Vitkovitsky 

Naval  Research  lab,  Washington,  DC  20375 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  83-86 
(06/1979). 

Analysis  is  presented  for  systems  using  high  current  pulse 
transformers  to  exploit  tha  high  energy  storage  capability  of 
homrpolar  generators  or  other  limited  current  sources.  The  stepped-up 
secondary  current  can  bp  established  either  by  current  interruption 
whan  the  primary  is  also  used  for  energy  storage  or  by  commutation  of 
current  into  the  primary  from  a  separate  storage  inductor.  For 
high-power  pulse  generators  tha  primary  insulation  and  powar  supply 
are  protected  by  subsequent  crowbarring  of  the  primary.  An  axampla  is 
glvan  of  a  design  for  matching  tha  HRl  homopolar  generator  with  1.46 
mH  Inductor  to  a  1-eleroH,  magavolt  lavol  inductive  pulse  generator. 

6  Refs. 

Primary  Keywords:  Pulse  Trensformer;  Nigh  Currant;  Crowbar;  Inductive 
Energy  Storage 
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(SWITCHES,  CLOSING;  SWI7CHE5.  OPENING) 

(Vacuum  Tubas;  Vacuum  Tubes) 

VERY  FAST,  HIGH  PEAK  POWER  PLANAR  TRICDE  AMPl ZFIER5  FOR  DRIVING  OPTICAL 
CATES 

M.M.  Howland,  S.J.  Dev  is  end  W.l.  Gegnon 

Lawrgnce  Livermore  leb.  Livermore.  CA  945S0 

2nd  IEEE  Internet i onel  Pulsed  Power  Conference  Proceedings,  pp  246-249 
(06/1979) 

Recent  extensions  of  the  peek  power  capabilities  of  planer  triodes 
have  made  possible  the  latter’s  use  os  very  fast  pulse  amplifiers,  to 
drive  optical  gatas  within  high-powar  Md:glass  laser  chains.  These 
pulse  amplifiers  switch  voltages  in  the  20  kV  range  with  rise  times 
of  a  faw  nanosaconds.  into  crystal  optical  gates  that  are  essantially 
capacitive  loads.  This  paper  describes  e  simplified  procedure  for 
designing  these  pulse  amplifiers.  It  further  outlines  the  use  of 
bridged-T  constant  resistance  networks  to  transform  load  cepecitsnee 
mto  pur  a  ras, stance,  independent  of  frequency.  4  Refs. 

Primary  Keywords-  Pulse  Amplifier;  Planar  Tried#;  Millar  Effact; 

Grounded  Grid 

Secondary  K ny words :  Pockels  Cell 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CHEMICAL) 

(Mu*  Ccmr  ress  •  on  ;  rIux  Compression  Generators) 

EXPLOSIVE  MAGNETIC  FLUX  COMPRESSION  PLATE  GENERATORS  AS  FAST 
HIGH-ENE6GT  POWER  SOURCES 

P.S.  Caird,  D.J-  Erickson,  H.B.  Garn  «-d  CM.  Fowler 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 

19/6  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  I I I D- 3  (11/1976). 

A  type  of  explosive  dr ■ von  generator,  railed  a  plate  generator,  is 
descr  brd.  It  is  capable  of  delivering  electrical  energies  in  the  MJ 
rang#  at  TW  power  levels.  Plan#  wave  detonated  explosive  systems 
accelerate  two  large-area  metal  plates  to  high  opposing  velocities. 

An  initial  mann*tic  field  is  compressed  and  tha  flux  transferred  to 
an  external  load.  The  character i st > cs  of  the  plate  generator  are 
described  and  compared  with  those  of  other  types  of  generators. 
Methods  of  load  matching  are  discussed.  The  results  of  several 
high-powen  experiments  are  also  given.  3  Refs. 

Primary  Keywords:  Flux  Compression  Generator;  Plata  Generator; 

Performance  Comparison;  Load  Matching 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

HIGH  VOLTAGE.  LOW  INDUCTANCE  HYDROGEN  THYRATRON  STUDY  PROGRAM 
R.F.  Caristi  and  D.V.  Turnquist 
EGIG  Inc,  Salem,  MA  61970 

EPADCOM  Report  No.  DEL ET-TR-2977-F  (61/1981). 

Availability:  AD  A095278 

NTIS 

The  second  Phase  of  a  multi -phase  program  of  research  and 
development  to  gom  the  information  necessary  to  fabricate  a  high 
voltage,  low  inductance  hydrogen  thyratron  switch  has  now  been 
completed.  The  thyraton  is  to  ba  capable  of  Switching  tens  of 
k i loemperes  within  tens  of  nanoseconds  at  voltage  levels  as  high  as 
250  kV.  To  achieve  low  inductance,  the  thyratron  is  operated  within  a 
close- f  i  tt  ;/?g  coaxial  current  return.  Both  the  tube  end  the  return 
or e  made  physically  short,  and  tha  tube  is  designed  such  that  the 
discharge  is  constrained  to  flow  principally  at  the  outer  reaches  of 
the  device.  A  technique  has  been  developed  for  modelling  venous 
type!  of  box  grids  and  than  using  computer-generated  field  Plots  to 
«'d  in  tho  specifics  of  grid  design.  This  model  has  been  used  to 
gone-ate  a  comprchensi ve  set  of  theoretical  raletions  that  ara  useful 
tg  determine  the  anode  dissipation  to  ba  expected.  Experimental 
results  are  described  and  discussed.  Included  are  the  ceramic  test 
results,  hoi  doff  vs.  time  on  charge  and  gas  pressure,  stage  voltage 
addition,  operation  at  high  pulse  repetition  rates,  current  rise  time 
as  a  function  of  gas  pressure,  and  tha  triggering  character i st i cs  of 
multi-stage,  box-grid  tubes.  Finally,  the  design  of  an  i ntermadi ata 
experimental  tube  is  discussed  at  length.  This  tube  is  expected  to 
have  on  inductance  less  ther.  5CnH  and  to  operate  et  ISOkV.  5  Refs. 
Primary  Keywords:  Thyratrtons;  Switches:  Pulse  Generators;  Blumleins; 

Pulse  Modulators;  Nanosecond  Pulsars;  High  Voltage 
Components 
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(POWER  CONDITIONING) 

(C 1 i pper s) 

SOLID  STATE  CLIPPER  DIODES  FOR  HIGH  POWER  MODULATORS 

S.  Levy  and  J.E.  Creadon 

EC0M,  Fort  Monmouth,  NJ  67703 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  60-65  (06/1978). 

Enri-of-Iina  sol’d  state  clipper  diodes  ere  essential  to  high  power 
Pulse  modulators.  These  diodes  are  chosen  to  reduce  the  potentially 
danagmg  inverse  network  and  switch  voltages  which  occur  when  the 
load  is  less  than  the  network  impedance;  especially  when  non-constant 
loads  are  encountered.  The  choice  of  the  clipper  diode  stacks  for  a 
megawatt  (MU>  average  power  pulsar  resulted  from  a  study  of 
commercially  available  units.  Destructive  tests  of  available  units 
gove  a  figure  of  merit  of  303:1  for  the  maximum  single  shot  10 
microsecond  current  pulse  to  diode  rated  average  current.  A  150 
ampere  (A)  average  current  diode  was  chosen  for  the  20,000  A  worst 
cose  expected  in  the  MH  pulsar  giving  a  current  safety  factor  of 
better  than  2:1.  For  the  40  kilovolt  (kV)  pulsar  operation  at  a  1.5:1 
voltage  safety  factor  required  60  of  the  1.0  kV  diodes  in  series.  A 
snubber  capacitor  end  resistor  across  each  diode  provided  equal 
voltege  division  and  transient  turn-on  protection.  Transient  response 
of  the  snubber  protected  diode  stacks  was  modeled  at  lew  powers  and 
later  confirmed  in  actual  MW  pulsar  operation.  10  Refs. 

Primary  Keywords-  End  Of  Line  Clipper;  Low  Impedance  Load; 

Non-constant  Load;  Reflected  Voltage;  Oiode  Tests; 

Snubber 
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<  INSULATION,  MATERIAL) 

{  1 '  qu i d ) 

THE  COOLING  OF  OU'FUIED  ELECTRICAL  EQUIPMENT,  WITH  SPECIAL  REFERENCE 
TO  HIGH  POWER  LINE-TYPE  PULSE  GENERATORS 

G.  Scoles 

English  Electric  Valve  Co  Ltd.  Chelmsford,  Essex.  UK 

19'6  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  ITIE'A  (11/1976). 

Various  methods  are  described  for  cool  mg  the  oi*  used  to  Insulate 
the  component  parts  of  high  voltage,  high  power  line-type  pulse 
generators  and  their  power  supplies.  Efficiencies  of  mains 
t'-enaf  oreiers,  charging  inductors,  pul  se  -f  ormi  ng  networks,  pulse 
t ransFormars.  etc-,  as  well  as  the  actual  switching  device  are  such 
that  as  much  as  15  to  20*  of  the  power  consumed  is  likely  to  be 
dissipated  as  heat  A  number  of  cooling  systems  are  described, 
rarging  from  simple  ei«*  convection  to  those  using  chimneys  or 
fan-farced  air.  Watar  cooled  heat  excharges  also  include  those  using 
convection  in  the  o:l  as  well  as  systems  using  pumps  or  propellers  to 
cause  the  o>l  to  'lew  rapidly  past  the  cooled  surfaces.  The  rate  of 
heat  extraction  with  those  various  systems  can  vary  over  a  rat > o  of 
1:1P0.  ’n  terms  of  watts  per  squa-e  foot  of  cooling  surface  per 
degree  centigrade  above  ambient.  Empirical  results  and  formulae  are 
given  wu i c h  enable  the  user  to  calculate  heat  extraction  to  a  few 
percent  *n  the  majority  cf  cases.  2  Re's 
•'ina-yf  Keywords:  Oil  Filled  Equipment;  Cooling;  Efficiency; 

Convection;  Forced  Circulation;  Wafer  Coding 
Secondary  Keywords:  I’ne  Type  Pulse  Generators 
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(PULSE  GENERATORS) 
clux  Cowrsiion) 

EXPLOSIVE  ELECTRICAL  GENERATOR 

E.I.  Azarkevi eh,  A.E.  Voitonko,  v.P  Isaxov  and  Yu. A.  Kotov 

S.  M.  Kirov  Tomsk  Pol ytechn t cal  Institute,  Tcmsk.  USSR 

Soviet  Phy Si C S-TeChn , col  °hyS i cs .  Vol-  21.  Nr.  9,  po  1141-1144 
( 09/197* ) . 

Trans.  *rpn:  Zbyrnal  Tekhni ehesko i  Fi*:k;,  Vol.  46.  Pp  1957-1962 

An  experimental  prototype  of  an  explosive  electrical  ganerator  is 
described.  This  dov’ce  uses  the  ene-gy  of  an  explosion  to  produce 
elec  tr  < cal  pu.sis  in  a  rej: st’ve  load.  It  consists  of  an  explosive 
"■ngnet  •  c~  *\ el  d  source,  a  fast-acting  breaker,  an  explosion  chamber, 
and  ether  ele-ents.  A  current  of  140  ka  is  produced  in  a  resistive 
lead  at  a  voltage  of  10C  kV  with  a  pulse  length  0.5  usee.  21  Refs. 

Prm«ry  Keywords  Explosive  Generator;  Resistive  Load;  140  KA  Current 
Pu  1  sc 
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(ENERGY  STORAGE,  INDUCTIVE) 

a'pROPOSAL  FOR  THE  CONSTRUCTION  AND  OPERATION  OF  AN  INDUCTIVE  STORE  FOR 
20  MJ 


Canberra,  Australia 
Instruments,  Vol-  5,  PP  679-685 


E.K.  Inal 1 

Australian  Notional  University. 

Journal  Of  phyrics  E;  Sdentif' 

(07/1972).  ......  ,  ,  .  ... 

A  proposal  for  coupling  15  MJ  of  energy  initially  stored  in  the 
Canberra  homopoler  generator,  to  a  load  in  about  1.0  ms  is  described. 
22  MJ  is  first  transferred  to  a  coaxial  inductor  at  a  peak  current 
and  voltage  of  1.5  MA  and  190  V  respectively.  Fast  mechanical 
switches  which  ere  being  developed  would  open  to  produce  e  potential 
of  1000  V  and  a  peak  power  of  15  GW  into  the  load.  Information  is 
given  on  the  operation  of  a  stroll  version  of  the  system  being  used  to 
supply  1  00000  J  to  a  high  power  laser  amplifier.  6  , 

Primary  Keywords:  Coeval  Inductor;  Monopolar  Generator;  Mechanical 
Opening  Switch;  1  ms  Transfer  Time;  1000  V  Output 
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(SWITCHES.  CLOSING) 

(Gan  Gaps,  Optical) 

LASER  TRIGGERING  THROUGH  FIBER  OPTICS  OF  A  LOU  JITTER  SPARK  GAP 

H.C.  Hat ;bs,  K.H.  Schonbrck.  M.  Kristiansen,  A . H .  Guenther  and  L-L. 

Matf leld 

Texas  Tech  University,  Lubbock,  TX  79409 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8,  Ho.  3,  pp  170-176 
(09/1980). 

An  optical  filter  is  employed  to  transpert  a  15-ns  light  pulse 
from  a  high  power  ruby  laser  for  precise  triggering  of  a  gas  filled 
high  voltage  spark  gap.  The  max'mum  power  density  that  can  be 
transmitted  by  the  fiber  is  limited  to  6E12  W/sq.m.  above  which  laser 
induced  damage  occurs  on  the  fiber  entrance  face.  The  overall 
throughput  efficiency  of  the  optical  system  was  measured  as  62 
percent.  Results  are  presented  for  the  switching  delay  tima  end 
associated  jitter  for  various  mixtures  of  A  end  N/sub  2/  gas,  end  as 
a  function  of  the  voltage  across  a  pu 1 se-char ged  Blumlein  generator 
gar.  Pulse  charging  of  the  Blumle*n  generator  was  accomplished  by  a 
three-stage  Marx  generator,  resulting  in  output  voltages  up  to  250 
kV.  It  was  conclusively  demonstrated  that  an  optical  fiber  will 
transport  a  sufficiently  intense  laser  pulse  to  evince  subnanosecond 
jitter  in  the  triggering  of  a  pressurized  gas  switch  under  the 
conditions  studied.  5  Re's. 

Primary  Keywords:  Laser  Triggered  Spark  Gap;  Fiber  Optic:  Ruby  Laser; 

Power  Density  Limitation;  Subneno second  Jitter 
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<pARTICLE  BEAMS.  ELECTRON;  SWITCHES.  OPENING) 

(Generat'On:  Exolosve  Fuses) 

HIGH  CURRENT  NANOSLCONU-PUl SF  F l ECT RON  ACCcLERATOR  WITH  INDUCTIVE 
SHAPING  ELEMENT 

Yu. A.  Kotov.  B.H.  Kovel'chuk.  N  G.  Kolganov.  G . A  -  Mesyats.  V.S.  Sadoi 
and  A . L .  Ipatov 

Soviet  Physics-Technical  Physics  letters.  Vol.  3.  Ho.  9,  pp  359-360 
(09/1977). 

Trans.  From.  Pia'me  Zhurnel  Takhn i chasko i  Fiziki  3.  883-886  (September 
1977  ) 

The  traditional  high-current  nanosecond  accelerator  contains  a 
'Slow’  energy  storage  bonk,  usually  a  pulse  voltage  generator,  a 
•fast'  bank,  which  is  a  shaping  line  with  a  switching  system,  and  a 
vacuum  d  ode.  Accelerators  of  this  type  are  reviewed  elsewhere.  For 
electron  enorgias  above  1E6  V.  for  currents  >50  kA,  and  for  pulse 
lengths  of  50  nsec  or  more,  these  accelerators  become  largo, 
complicated,  and  expansive.  Furthermore,  the  pulse  length  in  these 
accelerators  is  essentially  fixed  since  it  is  governed  by  the  length 
of  the  shaping  line.  Low-energy  pulsed  accelerators  m  which  the  role 
of  the  ’fast’  storage  bank  is  played  by  the  inductance  of  an  LC 
circuit  Mich  an  explodi ng-wi r*  currant  breaker  are  discussed 
elsewhere.  In  the  present  letter  we  describe  an  accelerator  which 
uses  th*  some  principle,  but  a  pulse  energy  of  the  order  of  1E4  J. 
This  accelerator  is  designed  fer  operation  with  short  pulses 
(accelerator  voltage  U  up  to  2  MV ,  current  I  uo  to  50  kA,  and  pulse 
length  t  up  to  100  nsec)  and  long  pulses  (U  up  to  500  kV,  I  up  to  25 
kA.  and  t  up  to  2.5  microsecond).  4  Refs 
Primary  Keywords:  Stacked  Lina;  Exploding  Wire:  Inductive  Energy 

Storage,  Pulse  T'ansf or-mer ;  Field-emission  Diodes 
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'BREAKDOWN  STUDIES) 

<  Gas »  Electrical) 

CHARACTERISTICS  OF  IMPULSE  BREAKDOWN  OF  STANDARD  ROD  GAPS  UNDER 
CONTROILFD-ATMOSPHERE  CONDITIONS 
J.E.  Matthews  end  R.  Semt-Arnaud 
University  of  Strathclyde.  Glasgow.  Scotland 

Proceeding-  Of  The  IEF.  Vcl  IIP.  No  10,  op  1S24-1S27  (10/1971). 

Th«  effect  of  humidity  on  the  impulse  breakdown  of  rod-rod  gaps  is 
considered  ’n  this  oroer,  along  hi tn  the  influence  of  gamma 
irradiation  and  polarity  effects.  It  wa-,  found  that  the  breakdown 
voltage  increased  in  all  cases  except  ora,  where  the  corona  was 
believed  to  play  a  dominating  role.  A  polarity  effect  was  observed  in 
non i r rad < a : ed  gaps  hut  is  o-cbably  to  stray  capacitance  with  the 

grounded  vessel.  Ga— — a  irradiation  of  the  gar  produced  strong 
nolarity  effects  and  breakdown  voltage  was  -educed.  20  Re's. 

Primary  Keywords:  I*ru ! ss  Breakdown;  Humidity  Effect;  Radiation 

Effect.  Gr Rcdiaton;  Polarity  Effect;  Breakdown 
Voltage  vs  Mumdity 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Reviews) 

NANOSECOND  PULSF  MEASUREMENTS 

C.N.  Winmngstad 

Tektronix  Inc.,  Beaverton.  OR 

IRE  Western  Electronic  Show  And  Convention  (WESCON)  Paper  23/1 
(91/1961) . 

Nanosecond  pulse  propagat i on  is  analyzed  utilizing  transmission 
line  theory  techniques  in  this  paper.  TEM  transmission  lines  (coaxial 
cable,  strip  lines,  etc.)  are  shown  to  play  a  significant  role  in 
nanosecond  puls#  propagation  for  most  application*  These  analysis 
techniques  are  used  to  determine  puls#  delay  charac ter i st i cs .  stray 
capacitance,  inductance  of  signal  injection  and  removal  points 
Design  criteria  ar#  presented  for  voltage  and  currant  probes  and 
sources,  switches,  and  trigger  circuits  18  Refs 
Primary  Keywords:  Tr ensm i ss i c i  Line  Theory;  Current  Probe;  Voltage 
Probe;  Skin  Effect;  Signal  Source 
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(SWITCHES,  CLOSING) 

(Gas  Gap-,  Electrical) 

LONG-LIFE  H1GH-REPET1TI0N-RATC  TRIGGERED  SPARK  GAP 

M.  Uetscn 

AiRpsearch  Co.,  Torrance.  CA  90509 

IEEE  Transactions  On  Plasma  Science,  Vol.  PS-8,  No.  3,  pp  154-159 
(06/1979) . 

A  f orced-ai r-blown  triggered  spork  gap  (TSG)  switch  system  capable 
of  high  repetition  rotes  on  a  continuous  basis  as  well  as  a  TSG 
comparative  study  is  described.  The  system  consists  of  two  TSG’s, 
each  discharging  its  own  30-ohm  pulse  cable  into  a  common  load.  The 
syste-  was  operated  at  30  kv,  1  kHz.  for  39E6  shots  with  erosion 
rates  of  approximately  60  mg/amp-hour.  Each  TSG  di scherged  0.423 
joules  in  60  nsec  (FWUM)  per  pulr.e.  The  switching  losses  were  about 
28  percent  of  the  stored  coble  energy.  Calculations  indicate  this  can 
reduce  to  14  percent  by  optimizing  the  TSG  design  and  surrounding  air 
channel  insulation  for  a  more  uniform  F-'ield.  Test  results  indicate 
a  miltielement  assembly  capable  of  switching  SO  kA  or  more  40-  to 
100-nsec  :  ilses  at  I  kHz  from  50  kV  for  50CF6  shots  without  gap 
adjustment  is  feasible  with  this  concept.  The  work  was  partially 
suppported  h»>  the  US.  Energy  Research  and  Development  Administration 
under  Contract  No.  EN-77-C-04-4048 .  4  Refs. 

Primary  Keywords:  Rep-rated:  Life  Test;  Electrode  Erosion;  Efficiency; 

F i »1 d  Uni formi ty 
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(SWITCHES.  CLOSING;  SUITCHES,  CLOSING) 

(Gas  Gaps,  Self;  GaS  Gaps,  Recovery) 

TESTING  OF  A  100-KV  100-HZ  REP-RATE  GAS  SWITCH 
A.  Ramrus  and  J.  Shannon 
Maxwell  labs  Inc,  San  Diego.  CA  92123 

IEEE  Transactions  On  Plasma  5cience,  Vol  PS-8,  No.  3,  pp  160-162 
(99/1980. 

A  two-electrode  gas  switch  with  a  sal f -breakdown  voltage  of  100  kV 
was  operatod  at  a  pulse-repetition  rata  (PRR)  of  100  Hz  with  bursts 
up  to  10  s  in  duration.  1  he  output  of  a  pulse  transformer  provided 
the  (1-cos  omega  t)  waveform  which  charged  the  switch  in  about 
one-half  n.  Tho  switch  discharged  with  a  peak  current  of  about  10  VA 
and  a  total  charge  transfer  of  about  10  mC  into  a  damped  1C  circuit. 

»  continuous  purge  of  air  through  the  i nterel ect rode  spacing  enabled 
the  snitch  to  recover  its  breakdown  voltage  between  discharges.  Flow 
rates  up  to  35  standard  cubic  feet  per  minute  (scfm)  were  employed. 

T h i s  pacer  discusses  the  dependence  of  switch  jitter  and  wovoform 
renroduc i b 1 1 i ty  or  airflow  rote.  3  Refs. 

Primary  Keywords:  Two  Electrode  Gas  Gao;  Air  Gap;  High  Flow  Rate; 

Ren-rated,  Performance  Test 
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( PART  1  Cl E  BEAMS.  FI ECTRON) 

'■  Ce  ir r  at  •  on  * 

A ’'ODE  BEHAVIOR  IN  HIGH  INTENSITY  FIELD  EMISSION  DIODES 

E  D’tnna.  G.  legg  eri,  A.  Luches.  V.  Nassisi,  A.  Perron#  end  M.R. 
Pp-ro' o 

Umve-sita  di  Lecce,  Lecce,  Italy 

Journal  Of  Vacuum  Science  And  Technology.  Vol.  17,  No.  4,  pp  838-841 
(08/1980). 

The  effects  of  energy  loss  in  the  anode  foil  of  a  field  emission 
vacuum  d'ede  are  considered  exper i menta 1 ly  and  thaoret i cel ly -  The 
authors  calculate  the  temeorature  rise  in  stainless  steel  foil  for 
seve-al  beam  energies  and  currents  end  15  ns  duration.  The 
temoo-ature  rises  calculated  war#  not  found  to  be  sufficient  to 
irfuce  'oil  breakdown  though  experimental  observation  confirmed  that 
this  was,  indeed,  th#  case.  A  theory  is  presented  to  explain  this 
discrepancy.  1*  Re*s. 

Pfrrry  Keyw-'ds:  F.#id  Emission  Diode;  Anode  Foil:  Beam  Energy 
Dcoosif'On;  Foil  Heating 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Materials) 

EROSION  OF  SPARK  GAP  ELECTRODES 


R.A.  Petr  end  T  R.  Burkes 

Texas  Tech  l1  n  varsity*  Lubbock,  TX  79409 

IEEE  Transaction*  On  Plasma  Science.  Vol.  PS-8.  No.  3.  pp  149-153 
( C 9/1 980) .  _ 

The  erosion  characteristics  of  spark  flap  electrode*  operat * ng  m tn 
10-  and  20-iii  crosecond  square  current  pulse*  for  various  materials  is 
presented.  Cathode  spot  Size  and  criteria  for  anode  spot  formation 
are  estimated.  Also,  the  effect  of  the  acoustic  properties  on 
electrode  erosion  is  described.  18  Rets. 

Primary  Keywords:  Electrode  Erosion.  Square  Current  Pulse;  10-20 
Microsecond  Current  Pulse;  Several  Electrode 
Materials;  Cathode  Spot;  Anode  Spot 
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(PARTICLE  BEAMS.  NEUTRAL) 

( Genera  t  *  on ) 

LARGE  AREA  NEGATIVE  ION  SOURCE  for  high  VOLTAGE  NEUTRAL  BEAMS 
P.  Pool  sen  end  E-B  J.  Hooper 
lewrcnge  Berkeley  Lab.  Berkeley  CA 
No.  CCN*-’91 1C2-89,  7 p  (11/197$). 

A\ a  :  I*tJ-  1  ■  ty ;  LBL-1CP81 
NT  IS 

A  source  of  negat’ve  deuterium  ions  in  the  multi-ampere  ranfle  is 
descried  that  is  readily  extrapolated  to  reactor  size.  10  amp  or 
more  ef  neutral  befir,  that  is  cf  interest  in  future  experiments  and 
reactors-  The  negative  ion  seurce  is  based  upon  the  dcuble  charge 
exchange  process-  A  bean  of  positive  tons  is  created  and  accelerated 
to  an  energy  at  which  the  attachment  process  D  ♦  M  implies  D  axp  -  ♦ 
M  exP  ♦  P'c:«ed5  efficiently.  The  positive  'Ons  aro  atomically 
neutralized  either  in  D  sub  2  or  in  the  charge  exchange  medium  M. 
Atcm'c  species  make  a  second  charge  exchange  collision  in  the  charge 
target  to  form  D  exo  -  .  For  a  sufficiently  thick  target,  the  beam 
reaches  an  equilibrium  fraction  of  negative  ions.  For  reasons  of 
e'f  cit’iey.  the  target  is  typically  alkali  metal  vapor;  this 
exr»er  >*««pnt  uses  sodium.  The  beam  of  negative  ions  can  be  accelerated 
to  high  <>2o:  keV)  energy,  the  electrons  stripped  from  the  ions,  and 
a  high  energy  neutral  beam  formed.  (ERA  citation  05:014561) 

Primary  Keywords:  Ion  Sources;  Neutral  Beam  Sources;  Beam 

Neutralization;  Cations.  Cha-ge  Exchange;  Design; 
Deuterium  Ions;  K«v  Range  100-1000;  Size 
Secondary  Keywords:  ERDA/700205.  NT1SDE 
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(BREAKDOWN  5TUD1ES) 

(Gas.  Elactrical) 

PLASMA  CONTRACTION  CAUSED  BY  THE  MAGNETIC  FIELD  OF  THE  CURRENT  IN  AN 
ELECTRON-BEAM-SUSTAINED  DISCHARGE 

V.V.  Vladimirov,  V.N.  Gorshkov,  V.F.  Shandkii  and  A. I.  Shchedrin 

Academy  of  Sciences  of  the  Ukrainian  SSR,  Kiev 

Soviet  Physi cs-Technicel  Physics,  Vol.  49,  No.  11.  pp  1393-1394 
(  11/1979)  . 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  99.  2473-2474  (November  1979) 
The  externally  sustained  discharge  has  found  wide-spread  use  in 
high-power  gas  lasers.  Theory  on  the  electron-fceam-susta i ned 
discharge  predicts  a  marked  change  in  the  spatial  distribution  of  the 
beam  electron  energy  loss  as  a  result  of  the  magnetic  field  produced 
by  the  discharge  current.  In  turn,  this  nonuni forn  spatial 
di stribut’ on  of  the  energy  loss  leads  to  nonuniform  pumping  of  energy 
into  the  active  medium,  so  that  the  optical  emission  suffers  in 
quality.  As  we  will  show  in  the  present  paper,  for  di scherge 
parameters  in  the  200-400  keV.  2  A/sq.cm,  ranges  magnetic  mirrors  can 
arise  which  provent  beam  electrons  from  penetrating  into  the 
discharge  gap.  with  the  consequence  that  the  useful  volume  of  the 
working  chamber  is  reduced.  4  Refs. 

Primary  Keywords;  E-beam-controlled  Discharge;  Spatial  Discharge 

Distribution;  Discharge  Current;  Discharge  Field; 
Magnetic  Mirror 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

PULSED  BREAKDOWN  OF  GASEOUS  HELIUM  AT  LOW  TEMPERATURES 

V . A .  Avgustinovich  (1)  and  Yu.G.  Yushkov  (2) 

(1)  5c’ ent i f i c-Rosear ch  Institute  Of  Nuclear  Physics 

(2)  Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Soviet  Phy si c s- Techn i cel  Physics.  Vol.  49,  No.  11,  pp  1415-141* 

(11/1979) 

Trans.  From:  Zhurnal  Tekhn i cheskoi  Fiziki  49,  2502-2503  (November  1979) 
An  effort  is  currently  being  made  to  develop  high-voltage  devices 
which  operate  at  low  tomperat ures .  In  certain  situations,  in  order  to 
transfer  the  energy  stored  in  a  superconducting  solenoid  or  high-Q 
microwave  resonators,  switches  which  are  capable  of  operating  in  an 
atmosphere  of  geseous  helium  at  low  temperatures  are  required  7 
Refs. 

Primary  Keywords:  Helium;  Impulse  Breakdown.  Point-plane  Gap;  low 

Pressure;  4.2  Deg.K  ;  293  Deg.K.;  Variable  Voltage 
Rise  T i mo 
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(SWITCHES,  CLOSING;  SWITCHES.  OPENING) 

ir...  Gaps.  E-beam;  Gas  Gaps.  E-beam) 

REPETITIVE  ELECTRON-BEAM  CONTROLLED  SWITCHING 

t.F.  Fernsler  ( 1 ) .  D  Conte  <2)  and  I.M.  Vitkovitsky  (3) 

(1)  JAYC0R  Inc,  Alexandria,  VA  22304 

(2)  Research  and  Development  Associates.  Arlington.  VA  22209 

(3)  Naval  Research  Lab,  Washington,  DC  20375 

IEEE  Transactions  On  Plasma  Science,  Vol.  PS-8.  No.  3.  op  1'®  180 

Previous  investigators  have  demonstrated  the  feasibility  of  using 
an  ionizing  electron  beam  to  control  the  conductivity  of  e  gaseous 
volume-discharge  switch.  We  consider  the  possibility  of  using  Such 
switches  repetitively  at  high-power  lavals  (up  to  1E10  W) .  with 
twitch  opening  end  closing  times  as  short  a*  several  nanoseconds.  An 
analysis  of  the  relevant  gas  chemistry  indicates  that  these 
requirements  can  btst  be  met  by  using  e  nonelectronegative  bos*  gas 
with  e  high  electron  mobility,  dilluted  with  a  small  percentage  of  en 
electronegative  gas.  N'sub  2/  end  the  el ectronegat i ve  gas  0/sub  2/, 
are  presented  to  support  the  analysis.  ID  Refs. 

Primary  Keywords:  Nanosecond  Closing  Time;  Nanosecond  Opening  Time. 

Chemistry  Simulation;  Nitrogen  Gaps;  Oxygen  Daps; 

Mixturo;  Rep-rated:  Theory 
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(PULSE  GENERATORS) 

<Tr,„..)  puLsE  GENES„0R  poR  *  POWERFUL  MODULATOR 

Un.vaTai  *.a  di  P,L«rmo.  Via],,  dalla  Sciaaz,.  It»lv  1154-1136 

lh.  Reviaw  Of  Sci.ntif.c  Instruments,  Vol.  SI.  "»•  S.  CP  U34  1136 

“"i'n!ls.  o.n.r.tor  circuit  mth  puls,  l.nptn  2.5  microns,  peak 
uallaM  ’  A?!  puls,  r.e.tit.on  Tr.nu.ncy  25- 3  CO  Hz.  is  d.scribad. 

Thi s*pu 1 s.r  may  Be  us.d  as  a  trig„.r  for  tn.  thyr.tron  of  a 

Pr:i;r;'^ywo:SsUU5°U  Outp!?!5ihyri*tor  Pul  s.r;  200  ns  Rise  Time;  Low 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Current ) 

MAGNETIC  FIFlD  SENSITIVITY  OF  AN  OPTICAL  FIBER  WITH  MAGNETOSTRICT IVE 
JACKET 

J.  Jarzynski  (1),  J.H.  Cole  (1),  J.A.  Bucaro  (1)  and  C.M.  Davis  (2) 

(1)  Naval  Research  Lab.  Washington,  DC  20375 

(?)  Dynamic  Systems.  Inc..  McLean,  VA  221C2 

Applied  CDtics,  Vol.  19.  No.  22  pp .  3746-3748  (11/1980). 

The  authors  ae-ive  expressions  for  thQ  magnetically  induced  strain 
in  on  optical  (ibf  with  a  finite  magnet ostr i ct  ve  jacket.  The  effect 
of  jacket  th  ck~e;s  on  the  magnetic  field  sensitivity  and  pressure 
sensit’vity  of  an  optical  fiber  is  calculated.  8  Refs. 

Pr'r-ary  Keywords:  Magnet  Field  Measurement .  Optical  Fiber; 

Magnet  or  estrict've  Jacket;  Phase  Shift 
Secondary  Keywords:  Strain  Calculation 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage  > 

A  NANOSECOND  RISE  TIME  DIFFERENTIAL  PULSE  TRANSFORMER 

G . E .  A  1  bo-go 

Eindhoven  University  of  Technology,  Eindhoven,  Netherlands 

Journal  Cf  Physics  E:  Scientific  Instruments.  Vol-  13.  pp  1009-1010 
<01/192.’)  . 

A  differential  pulsa  transformer  with  a  rise  time  of  less  then  2 
ns  and  a  droop  of  less  than  IV,  for  pulse  widths  up  to  200  ns,  is 
described.  The  device  was  primarily  designed  for  the  determ i nat i on  of 
•-mall  voltage  differmces  in  pulsed  experiments  on  hot  electrons  in 
semiconductors.  Special  attention  is  paid  to  the  systematic  and 
random  errors  which  may  arise  at  the  bet ermi nat i on  of  differences.  4 
Ref  * . 

Primary  Keywords:  Instrumentation  Transformer;  Transmission  Line 
T  ransf ormer 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machine;) 

A  MODEL  AIR-SUPPORTED  DRUM-TYPE  H0M0POLAR  GENERATOR 
R.L.  Kustom,  R.E.  Fuja,  R . B •  Uehrle.  R.P.  Smith  and  T.J.  Kovarik 
Argonne  National  Lob.  Argonne.  IL 
Argonne  Report  No.  CONF-771 1 32-6  (11/1977). 

Availability:  CONF- 7 7 1 J 32-6 

NT  IS 

A  single  cylinder,  drum-type  homopolar  generator  has  been  designed 
and  built  for  the  purpose  of  developing  a  simple  eir  support  system 
♦or  thin  cylinder  rotors  operated  at  high  surface  velocities  and 
significant  rad>al  drum  growth.  The  modal  has  an  aluminum  cylinder 
which  is  0.32  cm  thick.  25  cm  in  diametar,  and  12.7  cm  long.  It  is 
designed  to  operate  at  a  peak  current  of  2500  A  and  to  store  a  total 
of  40  kj  with  a  surface  velocity  of  305  m/sec.  The  drum  is  mounted 
over  a  fiberglass  cylinder  with  its  axis  vertical.  The  space  between 
the  drum  and  the  fiberglass  cylinder  term  a  pressurized  eir  cavity. 
The  drum  is  bounded  between  flat  surfaces.  Air  escapes  from  the 
cavity  between  the  edges  of  the  cylinder  and  the  flet  surfaces.  This 
Provides  the  air  lift  to  support  the  cylinder.  Brushes  are  located  at 
the  edges  of  the  cylinder  in  four  clusters  of  eight  brushes.  The 
brush  diameter  is  0.36  cm.  The  peek  current  density  is  781  A/sq.cm.. 
The  brush  material  is  Norflamte  CMJS.  A  radial  magnetic  field  is 
provided  by  an  iren  core  system  using  two  copper  coils.  The  field 
strength  ’s  1.05  7.  The  model  is  in  the  initial  stages  of  operation. 
It  ha*  neon  operated  at  350C  rpm  with  a  DC  current  of  100  A  to  test 
the  eir  support  system.  It  has  been  pulsed  with  500  A  peak  current. 
Some  proble-s  have  been  encountered  in  the  brush  holder  system  which 
have  required  mod i * i cat i ons .  These  modifications  are  in  progress-  4 
Ref  ^  . 

Primary  Keywords:  Air  Bearing;  High  Surface  Velocity;  Largo  Radial 
Drum  Growth;  Vertical  Axis 
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(Gas  Gaps.  Materials;  Vacuum  Gaps.  Materials;  Electrodes) 

ELECTRODES  FOR  HIGM-CURRENT  COMMUTATORS 

Yu. 5.  Pavlov  and  S.A.  Smirnov 

Phy a i cot echni ca 1  Institute.  Academy  of  Sciences  of  the  Ukrai 
Khsr’kov.  USSR 

Instruments  And  Experimental  Techniques.  Vol. 

(02/1971). 

T r*Hj.  From-  Frtbory  i  Tekhnika  Eksperimenta 
< January* February  1971) 

This  article  describes  two  construct i ons  of  electrodes  which 
provide  *o-  t he  directional  movement  of  the  discharge  And  its 
coif • oeif'l  within  a  specified  region  The  tests  were  Carried  out 
With  current  pulses  of  up  to  100  kA  in  the  range  of  pulse  lengths  up 
to  3  m*ec  at  atmospheric  pressure  ond  in  a  vacuum.  It  was  established 
that  tie  electrodes  have  a  comparatively  small  erosion,  while  the 
ig-'it'On  dev  i  cos  mounted  on  them  are  not  covered  with  molten  metal. 

As  a  result,  the  operating  resource  of  arc  gaps  having  such 
electrodes  >s  ircre.-sed  considerably.  4  Refs. 

Primary  Keywrrds  Electrode:  Gas  Gnu;  Vacuum  Gao;  Expanding  Arc; 

Rotating  Arc.  Erosion  Measurement ,  100  kA  Current 
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(Electrodes,  liquid  Gaps,  Materials) 

DEPENDENCE  OF  ELECTRODE  EROSION  UPON  FORM  OF  CURRENT  PULSE 
*  I.  Kruglov  and  V.N,  Fukin 
FTO  Report  No.  E  TDM  T -6  4 -8  57/1  *2  (81/1965). 

Trans  From:  Elektre i  skrsvaya  Obrabotka  Metallov  Izdatel'stvo  Akademii 
N«uk  SSSR ,  29-37  (1963) 

Availability:  AD  611075 
NT  I S 

Th*  authors  show  that  tha  arosion  of  a  copoar  or  brass  electrode 
immersed  in  kerosene  is  dependont  not  only  on  total  charga  passod  by 
tha  electrode,  but  also  on  the  shape  of  the  currant .  Two  pulse 
tornmg  lines  with  pulse  widths  1-5-and  20 -m i creseconds .  were 
utilized  together  to  produce  a  pulse  with  variable  shape.  Peak 
currants  were  60  A  for  tha  long  pulse  and  400  A  for  the  short  pulse. 
Evidence  is  preaanted  that  electrode  erosion  is  significantly 
dependant  on  pulse  shape  parameters  in  a  manner  not  predicted  by 
previous  theories  7  Refs. 

Primary  Keywords:  Electrode  Erosion;  Pulse  Shape:  Low  Current;  long 
Pulse;  Rectangular  Pulse;  Significant  Dependence 


;PARTICIE  BEAMS,  ELECTRON) 

! Genorat  t on ) 

DEVELOPMENT  and  INVESTIGATION  OF  RELATIVISTIC  ELECTRON  BEAMS  WITH 
FINITE  ENERGY  SPREAD  AND  IMPROVED  EMI T  T ANCE 

J.  Pink,  H.O.  Sch  iiing  a*>d  Li.  Sehur.- cher 
Max-Plan-*- Inst i tut  FUr  P 1  e  S’raphy  s :  k  .  Garching.FRG 

journal  Qf  Applied  Physics,  Vnl.  51.  No.  6.  PP  2995-3090  (06/1980). 

'his  P<ioer  presents  exper  i  manta  1  results  in  tn  development  of 
low-em  i  ton:e  relativistic  electron  be-ins  wth  fin-t#  ene-gy  spread, 
liSie*  -  among  other  applications  -  'S  suitable  for  suppressing 
ceilect’vr  i  r  st*“b  1 1 1 1  i  as  in  an  alactron-r  >  ng  accelerator.  The 
T<iMj'fri9nts  worr  performed  w>th  a  divided  cathode  in  on 
a  [  ec  t  r  on-'.ea-  gu*>  ene  half  of  wmch  is  connected  via  a  resistor  with 
tnp  S'g-  vritage  te-minal.  The  energy  d’ Iterance  can  be  varied  up  to 
1 0  u  keV  in  p  r  oro  rt »  cn  to  the  res i s ranee >  with  eoua 1  sutcurrents  The 
be.-.m  parts  «rt  well  separated,  and  their  rad-al  distance  is  about 
e^ual  to  t hn  rad'al  difference  of  the  cor' espond> ng  electron  closed 
orb’ts.  surh  fhat  electron-ring  formation  with  minimum  radial 
betatron  oscillatins  should  be  possible.  The  beam  enittance  is  as 
small  as  about  ICO  mrad  cn  a~d  the  curre't  is  830  A  17  Refs. 

Pr'mary  Keywords:  Electron  Rirg  Ac ce 1  orator ;  IPO  Mrad  Cm  Emittanco; 

8CC  A  Current 
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(Gas  Gaps.  E-beam) 

AN  ELECTRON-BEAM-TRIGGERED  SPARK  GAP 

K.  McDonald  (1).  M.  Newton  (1).  EE  Kunha-dt  (1).  M.  Kristiansen  (1) 
end  AH.  Guenther  (2) 

(1)  Texas  Tech  University.  Lubbock,  TX  79409 

(2)  AFWl.  K i r t land  AF8 .  NM  87117 

2nd  IEEE  Internet i ona 1  Pulsed  Power  Conference  Proceedings,  pp  437-441 
<06/1979). 

studies  on  the  triggering  of  a  high-voltage,  gas-insulated  sear* 
gap  by  an  electron  beam  have  bean  conducted.  Rise  times  at 
approximately  2-5  ns  and  subnenosecond  jitter  have  bein  obtained  for 
3  cm  gaps  with  gap  voltages  as  low  as  50X  of  the  self-breakdown 
vo 1  tegs  (variable  to  1  MV).  The  switch  delay  (including  the  diode) 
was  50  ns.  The  working  media  were  N/sub  2/.  and  mixtures  of  N/sub  2/ 
and  Ar,  and  of  N/sub  2/  and  SF/sub  6/  at  pressures  of  1*3  atm.  Open 
shutter  photographs  show  that  the  discharge  is  broad  in 
cross-section.  Voltage,  current,  and  jitter  measurements  have  been 
made  for  a  wide  range  of  gap  conditions  end  electron-beam  parameters. 
Variations  in  the  chn-acter  of  the  discharge  hove  been  inferred  using 
streak  and  open  shutter  photography.  Correlation  between  electron 
beam  width,  beam  energy,  discharge  channel  width,  current  rise  time, 
delay,  and  jitter  ere  discussed.  7  Refs. 

Pr ;  m<j-y  Keywords  E-beam  Triggering:  High  Voltage;  Fast  Rise;  Low 
Jitter;  Wide  Trigger  Range 
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A  3-MV  LOW-JITTER  TRIGGERED  GAS  SWITCH 
D  B.  Cummings  and  H.G.  Mammon  III 
Physic  Intimfltiorol  Co.  San  Leandro.  CA  945"7 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  446-449 
<06/197*) 

Phys’cs  I nt orne t i ona 1  Company  has  desiqned.  built,  and  tested  a  3 
*-V.  Jew  jitter,  triggered  gas  switch.  The  switch  operates  in  a  16. S 
ohm  coaxial  pulse  line.  The  system  design  requires  that  the  pulse 
line  switches  perform  the  difficult  task  of  first  holding  off  a 
reverse  P-ilst  charge,  then  o*  holding  off  the  forward  pulse  charge, 
the-i.  finally,  of  triggering  on  command .  The  trigger  for  the  im  tcs 
is  geno-ated  by  a  'rigger  Marx  placed  within  the  output  pulse  line. 

T hB  remcn-tier  of  the  triggering  circuit  includes  a  trigger  isolation 
gap.  A  V/N-type  trigger  electrode  is  stueted  witnin  the  ma • n  gap.  T0 
data,  tha  switch  has  bean  shown  to  hold  voltaga  and  trigger  reliably 
for  pulse  charges  from  0.9  MV  to  2.5  MV.  The  rmS  jitter  of  the  Switch 
bring  time  is  less  than  6  ns.  At  an  opo-ating  voltage  of  2.S  MV,  the 
switch  transfers  a  charge  of  uo  to  0.1  coulomb  per  shot,  with  a  peck 
current  o *  80  kA.  2  Re's. 

Primary  Keywords  Electrically  Trggermq:  Very  High  Voltage;  Rpver«g 
Vo  1* ago  Moldof'-  Low  Jitter 
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(Ir,C0M?UTrR  pA'to' ELECTRICAL  ^ANALYSIS  0T  H0M0P01 AR  GENERATOR  DRIVEN. 

B ; T 1 ER  PLA'E  STORAGE  INDUCTORS  WITH  RADIAL  CURRENT  DIFFUSION 
D  J  T.  May ha  1 1 ,  H.G.  Rylander.  W  F.  Weldon  and  H.H  Woodson 
University  of  Texas  at  Austin.  Austin.  TX  78712 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  330-332 
(06/1979).  _  ,  . 

Maxwell's  equations  are  solved  for  the  operational  admittance  in 
the  magnetic  nia?i -static  approximation  for  nonmagnetic  cylindrical 
coils  with  axiiruthal  currents  and  extol  magnetic  fields.  An  infinite 
series.  Bessel  function  solution  15  obtained  and  solved  for  copper 
coils  with  oiven  radial  dimens'O-is  Coil  tu-ns  numbers  and  lengths 
0-0  design  parameters.  A  multiple  branch,  shunt  network  coil  mode! 
with  sories  resistances  ant!  inductances  is  derived.  The  U1  CfM  S  MJ 
hon.opoiar  generator  :a  modeled  with  a  torque-speed  equation  •-eluding 
brush  and  sea  J  drag  torques.  The  brush  contact  voltage  drop  is 
meda'cd  vc-sus  surface  speed  and  brush  current  Transmission  system 
resistances  and  inductances  a~e  included.  Effective  dep'hs  of  current 
ponetrat  •  0-1 .  ot'ettivo  roil  -existences  and  inductances,  and  peak 
temperate' i»s  n-e  calculated  versus  t*r«.  Coil  currents  and  voltages 
ore  obtn-ned,  os  o-e  syst.i-  energy  sto-ages  and  dissipation*.  Peak 
current  times  and  lystrn  discharge  tmes  are  determined  M'ghtly 
under damped  eon* 1 gyrat i on«  ore  fojrrf.  1  Refs. 

Primary  Keywo-ds"  Homopolar  Generator .  Analysis:  Modelling;  Design 
Poramrt  or S 
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I  F  -  4  •  el d) 

c  1  P «-  •>  PIC  PPTEN'IA'  MEASUREMENTS  IN  GA5EGUS  INSULATING  MATERIALS  BY 
-rjF".|.'A  PPDBF  IN  A  CONTROL  l  ED  ENVIRONMENT 
S.  Bertmi.  A.  Cperto  and  G.  Sciuttr. 

Umvr-s'ty  of  Genoa.  Genoa.  Italy 

'FEE  ! ra- -act  * on^  On  Ins t r unpntn 1 1  on  And  Measurement.  Vo]  .  IH-Z9,  No. 

2.  po  125-130  (Ot/1980)  . 

The  experimental  determ i net i on  of  electric  potential  in  gaseous 
insulating  mate-ials  is  pg-formod  using  a  corona  probe.  This  method 
ca.  be  used  to  measure  po*  nt  values  of  electric  potential  from  dc  to 
or  at  industrial  freoue-cy  values.  The  n- oposed  method,  after  an 
nital  ca  1  -  br  .,t  1 0-1  cf  the  o-rtin.  allows  *hr  determination  of  the 
e--pl  >  tube  c f  the  electric  poti  t-.'l  at  the  Pomt  m  space  where  the 
tip  of  t— e  p- ete  is  located  1  ho  measurement  is  performed  by 
adjusting  tha  «ead-ng  potential  of  t*e  probe  until  «  complete  corona 
suppression  is  otta="ed.  To  discriminate  the  corona  effect  of  tho 
pr_»he  frc-i  a  the-  possible  corora  sources,  a  device  fc-  orcbe  current 
de*Pct*on  is  r-orosed.  The  corona  proto  method  has  been  ve'ified  by 
measuring  elect-  c  potential,  under  both  dc  and  50-Hz  ac  conditions, 
in  known  field  c c of  1 « j r v t 1  on s  and  m  natural  and  controlled 
enyi  'omen*  s  F>nall/.  the  P'ot’tfd  method  has  oeen  applied  to 
deter- 1 ne  the  space  distribution  of  lh«  electric  potential  around 
h :  gh-  volt  age  inflating  structures  under  dc  and  50-Hz  voltages  in  a 
nj'urai  envtron-on'  12  Refs 

Primary  Keywords  Dc  And  SO-H*.  Spat-al  D 1 st r 1  but  1  on ;  Negative 
Potentials.  Corona  Current  Measurement 
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(Vacuum  Gaos,  Electicel) 

EXPERIMENTS  ON  VACUUM  INTERRUPTERS  IN  HIGH  VOLTAGE  72  KV  CIRCUITS 
RE.  Vorshali.  C.W  K'mblin,  P  G  Slade  ana  J  G.  Gorman 
Westinghouse  Research  and  Development  Center,  Pittsburgh  PA 
IEEE  Transact i ons  On  Power  Apparatus  And  Systems.  Vol.  PAS-99,  No.  2. 
pp  658-666  (03/1980). 

Th-ee  experimental  23  cm  diameter  vacuum  interrupters  have  been 
built  end  their  performance  has  been  evaluated  in  single-phase 
high  voltage,  hi gh-curren;  circuits.  The  first  o*  those  experimental 
designs  contained  21.7  cm  diameter.  smral  electrodes  and  one 
floei’ng  arc  shield-  It  interrupted  bus  circuits  up  to  42kV  (72kV  x 
9. 581/151*4  The  second  and  third  prototype  designs  contained  three 
floe* ' ng  arc  shields  Prototype  number  2,  equipped  with  14  cm 
diameter,  jpirr !  electrodes  passed  single  phase  bus  fault  tests  at 
42  kV/40  kA  and  63  KV(72kV  x  0.87)/3CkA.  The  third  prototype, 
designed  *0  ensure  that  a  diffuse  vacuum  arc  could  be  mantained  at 
very  high  currents.  interrupted  bus  fault  currents  >n  the  range  of 
4  0  k  A  to  6CkA  in  a  63kV  circuit.  This  design  also  showed  potential  for 
senes  operation  145kV/55kA  for  both  bus  end  short  line  fault 
situations.  Test  data  ore  presented  in  this  Paper  and  are  discussed 
with  rest ect  to  elr-trode  diameter,  the  contact  gap  at  current  zero 
and  the  need  for  maintaining  a  diffuse  vacuum  arc.  1  Refs. 

Primary  Keywords:  Vacuum  I n » »r r u o t #r s ;  Magnetic  Field  Inte-rUDtion 

Mrchanism.  Electrcde  Vaocri  Interruption  of  Over 
4  9k A  ( r ms ) 

COPYRIGHT:  1980  TEFE.  REPRINTED  WITH  PERMISSION 


(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

U  -.  qu'f:  Gods.  Self:  Liquid.  Electrical) 

INDUCTANCE  AND  RESISTANCE  CHARACTERISTICS  OF  SINGLE-SITE  UNTRIGGEREO 
WA'ER  SWITCHES  IN  WATER  TRANSFER  CAPACITOR  CIRCUITS 
P.W  Sperce.  Y.G.  C^en,  G.  Fra.»'#r  and  H.  Calvin 
Physic  Interrs! 1 onoi  Co.  San  Leandro.  CA  94577 

2nd  IEEE  I  itp-r.t  1  ona  1  Pulsed  Power  Conference  Proceedings,  pp  359-362 
(  06  /  1  9 ' 9  }  , 

Inductance  and  resistance  characteristics  of  single-site 
unt  r 1 nge-pd  water  switch  arc  -  channel  a  have  been  investigated  by 
nMSU't'»r  t  of  their  effects  on  frequency  and  voltage  gam  in  a  water 
err -i  C' tor  transfer  circuit.  Data  are  presented  for  two  distinct 
luitr'i  c  onf  i  gury.  1 1  ons  covering  a  voltage  range  from  3  to  6  MV.  gaps 
•r-nm  7  to  35  _-i,  ,md  mean  switching  fields  fro*  150  to  350  kV/cm.  A 
simple  Jumped  csrjwt  modai  is  postulated  with  switch  L  and  R  varying 
lmea-ly  with  gap  spacing  under  low  voltage  conditions.  Extrapolet  ion 
pf  this  ypio-erdcr  model  to  higher  voltage  condition*  compares 
'avorat.lv  u  th  measured  circut  cha  r  ac  t  er  i  st  1  C  S  .  Energy  loss  in  the 
water  switch  is  observed  to  be  approximately  •  factor  of  two  in 
excess  of  maximu-'i  losses  predicted  from  previous  estimates.  3  Refs. 
Prim'v  Keywords:  Resistance:  Inductance:  Variation  With  Gap  Spacing; 

uigh  Voltage;  Efficiency;  Rise  Time  Measurement 
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' Thyr i stcrs) 

INSULATED-GATE  PLANAR  THYRISTORS.  I.  STRUCTURE  AND  BASIC  OPERATION 

J-D.  Plum»r  and  B.W.  Scharf 

Stanford  University,  Stanford.  CA  $4505 

IEEE  Transactions  On  Electron  Device*,  V01 .  ED-2?.  No.  2.  pp  380-387 
102/1980). 

A  high-voltege  Planar  triac  which  is  controlled  by  an 
i i  nsulated-gate  terminal  is  described.  Its  structure  is  related  to  the 
P*)0S  transistor  on  which  <t  >s  based  and  its  multiple  operating  modes 
are  discussed  in  terms  of  an  equivalent  ciremt  composed  of  MOS  and 
bipolar  transistors  and  resistors.  A  typical  junction  isolated  device 
has  a  1SC-V  breakdown  and  a  on-rosi  stance  less  than  10  Onms  for  a 
400-um  Wide  channel.  The  on-reji stance  con  easily  be  scaled  to  very 
low  values  simply  by  increasing  the  device  width.  Extension  of  the 
’*05  thyristor  concept  to  other  devices  and  higher  voltogos  is 
described.  Quantitative  analysis  and  modeling  of  these  new  devices 
are  described  in  a  companion  pipe.  25  Refs. 

Primary  Keywords:  High  Voltage  Planer  Thyristor;  DMCS  Transistor; 

Insulated  Gate  Control;  Petal  Gate  Technology; 

Model i nq 
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(Systems.  Systems) 

TRIDENT-A  riEGAVCLT  PULSE  GENERATOR  USING  INDUCTIVE  ENERGY  STORAGE 

D.  Con»e.  R  D  Ford.  M.H.  lurton  and  I. PI  vitkovitsky 

Naval  Research  lab.  Washington,  DC  20375 

2nd  IEEE  Internat i onol  Pulsed  Power  Conference  Proceedings,  pp  278-283 
(06/1974) • 

A  inr go vo  1 1  level  pulse  generator,  TRIDENT,  has  been  constructed 
utilizing  an  inductive  store  as  the  primary  pulse  forming  device  The 
2.5  micrcH  coaxial  storage  inductor  can  be  energized  with  up  to  500 
WA  obt.i'ned  from  a  500  kj,  60  kV  capacitor  bank.  Current  interruption 
is  accomplished  using  a  three  stage  opening  switch  comprised  of  an 
explosively  actuated  switch  in  parallel  with  foil  end  wire  fuses.  The 
gene-ator  has  been  operated  at  the  410  kA  charge  level  (70%  energy) 
to  produce  700  kV  pulses  with  rise  times  of  150  nsec.  Energy  has  been 
deposited  into  a  7.5  0hm  resistive  load  at  a  rate  of  5E10  U. 

Cue*-**,  on  with  optimized  fuse  dimensions  and  at  full  charge  is 
anticipated  to  app-oacK  megavoit  outputs  at  powers  of  IE11  W.  Future 
experiments  include  util'Z’ng  a  homopclar  generator  as  tne  Current 
source.  '  Refs. 

Prtmo'-y  Keywords:  TRIDENT;  Explosive  Fuss;  Exploding  Wire;  Design 
Const  derat i ons 
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LOW  JITTER  LASER  TRIGGERED  SPARK  GA®  USING  eI8ER  OPTIC 

l.L.  Hatfield*  H.C.  Hordes.  M.  Kristiansen.  A.H.  Guenther  and  K.H. 
Schcnbaen 

Tcvos  Tech  Univensity.  Lubbock.  7X  79439 

2nd  IEEE  International  Pulsed  ®ower  Conference  Proceedings,  pp  442-445 
(06/19791 . 

taser  tr;ggerirg  of  a  pulse  charged  gas  switch  is  described  The 
lasn-  tr  •  ggn  •  ng  results  in  low  jitter  swtchtrg  relative  to  the 

**  The  laser  oulse.  A  novel  feature  is  the  use  of  a  single 
e.p-e  t.  1  rpn,  Quartz,  optical  fiber  to  transmit  the  laser  beam.  The 
«w  tc-  ra-ameters.  such  as  gas  pressure,  gos  composition,  and  laser 
team  focal  point  location  have  been  optimized  to  o-oduce  nanosecond 
delay  and  jitter  wth  as  little  laser  power  as  possible.  The  laser 
oc-ica.  system  has  been  oct-m-zed  for  best  overall  efficiency  in  a 
csnf*eurat  on  suitable  for  ili^rmjtion  of  many  fibers  by  a  single 
laser.  Typical  operating  parameters  for  the  switch  are  2  cm  gap. 

2509  To_r  pressure .  50%  Ar  -  5C%  N/sub  2/  gas  mixture,  and  a  charging 
voltage  of  200  kV.  Laser  power  m  the  gas  is  typ-cally  a  few 
megawatts  with  an  overall  efficiency  greater  than  50X  for  the  optical 
system.  1  Refs. 

Primary  Keywords-  Loser  Triggering;  Fiber  Optic;  low  Laser  Power,  Low 
Jitter;  Multiple  Gaps 
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USA-USSR  INVESTIGATION  OF  1200  KV  TOWER  INSULATION 

( 03/l°80  )  . 


c12 

(P.LSE  GENERATORS) 

(Vi  age'  > 

A  130  KV  LOW  IMPEDANCE  MULTIPLE  OUTPUT  TRIGGER  GENERATOR 
A.H.  Bushnell,  C.B.  Dnbbie  and  A.P.  Krickhuhn 
M«>xwei  1  Laos  Inc.  San  Diego.  CA  92123 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  PP  161-164 

(04/1979) . 

A  uni c jo  low  impedance  trigger  generator  has  been  developed  which 
Can  generate  130  HV  pulses  having  22  ns  rise  time  in  four  50  ohm 
output  cables.  This  gcra'eto'  uses  a  multichannel  rail-gap  switch  to 
dischargo  a  group  of  low  inductance  capacitors  which  are  charged  to 
iEC  k V  into  the  output  cables.  The  performance  of  the  circuit  was 
analyzed  using  a  computer  and  successfully  predicted  the  behavior  of 
the  circuit,  time  jittnr  between  input  trigger  and  output  pulse  is 
less  than  2  ns  (one  standard  deviation).  The  unit  is  immersed  in  oil 
■n  its  own  meta)  housing.  0  Refs. 

Pr.mary  Ke/wnrds  low  Impodenre:  Four-output ;  High  Voltage;  tow  Jitter 
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(SWITCHES,  CLOSING) 

(Miscellaneous  Solid  State) 

NEW  TECHNOLOGIES  ADVANCE  POWER  SEMICONDUCTOR  STATE-OF-THE-ART 
R.  Denning  and  J.  White 

RCA  Advanced  Power  Labs,  Somerville.  HJ 

Solid  Stato  Technology.  (March  1980).  pp  98-105  (03/1980). 

Improved  manuf acturabi 1 i ty .  performance,  reliability  and 
adaptability  are  feature s  of  a  new  series  of  discrete  high  voltage 
power  devices.  16  Refs. 

Primary  Keywords:  1.5  KV  Breakdown;  10A  Current;  Neutron  Doping;  Ion 
Implementation;  Diffusion  Process;  Surfoca  Electric 
Field  Control;  Sipos/Glass  Pesivetion  System;  Metal 
System;  Device  Packaging,  High  Voltoga  Transistors: 
High  Current  Transistors 
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( BREAKDOWN  STUDIES) 

(Cepec i tors) 

POLARITY  EFFECT  MEASUREMENTS  USING  THE  KERR  ELECTRO-OPTIC  EFFECT  WITH 
COAXIAL  CYLINDRICAL  ELECTRODES 

M.  Zohn  and  T.J.  McGuire 

University  of  Florida.  Gainesville,  FL 

IEEE  Transact i ons  On  Electrical  Insulation.  Vol.  EI-15.  No.  3.  pp 
287-293  06/1980). 

Steady  state  solutions  of  the  electric  field  and  space  charge 
density  di str • but i o~s  using  a  drift  dominated  un'pclor  conduction 
model  between  coaxial  cylindrical  electrodes  are  reviewed  and 
compared  to  experimental  results  obtained  using  the  Kerr 
eiectro-ept i c  effect.  With  coaxial  cylindrical  electrodes,  Kerr 
measurements  generally  showed  weok  positive  charge  injection  at  the 
inner  clindrical  electrode  was  so  strong  that  the  space  charge 
shielding  caused  the  electric  field  at  the  inner  cylinder  to  be 
minimum,  with  the  field  increasing  to  the  outer  cylindrical  electrode 
in  complete  contrast  tc  the  usual  space  chrge  free  1/r  field 
dependence.  This  polarity  effect  is  observed  also  for  a  sinusoidal  ac 
high  voltage  with  an  essentially  soace  cha-ge  free  field  when  the 
inner  cylindrical  electrode  was  instantaneously  negative,  and  a  space 
charge  distorted  uniform  field  when  the  inner  cylinder  was 
i  nstcnt.neouslv  positive  5  Refs 

Primary  Keywords  Soace  Charge.  Charge  Injection;  Kerr  Electro-optic 

Mp.i  sur  oment  s .  Coaxial  Electrode  Models;  Breakdown  In 
D ’ eJ  ec  tr i cs 
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(SWITCHES,  CLOSING;  SWITCHES,  OPENING) 

(Gee  Ceps,  E-beam;  Gas  Gaps,  E-beam) 

REPETITIVE  ELECTRON  BEAM  CONTROLLED  SWITCHING 
t.F.  Fernsler,  D.  Conte  and  I.M  Vitkovitsky 
Naval  Research  Lab,  Washington,  DC  2C375 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  368-371 
(06/1979). 


Previous  investigators  have  demonstrated  the  feasibility  of  using 
•n  ionizing  electron  beam  to  control  the  conductivity  of  a  gaseous, 
volume-discharge  switch.  We  have  cons'ds'«d  th*  possibility  of  using 
such  switches  repetitively  at  h-gh  power  levels  (uo  to  2E10  W).  with 
switch  opening  and  closing  tiros  as  short  as  several  nanoseconds.  An 
analysis  of  the  relevant  gas  chemistry  has  indicated  that  those 
reou  i  remer  t  s  can  best  be  met  by  using  a  non-el  ec  t  r  onega  *.  i  ve  base  gas 
diluted  with  a  small  percentage  o *  an  el ec t ronega t i ve  gas  Detailed 
chemistry  simulations,  using  the  non-el ec t ro negat < ve  gas  0/sub  2/. 
have  been  performed  and  will  be  presented  to  support  this  analysis 
Also  discussed  will  be  the  1 i m • ta t ’ ons  imposed  by  switch  heating  and 
9«s  breakdown  6  Re's. 

Primary  Keywords  Velum#  Discharge;  E lec t r cnega t i ve  Seed  Gas: 

Numerical  Calculat'on:  Chemistry  Cons i derat i ons 
COPYRIGHT.  1979  IEEE.  REpRINTED  WITH  PERMISSION 


914 

(POWER  CONDITIONING) 

(Fulse  T ransf ormers) 

DESIGN  OF  PULSE  TRANSFORMERS  FOR  PFL  CHARGING 

C.J.  Rohwein 

Sandio  Labs.  Albuquerque.  NM  87115 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  87-90 
(06/1979) . 

Air  core  pulse  transf ormer %  powered  by  low  voltage  capacitor  banks 
can  ba  simple  efficient  systems  for  charging  high-voltage  (0.5  to  3 
MV)  pulse  forming  transmission  lines  (PFL)  such  as  thosa  used  in 
alectron  and  ion  bean  accal eretors .  In  these  applications  pulse 
transformer s  must  have  the  combined  capability  of  high  voltage 
endurance  erd  high  energy  transfer  efficiency,  particularly  in 
repetitive  pulse  systems  where  these  features  are  of  primary 
importance.  The  design  of  shielded,  high-voltage,  spiral,  strip 
transformers  which  fulfill  these  requirements  is  described  m  this 
pmer  Transformers  of  this  type  have  been  tested  in  three  systems 
which  operate  with  greater  than  90  percent  transfer  efficiency  and 
have  not  failed  in  over  1 E 7  shots.  6  Refs. 

Primary  Keywords:  Air  Coro  Pulse  Transformer,  Pulse  Forming  Lina; 

Charging;  Strip  Transformer;  High  Efficiency 
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(SWITCHES.  OPENING;  SWITCHES.  OPENING) 

(Mechanical;  Gas  Caps,  Magnetic  Field) 

DEVELOPMENT  CF  DISTRIBUTION  AND  SUBTRANSMISSION  SF/SUB  6/  CIRCUIT 
BRFAKER  AND  HYBRID  TRANSMISSION  INTERRUPTER 
G  A.  Votta,  R.<.  Smith,  M.B.  Engels  and  L.A.  Nugent 
Gould  Inc.  Colmar,  PA  18915 
EfRI  Report  No  EPRI-EL-8I0  (06/1978). 

A va 1 1 ab t 1 r ty:  EPRI -Ei. -810 
EPRI 

Test  rodels  of  the  arc  spinner  interrupter  were  built  and  tested 
to  determine  the  component  requirements  and  arrangements  necessary 
for  tte  desired  Performance.  A  sngle-phase  laboratory  model  of  this 
inte-rupter  wa«  successfully  testeo  up  through  25  kA  at  13.5  kV. 
Interruption  of  40  kA  at  13  5  kV  was  demonstrated;  however, 
satisfactory  perfornonca  was  not  obtained  at  significant  current 
levels  during  this  program  when  tested  at  higher  voltages.  A 
full-scale  nodal  of  a  three-phase  outdoor  distribution  power  circuit 
breaker  rr ted  18  kA  at  15.5  kV  was  built  and  successfully  tested  to 
standards.  34  Refs. 

Primary  Keywords  Spinner  Interrupter;  Hybrid  Interrupter;  Vacuum 
Interrupter,  Performance  Test 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical) 

HIGH  REPETITION  RATE  MINIATURE  TRIGGERED  SPARK  SWITCH 

M  F.  Rose  and  M.T.  Giancy 

Naval  Surface  Weapons  Center,  Dahlgren.  VA  22448 

2nd  IEEE  Int ernat t onal  Pulsed  Power  Conference  Proceedings,  pp  295-300 
(06/19*9)  . 

A  miniature  triggered  spark  switch  designed  to  operate  *t  high 
repetition  rates  has  been  constructed.  The  device,  along  with 
associated  trigger  circuitry,  has  been  incorporated  into  a  simple  l-C 
generator  which  produces  an  oscillatory  discharge  at  a  frequency  of 
150  M**z .  The  switch  is  operated  in  the  pressure  range  760  Torr  - 
2  6E3  Torr  using  commer i c i a  1  dry  nitrogen  as  the  working  gas-  Beth 
brass  and  aluminum  electrodes  were  investigated  for  repetition 
f req  T"  •  #i  as  hign  as  20  kHz  and  for  gas  flow  rates  as  h>gh  as  8  cu. 
cm . / sec  The  effect  of  repetition  rat*  on  switch  jitter  and  Switch 
hr e«* kdo»in  voltage  ’s  presented  and  discussed  >n  terms  ef  gas  pressure 
and  flow  4  R* f s . 

Primary  ftp /words:  Rap-rated.  High  Pressure;  Quenching  Spark  Gao;  fast 
Pise.  Low  losses.  L-C  Oscillator 
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UNSU IATION.  MAGNETIC) 

{  ) 

INFLUENCE  of  NONUNIFORN  EXTERNAL  MAGNETIC  FIELDS  AND  ANODE-CATMODE 

shaping  cn  m*.c-ne’:c  insulation  in  coaxial  transmission  lines 

*1 .  A  .  Mo  st  rom 

Los  Ma-os  ‘•aTtonel  Labi.  Los  Alamos,  nm  87545 

2nd  IEEE.  I  -  t  e'na  t ;  ona  2  ?uliP^  Power  Ccn*#r*r  ce  Proceedings,  po  475-478 
.C6/1  -79  . 

1  o x '  c  -  ss'  on  l'oes.  used  to  transfer  the  high  voltage 

pu) sc  tpto  the  diode  rgg-on  of  g  rel.nt  ’  v '  st  >  c  electron  beam 
gene-at c r  .  have  been  studied  using  the  two-di mensi ono 1  t i me-dependent 
♦ully  r  el  at  ■  v  i  at  i  c  and  electromagnet!  c  part'd#  simulation  code 
CCURr.  A  ample  theory  o*  magnet. c  insulation  that  agrees  well  with 
s '  mu  ..it  ;  c  >  results  *0”  a  st-a'Cht  cylindrical  coax  :n  a  uniform 
exterrai  magnetic  field  is  used  to  interpret  the  effects  of 
an  ode-cat  he  o-#  sh*»o;n<j  end  roni/n  i  f  arm  e**p-n«-»l  magnate  fields,  loss 
of  r;?-<r*'c  msvlat  ’  on  appears  to  be  iriniw-.-cd  by  satisfying  two 
con; i * i c ~ s :  tl)  the  catnede  surface  Should  follow  a  flux  surfoca  of 
the  external  magnetic  field:  (25  the  anode  should  then  be  snaoed  to 
insure  that  tne  magnetic  insulation  impedance,  including  transients. 

• s  always  greeter  than  the  effective  load  mcadimcc  whe-eve-  there  is 
an  electron  4!ow  in  the  a-ode-cathod©  goo.  ”  Refs. 

Prt’na-y  (tvusrci:  Nyrt'  c#!  Calculation;  CC'JBf:  Si-ple  theory; 

External  Harriet *c  Field 
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'PC«E?  TRANSMISSION;  INSULA-ION.  MAGNETIC) 


1-5*  «  -  n  .  •  nes  > 

.ALT  «’A  ■£  N-.r£FICAL  SCLUr  ION  MAONE' 
IN  CCAXiAL  GEOM' 
».ani<o-  and  P.F.  Ott;nger 
>!  Research  Lab.  Wji'irs^en.  CC  20375 

»err.r-  Nr  NR _  ASS4*  (11/1981). 
lah-  1  *  t  y  A?  A 1  ?**•*  3 

NT  IS 


CALIY  INSULATED  CHARGE  FLOW 
RY 


A  veC  *  or  i  ged .  FCRTR.'.N  connuter  program  has  been  written  to 
calsu  rto  steady-state  electron  *n^  ion  fluxes  as  well  as  radial 
'.■rt"  ;»•»  0*  *he  mag  et’c  and  r'.prt'ic  fields  for  specific  practical 
Mdp;  a>d  magnet  colly  u.iuln'sd  vacuum  feed  line  p*r#not»rs . 

'  'O  rumor  r;*l  formulat  or  ;s  (ft'ivpr;  in  cart  from  thg  thcrroticol 
t'entmen:  of  the  tooc  by  K.D.  Bergeron.  Mowovor,  >t  differs  from  the 
treatment  in  several  important  reseects.  including  o  correction  in 
one  ef  the  key  seal  ng  expressions,  a  rgst’uctunng  of  the  boundary 
conditions  to  allow  for  socct'c  parametric  solutions,  and  a  more 
cargfol  consideration  of  the  regions  near  the  anode  and  cathode 
Surfaces  end  near  the  electron  sheath  boundary.  In  deriving  these 
results,  analytic  eoorox i mat ' ons  for  the  fields  in  these  ’special* 
regions  KC'a  developed.  These  approximate  solution*  permitted 
numerical  treatment  of  the  singularities  there.  Matching  the 
approximations  between  the  regions  also  provides  first-order  guesses 
for  the  gross  ster.dy-stat*  operating  character  1  st  <  cs  .  25  Refs. 

Primary  Keywords:  Numerical  Simulation;  Charge  Flow;  Electron  Flux; 

Ion  Flux;  Radial  Profile;  Scaling 
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( BREAKDOWN  STUDIES) 

(t ( ghtning) 

LONG  ARC  SIMULATED  LIGHTNING  ATTACHMENT  TESTING  USING  A  15C  KW  TESLA 
COU 

R.K.  Golka 

Ucndover  AFB.  Utah  84083 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  136-141 
(06/1979) 

Recent  advances  in  direct  lightning  strike  testing  have  been  in 
lightning  attachment  test  techniques  and  generator  development  using 
a  very  large  Tesla  Coil  (51  feet  wide).  Break throughs  ir»  simulated 
lightning  attachment  to  small  scale  replica  aircraft  models  which  can 
be  adapted  to  full  size  operational  aircraft  have  been  made  in  the 
past  ycfii-.  New  h  gh  voltage  long  arc  generator  developments  have 
surceecrd  in  producing  voltages  «r  excess  of  15  million  volts  end  arc 
lengths  in  excess  of  40  feet.  The  shortest  path  from  the  discharge 
a*-c  eloctrode  to  the  model  evtermity  using  the  long  ere  does  "ot 
qovem  *  h*»  attachment  pomts  to  tho  test  specimen  as  it  dors  when  a 
Short  arr  is  used  to  conduct  Simulated  lightn-ng  testing.  The  system 
just  described  may  also  havo  application  os  an  ultra-high  mega-volt 
source  for  particle  beam  weaponry.  0  Refs 

Prima-y  Keywords  lightning  Simulation;  Pulse  Generator;  Attachment  To 
A  1  r  c  r  a  f  t 
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(INSULATION,  MAGNETIC) 

(  1 

MAGNETIC  INSULATION  IN  SHORT  COAXIAL  VACUUM  STRUCTURES 

MS.  D i Canua  and  T.S.  Sullivan 

Physic  Inte-nat  1  onal  Co.  San  Leandro.  CA  94577 

2nd  IEEE  Internet! on# 1  Pulsed  Power  Conference  Proceedings,  pp  483-486 
(06/1979) 

Magnet i ca 1 1 v  insulated  vacuum  structures  (MIVS)  can  bo  used  to 
ovorcn»p  limitation  on  power  flow  'n  liquid  dielectrics  and 

d ' ol e ’ c  vacuum  interfaces  in  pulsed  high  powo-  accelerators.  A 
s*'ort  (1  mm).  1  ow-  •  moedonce  (2/sub  o'-5ohm)  coaxial  MIVS  with  a  geo 
ct  S  mm  was  studied  e»r or  1  men * a 1 1 y .  Power  flows  of  1.5E10  W  cm/sup 
-2/  were  observed.  The  current  pulse  showed  seme  erosion  before  the 
onset  of  "(.grrt'c  insulation.  The  transverse  electron  current  arising 
’rrm  this  errsion  was  observed  with  Faredcv  cup 5  imbedded  in  the 
wall.  Mignetic  insulation  mas  lest  about  tO-’O  ns  into  the  pulse 
This  less  was  also  nnserved  m  the  Famriay  cups  and  radiation 
diagnostics.  This  lrss  of  magnetic  insulation  15  associated  with 
closure  of  the  gap  by  cathode  pitfria.  8  R#fs. 

Primary  Keywords:  Vacuum  Interface;  Insulation  Onset;  loss 

Calculation;  Transverse  Electron  Current;  Faraday  Cup 
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(  JMSVL  AMPS,  MAGNET  I**) 

(  ) 

MITL-A  2-D  C2DE  TC  INVESTIGATE  E 1 E C TR0N  FlOW  THROUGH  NON-UNIFORM  FIELD 
fc GI2-.  0(  MAGNETICALLY  INSULATED  TRANSMISSION  LINES 
E.L.  Neau  and  ,.p.  VnnDavondcr 
So’dto  labs.  A  4  bi  over q-ue .  NM  87".15 

2->f  IELL  Inte-nat ’ oral  Pulsed  Power  Conference  Proceedings,  pp  479-482 

(  fl*-/l  9;  9 )  . 

5cl * -magnot 1  cal J y  insulated,  h-gh  voltage  transmission  1 i nes  are 
use  !  • n  np-t'ol  confinement  fusion  part>cle  accelerators  to  transmit 
power  from  the  vacuum  insulator  to  th*  diode.  Injection  and  output 
convolited  sect’cns  pose  special  problems  in  establishing  th*  desired 
elect-on  flow  pattern  needed  to  maintain  high  overall  efficiency.  A 
time  dependent.  2  D  numerical  code  for  planar  or  triplate  gei’Hotries 
C/ilcul  a»t  s  ’hp  mu**on  of  a  test  electron  through  the  tapo'C'*  input  r«* 
output  c1’1  volutes.  The  I'D  Par  apo  t  en  *  i  ol  model  '5  assu--»d  f  -  he 
Ci»Srcrr  ate  at  orcH  POS’tiO"  the  magnet'C  f'eld  and  pCter*iaJ 

d  t  st  r  :  on  are  calculated  in  the  vicm'ty  of  the  po-ticlo  ike 

elvctr-c  field  >s  then  calculated  from  Gauss's  Lew,  end  ♦  r  elnctron 
motion  i  s  calculated  relat  i  v  i  st  i  cal  ly  .  The  results  show  fiat  »r,e 
ploc*ron  c»ronicrI  momentum  in  the  direction  of  flow  changes  as  the 
e.’cct-cn  p  sjps  throug1,  a  convoluted  geometry.  As  sncwi  by  Mpnde-, 
th-  so  elec  -  on  5  flow  between  thp  cor  data's  afte-  tne  cor.s'  .‘.e 
wthcj*  r  p  -  i  nf  or  soc*  •  ng  tho  cathode.  Wo  hyro*hesi7P  that  thvse 
electrons  lead  to  the  losses  observed  in  long  self- magnet  C A J 1 y 
•  n  uio^en  I 'nos.  pc- suits  cf  cal  c-1  a  t.  ons  are  correlated  wt->  results 
n4  the  -  to  nr  -a-  *  ' -w  pvpprirp'  t.  V  Refs. 

Pri-ary  Kuywcrds:  Electron  Flow.  Convolute  T erm i nat i ons ;  Numertcal 
Lolculctijn;  Loss  CalcuIat‘0-1 
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(SWITCHES.  CLOSING) 

(Gas  Gacs,  EJoctr*cal) 

PARALLEL  COTBINATIONS  OF  PRE-I0MIZED  LOU  JITTER  SPARK  GAPS 
W.A.  Fitzsi*—  ons  and  L.A.  Rosocha 
National  Posparch  G-oup.  Madison.  WI  53705 

2nd  IEEE  Internat i one  1  Rulsed  Power  Conference  Proceedings,  pp  184-186 
(04/1979)  . 

The  properties  of  10  to  30  kV  four  electrode  field  emission 
prc-iomzcd  triggered  spark  gaps  have  been  studied.  A  mid-plane 
eff-axis  trigger  electrode  is  biased  at  *V/sub  o//2.  and  a  field 
emission  point  is  located  adjacent  to  and  biased  at  the  grounded 
cathode  potential.  Simultaneous  application  of  a  -V/*ub  o/  trigger 
ou 1 se  to  botn  the  electrodes  results  in  the  rapid  sequential  closing 
of  the  anode- tr i ggrr  and  tr \  gger~cathode  gaps.  The  observed  jitter  is 
..bout  1.5  ns.  Parallel  operation  of  these  gaps  (up  to  10  so  far) 
connected  to  a  common  capsc  tve  load  has  been  studied.  A  simple 
theory  that  p-qJ<  cts  the  number  of  gaps  that  may  be  expected  to 
operate  in  parallel  is  discussed.  0  Refs. 

Primary  Keywords;  Four  Electrode  Field  Emission  Spark  Gap:  Triggering 
Cons i deret i ons ;  Low  Jitter;  Parallel  Operation 
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(SWITCHES.  CLOSING) 

(C-as  Oops.  Materials) 

SURFACE  AGIM  IN  HIGH  REPETITION  RATE  SPARK  SWITCHES  WITH  ALUMINUM  AND 
mSS  ELECTRODES 

Ml.  Glrncy  and  M.F.  Rose 

Naval  Surface  Weapons  Center,  Dahlgren,  VA  22448 

Cnj  IEE1  Interna*,  i  onal  Pulsed  Power  Conference  Proceedings,  pp  301-307 
(Oi/19795 . 

The  surface  aging  of  the  electrodes  of  miniature  spark  switches 
(A/d  nsnroximately  50)  is  explored  using  commercial  dry  nitrogen  as 
the  wo  ruing  gas  5oth  brass  and  aluminum  electrodes  were  investigated 
for  ag'ng  character i sties  using  a  constant  gas  flow  rate  of  8  cu.cm, 
sec.  The  gas  pressure  was  varied  from  760  torr-5200  iorr.  The 
switches  war®  constructed  as  on  integral  part  of  a  miniature  L-C 
oscillator  t.htch  has  a  ringing  frequency  of  approx i mately  150  MHz. 

The  aging  process  was  halted  at  ervals  ranging  from  one  to  several 
thousand  discharges  and  the  electrode  surface  examined  with  a 
scar.-  ■  nq  electron  microscope.  9  Refs. 

Prim.-ry  Keywords:  F'.oct-odv  Eros  cn;  L-C  Oscillator;  Rep-rated; 

jurfarr  Cc.itir^s;  Electrode  Preparation 
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t  *WI * CHES .  Cl  05  I NG) 

(Q-.*s  Gars,  My. ?»'  ») 

AC? JM I C  PHENOMENA  IN  EROSION  OF  SPARK-GAP  ELECTRODES 

R  A.  Pe*-  and  T.R  Burkes 

Te*as  Tech  Untv,  Lubbock.  TX 

Arrl-ed  physics  t*tte-s.  Vo  1  36.  So  7.  pp  536-539  (04/1980). 

E  *  per i *jn t  s  have  been  conducted  to  show  that  acoustic  waves 
gen.o-a*ed  m  the  eiertrede  material  may  cause  an  order-of -magn  i  tude 
increase  in  the  rate  of  electrode  e-csion  This  increase  is  due  to 
t^c  arrival  of  reflected  ac3f«tir  waves  at  the  electrode  surface 
while  arc  srots  «re  still  me  Iren  7  Re#s. 

Primary  Keywords-  A'c  Spots-  Ruilected  Acoustic  Uaves;  Increased 
Erosion  Ra*e 
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(PVtSE  GFNERA  TCF5  .'  PLL5E  GENERATORS) 

(MJ'«  ;  '  ne  T  v'»e  > 

A  50C  KV  RFP-RATE  MARX  GENERATOR 

J  .  Sha  nice 

Me»wpll  Labs  Inc.  San  Diego.  CA  °?123 

2nd  !Etl  In’ernnt  •  mal  Pulsed  Po»-9-  Conference  Proceedings.  PP  226-231 
(CA/15'9) 

A  efftcen*  PCN/Marx  generator  was  constructed  for  generating 
mgn  *<cr(iQi>  po»jp-  eiectre-  boom?  The  generator  consists  of  ten  100 
fcV  PFN  stoves  corseted  in  a  Mar*  conf i gurat ’ on .  The  Marx  generator 
e-n!cvS  purged  gas  switches  Th#  nominal  operating  parameters  ore: 
Volt^qe-SO?  wv ,  Current  ID  kA.  Pulse  Duration-1  microsecond. 
Rep-Rote-  to  100  Hz.  Average  Power-Lo  500  VW.  This  Paper  discusses 
the  M.-rx  t'l^rjirg  power  conditioning  and  t:ie  operation  of  the 
gmer  c,  t  nr  ir.*o  resistive  ar.v  electron  team  loads.  1  Refs. 

Primc-M  Keywords  Puls#  Forming  Network;  Mj-x  Conf  i  gurat  i  on  .  High 
Power;  Gas  Spark  Gao;  Ren-rated.  Charging 
Co-si  derat  i  or.s 
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(BREAKDOWN  STUDIES;  SWITCHES ,  CLOSING) 

(G»s.  S*CO»eryi  Gas  Gaps.  *«Ow*ry) 

G*5  COOLING  Ah 0  ELECTRIC  STRENGTH  RECOVERY  AFTER  A  SPARK  DISCHARGE 
E  P  6*1 1 kov 

L  '  ng-ad  Po  lytechn  i  ca  1  Institute,  Igningrad.  USSR 

A-v.p*  pry*  cs-T#chn»c*l  Physics.  Vol  •  16,  No.  t,  pp  1321-1525 

«  C2  -  !«:2>  . 

T-ans.  F-ar  Zhurnel  T  ekhn  i  chaiko  t  Fiziki  41.  1678-1681  (August  1971) 
Recovery  of  tha  electric  strength  of  air  gaps  with  a  length  s  = 
2-10  mm  after  the  passage  of  current  pulses  of  0  6-20  kA  and  3-1500 
*icrese;end»  long  ’»  investigated.  The  cooling  of  tha  gas  following  a 
seorK  d’sehargo  •»  investigated  qualitatively  be  weans  of  the  shadow 
method  4  Rets. 

Pr  rr>«*-y  Key’io-ds  Gap  Recovery,  Air  Gap:  20  kA  Pulse:  1500  Microsecond 
Duration;  Gas  Ccol’ng.  Shadowgraph  Diagnostic 
COPYRIGHT:  1972  AMERICAN  INS’I'UTE  OF  PHYSICS.  RErR3NTED  WITH 
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'?*FA*rDCWN  STUDIES:  SWI tCHFS ,  CLOSING) 

Gas.  Crt  cal;  Gas  Gars.  Optical) 

CkE:*e?N  DiNSITlES  IN  LASER- TRIGGERED  SPARK  GAP  DISCHARGES 
R .  J .  C-u-Icy,  * .  f .  Wiliams,  M.A.  Gunderson  e~d  a.  Watson 
’oxas  To'n  -Jn  1  vc  r  s?  *y  ,  Luoooc-*.  TX  7  9  ^  C  ** 

2r~r  IEE"  I^tornat ■  Pnal  ‘•u.sed  Power  Conference  Proceedings,  pp  1*9-121 

:  n*,/  •  ;  7  ;  ’ 

results  of  experiments  designed  to  measure  electron  densities 
frg-i  r.eo*  jrpfer t s  cf  stark  broadened  sncctrai  oroMes  in 

C“- 1  r  •  ■j-v  eo  dischi-ges  in  Kyorege"  a  -  @  reported.  Temporally  and 
spot  allv  resolved  data  nave  been  obtained  both  during  a^d  after  the 
3  -  -  fc-  ci  scho-ges  \r  hydrogen  •  Evdrncp  of  a  shockwave  is  presented. 
cer-s-*tent  w;th  the  cb?®rvot-cns  o'  other  investigators.  3  Refs. 

°r : -o “ v  Keywords:  Stark  Broaoening;  laser -tr i ggpr  i  ng ;  Hydrogen  Working 

Gas:  Shock  Wave 
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(  Pt.RTCLE  BEAMS.  ION) 

"’*r,*S:GN-^CWER  ION  BEAM  GENERATION  WITH  AN  INVERSE  REFLEX  TETRODE 

J.A.  Pasour,  R . A .  Mohaffey,  J.  Golden  and  C.A.  Kapetanakos 

Naval  Research  Lab,  Washington.  DC  20375 

t  r  p* i #d  Physics  Letters.  Vol.  36.  No.  8.  pp  646-648  (04/1980). 

A  new  ref lex » ng— electron  ion  source  is  described.  The  device 
produces  a  un i di rect i onal  ion  boem  with  relatively  high  efficiency 
even  when  the  applied  magnetic  field  exceeds  the  self-field.  This  new 
source  ope-otes  at  a  low,  constant  impedance  during  much  of  the 
applied  voltage  pulse  and  is  better  matched  to  available  high-power, 

1 ow— ’ -ucdonco  generators  than  previous  ref lex i ng-electron  devices. 
Proton  nulses  with  peak  current  approximately  500  kA  have  been 
produced  wth  the  inverse  reflex  tetrode  coupled  to  the  Gamble  II 
generator.  15  Refs. 

Primary  Keywords:  Reflex  Triode:  low  Impedance;  Constant  Impedance; 

Solid  Cathode;  5 CO  kA  Output  Current;  Experiment; 

Theory 
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(PARTICLE  BEAMS.  ION) 

<  Generat i on ) 

ION  BEAM  GENERATION  THROUGH  A  MOVING  PLASMA  BOUNDARY 

M.  Dembinski  and  P.K.  John 

University'  of  Western  Ontario,  London,  Ontario.  Canada 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  72-75 
( 06/1979) 

It  is  shown  that  ion  currents  extracted  from  a  moving  plasma  con 
be  increased  by  a  factor  of  approx i metely  plasma  velocity/  acoustic 
Speed  as  eo-pared  with  e  stationary  plasma  of  the  same  density  and 
temperature.  A  conincel  theta-einch  gun  is  used  to  accelerate  plasma 
with  density  in  approx i metely  1E1Z  cm/sup  -3/  to  velocity  v 
approximately  1E7  cm/s  Total  currants  aoprex i mately  100  A  of  10-20 
keV  ions  were  obtained  from  an  8  cm  diameter  extraction  system  7 
Refs . 

Primary  Keywords:  Moving  Plasma:  High  Currant;  Chi ld-Lengmu i r  law; 

Experiment 

COPYRIGHT  1979  IEEE,  REPRINTED  WITH  PERMISSION 


(SWITCHES,  CLOSING) 

tG°’  kS^.S^TRIGGEREO  SF/SUB  B/  SFARK  GAP  FOR  L0U-JITTER  TIMING 
W.R.  Rapopcr  t .  J-  Goldhor.  J.R.  Murray  and  M.  D’Addano 
Lawrence  Livermore  Lab.  Livermore.  CA  94550 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  Zj6 


of  KrF  laser 


*  An%c/sub  6/  spark  gap  operated  at  field  stresses  of  60-180  kV/cm 
can  be  triggered  with  subnonosecond  jitter  by  volume  breakdown  •- 
SF/sub  6/  induced  by  as  little  as  10  «J  in 
radiation.  0  Refs.  . 

Primary  Keywords:  Laser  Triggering;  Very  low  Jitter 
Secordory  Keywords:  Abstract  Only 
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(BREAKDOWN  STUDIES) 
(Surface  Flashnver) 
MECHANISM  0e  PULSED 


SURFACE  FIASH0VER  INVOLVING  ELECTRON-STIMULATED 
DESORPTION 


R.A.  Anderson  and  J.f.  Brainard 
Sondia  Labs.  Albuquerque.  NM  87115 

Journal  Cf  Applied  Physics.  Vol.  51,  Np.  3.  pp  1414-1421  (93/1980). 

A  simple  model  is  proposed  to  explain  how  a  prebreokdown  avalanche 
of  secondary  omission  electrons  can  lead  to  surface  flashover  when  a« 
insulator  in  vacuum  breaks  down  a  few  nanoseconds  after  high  voltage 
is  applied.  Th*  case  of  a  plane  i nsulal or-vocuum  interface 
peroendi cular  to  pa-allel  electrodes  is  considered.  Positive  surface 
charging  is  assumed  to  occur  almost  immediately  upon  application  of 
the  voltage,  and  the  attendant  secondary  emission  avalanche  is 
assumed  to  be  maintained  at  saturation  throughout  the  prebr*akdown 
time  delay  by  *icld  emission  from  the  cathode  elect-ode.  Bombardment 
of  the  insulator  by  avalanche  electrons  desorbs  a  cloud  of  gas.  which 
is  pa*tially  ionized  os  it  drifts  throug >  the  swarm  of  electrons  in 
the  eve  >.nChe .  The  electric  f’eld  at  the  cathode  end  of  the  insulator 
bcco-TS  enhanced  os  positive  ions  accumulate,  which  in  turn  increases 
the  'icld  emission  and  the  rates  o'  gas  desorption  end  lo-'zation. 

This  or. d  other  regenerative  processes  rapidly  lead  to  breakdown. 

Field  o-kn-if p"*«t  at  the  cathode  era  of  the  insulator  and  *nr»eosed 
f  e  n-i-ss-»n  o-e  >  nd  i  v  *  d..n  1  1  y  co-i  'dfrrd  in  dete-r-in'f-  the 
prrj’s.'ii"',:1'  ti~p  delay.  w>  th  very  s.m  I«i.  results.  7h« 
r-orc-t  ■  3->  •  i  i  tv  ve  iiuve  ohserveo  oetwren  the  timed  delay  and  tKe 
•  nvf  •  se  st.  ore  o'  t  -e  op-’  led  vrltaof  s  o  1  so  pr  e  s  >  c  *<*d.  «» s  wt  11  a  s  a 
dopenovnee  of  the  t 1  r#  de»cy  on  the  insulator  length,  i  he  moric  *  may 
ni-jo  account  for  fhp  improved  per f c rmance  of  insulato-s  coated  with 
cnr*a  r  metol  oxides.  59  P  's. 

Pni-,ry  K*,.,c“ds  Pulsed  Surface  Fiashove-;  Prebreakdown  Phenomena : 

Vacuum- i nsu.ator  Inturface;  Surface  Charge,  Gas  Cloud 
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(PARTICLE  BEAMS,  ELECTRON) 

( Generat i on ) 

REPETITIVELY  PULSED  ELECTRON  BEAM  DIODE  LIFETIME  AND  STABILITY 

M.T.  But  tram 

Sandia  Labs.  Albuquerque,  NM  87115 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  61-64 
(06/1979)  . 

Repetitively  pulsed  vacuum  beam  diodes  will  be  required  for  most 
projected  inertially  confined  fusion  systems.  Yet  data  on  the 
operation  of  diodes  unoer  reoetitive  pulsing  is  sparse.  This  paper 
discusses  the  operation  of  a  250  KV.  1.5  kA/sa.cm.  diode  at 
ropetiticn  rates  to  30  Hz  for  sustained  runs.  Short  term  stability  is 
typically  3  percent  (standard  deviation).  Longer  term  therg  is  a 
drift  toward  higher  impedance  rt  the  start  of  the  pulse.  Details  on 
this  d-tft  and  a  comparison  of  this  process  for  a  rather  blunt  versus 
a  sha-o  edged  cathode  are  presented.  1  Refs. 

Primary  Keywords  Vacuum  D'odq.  lifetime;  Impedance  Stability; 

Rep-rated 
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(SWITCHES.  CLOSING) 

<Gas  Cans,  Electrical) 

SIMULATION  OF  INDUCTIVE  AND  ELECTROMAGNETIC  EFFECTS  ASSOCIATED  WITH 
5INCIS  AND  MULTICHANNEL  TRIGGERED  SPARK  G/.PS 
S.  Levinson.  EE.  <jrbardt .  M  Kristiansen  and  A.M.  Guenther 
Texa>  Tech  University,  Lubbock,  TX  79409 

2nd  IECL  Internal itmal  Pulsed  Power  Conference  Proceedings,  pp  433-436 

( 06/1979  )  . 

When  breakdown  of  a  pressurized  spark  gap  is  initiated  by  a  high 
power  laser.  a  norrow  spark  channel  is  quickly  established.  In  this 
case,  the  rise  tine  of  the  curre-t  in  the  external  circuit  due  to  the 
br»akdovn  of  the  gap  is  determired  in  a  large  measure  by  the 
inductive  and  e 1  pc t romegnet ' c  effects  associated  with  toe  channel 
dimensions  and  the  resulting  physical  discontinuities,  experiments 
have  been  conducted  using  spork  gaps  where  the  discharge  channel  is 
Sim  letcd  by  a  very  thin  wire.  Current  rise  t»me  measurements  for 
various  wire  sizes  (i.e.»  spork  channel  radius),  wire  position  (i.e.> 
on  or  off  axil),  and  number  of  wires  (i.e.»  mul t i channel i ng )  have 
been  carried  out.  The  ru*  t'mo  values  thus  obtained  agree  quite  well 
with  the  laser-tr i ggcred,  S’ngie  and  multichannel,  spark  gap  results. 
These  results  can  be  qualitatively  explained  using  simple  inductive 
circuits  which  H-aiTat  i  ca  1  iv  underline  the  inductive  character  of  the 
breakdown  Th*  s i jn ’ f • c#nce  of  these  results  in  revealing  the 
mechanism  of  spa* k  gap  breakdown  will  be  discussed.  3  Refs. 

Primary  Keywords:  Spark  Channel  Study;  Simulation;  Wires;  5witch 
Inductance 
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(SWITCHES,  CLOSING) 

(Gas  Gaos,  ".tar , s>  5p>RK  0Jp  ECOs.,OM  JESUITS 

R.  Petr.  D.  Barrett  and  T.R.  0or!;®,_  _ 

Tcxao  Tech  University.  Lubbock,  TX  ?9409 
2nd  IEEE  International  Pulsed  Power  Conference 

( ^The^erosi on  characteristics  of  a  snerk  gap  with  para  1  lei -plane 
electrodes  are  determined  at  atmospheric  and  vocuum  F™»*ures 
Frosion  as  a  loss  of  electrode  mate-'al  is  ^esured  in  a  range  o 
JOB  to  10CO  .-,.'11.  Th.  of  .l.clrod.  .ros.on  ,s  fO“"J  *•  h* 

rotated  soot  formation,  switching  rates,  me. ting  point  o  t  e 

atectrodn.  pressure,  and  gap  length.  Eros-on  values  for  a  pulse 
current  are  given  for  elum.nu",  brass-  and  —eh-in. 

Primary  Keywords;  Far*  llel-plmc  Electrodes. 

Formation;  Switching  fcnt# 
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(SWITCHES,  OPENING;  BREAKDOWN  STUDIES) 

(**#eh<ni  col  ;  Vacuum*  Hlectricel) 

THE  EFFECT  CF  GLASS  DEBRIS  CN  ELECTRON  EMISSION  AND  ELECTRICAL 
BREAKDOWN  OF  VACUUM  INTERRUPTERS 
G.A.  F«rrali  and  F.G.  Hudda 
General  Electric  Co.  Schenectady,  NY  12301 

IEEE  Transection*  Cn  Elertrical  Insulation,  Vol .  El-15.  No.  2,  pp  61-67 
( CA/I«&3  )  . 

Pro- breakdown  electron  enmion  end  breakdown  voltages  have  been 
stud'ed  ter  three  ««psr  i  mer.  tol  vacuum  tntfr-tpt»rs.  two  of  which 
conta-ned  numerous  gl*ss  particles  the  largest  of  which  were 
t ■  »p 'Cully  50  microns  m  their  longest  dimension  The  contaminated 
interrupters  differed  from  the  unconta-r  ■  net  pd  interrupter  in  the 
following  ways.  1)  Continuously  recorded  F owler-Nordhe < m  plots  had 
lower  slopes  and  shewed  several  st*nw>se  changes  n  emission  as  the 
applied  hig*>  voltagn  was  varied.  2'  60  H  -  breakdown  voltages  were 
i-w®“  and  occurred  ra-domly  for  sustained  AC  voltage  ct  constant  oeak 
amplit.de.  3)  Electron  a-  ss-on  current  wth  DC  high  voltage  copi  ed 
was  mar k ad  1 y  sens' tive  to  mechanical  snock .  Changes  ir  emission 
occurred  at  statistically  varying  t • me  intervals  which  may  be  several 
tens  of  a*  11 •seconds  free  the  imposed  shock.  We  conclude  that  the 
presg-c#  c*  glass  particles  wt**-n  the  interrupter  strorgly  alters 
tne  e-i  sj'jn  prsi*crt;es  cf  hig.-*ly  stressed  internal  surfaces  and 
s  i  grs .  *  ■  can  •  1  y  deg-adex  dielectric  capability.  7  Refs. 

Pr*»sry  <e/ words:  Va-uum  P-eakdown ;  Glass  Dooris;  Vacuum  Intsmusters: 

65  Hj*  B-eakdow-  Voltages;  f,'p-br<i-Ldown  Elect-on 

Emission;  Degraded  Dielectric  Capability;  Mechanical 

Shock  rriais.  Performance  Degradation 
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' APEAVDCKN  STUDIES) 

'  -feu  l"«  ,  clrct  'Cal) 

(  *  A  L  y  S  i  H  »  N ?  A^PL ! CATION  Qc  A  TRANSFORMER  CORE  THAT  ACTS  AS  AN  ARC 


J.v.  F .  f»k  f  1  ) ,  W.R.  BaL »'  (2)  and  H.M.  Owren  (2) 

1’  B-o-kha.en  NatiO'al  Labs.  Uoton.  NY 
iawo'ffi:r  S  -  - Icy  Laos.  Be-kls-y.  CA 

I • EE _^r ftrs^c . , on*  On  sl«?nn  Sconce.  Vc|.  P5-8.  No.  1,  pp  33-38 

A  «»-  i-i  o4  enuat  ons  is  derived  from  which  a  trans* ormer- core  arc 
snubber  ca-  he  designed.  Tn«  theories  used  to  derive  theso 
•  ■.press  ers  are  e ,  aoorat  •  or  s  of  prevous  studies  of  du  1  se-operated 
;r jnsform.  cores.  Some  comparisons  between  theo-eticol  and 
•xper i me-*.*l  results  a-e  given.  6  Re's. 

Primary  Keywords  Arc  Snubber;  Transformer  Core:  Eddy-current  Losses; 

Residual  Magnet i eat t on 
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( PiRT ICl E  BEAMS.  ELECTRON) 

< G»ner#t • on J 

A  COAXIU  E-BEAM  EXCITATION  SYSTEM  FOR  HIGH  POWER  EXCIHER  LASERS 
G.L.  Demon  and  W.J.  Witteman 

Twent#  Un ’ v .  Technology.  Enschede,  The  Netherlands 

Optics  Commjni cet ions.  Vol.  32.  No.  3  pp.  961-466  (03/1980). 

The  authors  raro't  operafor.  of  a  med'um  scale,  high  current 
density  (233  A/so  cm)  co-axial  e-beom  generator  for  excimar  laser 
pumping.  Construction  is  described  and  input  and  output  energies  are 
discussed.  The  specific  ir.put  energy  is  found  to  be  more  than  triple 
that  of  a  S'ngle-Sided  transversal  system,  which  is  attributed  to  the 
abscenc#  of  a  foil  support  structure,  a  better  concent  .-at  ■  or.  of 
energy,  and  extra  electrons  reflected  by  the  potential  field.  10 
Refs 

Primary  Keywords:  E-beams;  Coaxial  generator;  Uniform  beam; 

Construction  details;  Output  energy 
Secondary  Keywords:  Excimer  laser  pumping 
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(FOWER  TRANSMISSION) 

( Trensmi ssi on  Lines) 

HIGH  POWER  PULSE  MODELING  OF  COAXIAL  TRANSMISSION  LINES 
J . P .  0 ’ loughl i n 
AFWl.  Kirtiand  AFB .  NM  87117 

?rrf  IEEE  Internet lonel  Pulsed  Power  Conference  Proceedings,  pp  96-95 
(06/1979) . 

When  coaxial  cable  is  used  for  high  voltage  pulse  transmission ,  a 
voltage  t-ans'ent  appears  on  the  outer  sheath  conductor.  Although  the 
magnitude  c.f  the  transient  is  in  the  order  of  only  a  few  per  cent, 
this  amounts  to  several  kilovolts  m  many  cr.se*  and  must  be  carefully 
considered  >n  terms  of  its  effect  on  i nstrumentat i on,  control  eng 
safety.  To  a  first  approx i mat • c n ,  theoret i caloiy  a  coaxial  cable 
should  n o t  develop  ony  voltage  on  the  outer  sheath.  A  more  refi-ed 
analysis  and  model  shows  that  the  complete  cancellation  depends  upon 
•elf  ’ nductnnce  of  the  sheath  being  exactly  equal  to  the  mutual 
:nduc*e-ce  between  the  sheath  and  th«  center  conductor.  This 
condition  is  never  exactly  sat  *hp-j  due  to  current  distribution 
effects,  even  when  the  distribution  is  uniform  and  radially 
Syrmptr-c.  Th*  situation  becomes  worse  when  proximity  effects  are 
accounted  *0-.  The  p-od'eted  sheath  voltage  agrees  with  experimental 
dete  wthir.  reasonable  limits.  2 
Pr-mary  Keywords:  Sheath  Transient;  Sheath  Inductance.  Proximity 
Effect  s 
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(PJLSE  GENERATORS) 

( Tr i gge- ) 

LIGHT  ACTIVATED  10  KV  LOW  JITTER  PULSER 

J  D.  Galbraith 

Los  Alamos  National  Lebs.  Los  Alamos.  Nfl  87545 

2nd  IEEE  Internat > ona 1  Pulsed  Power  Conference  Proceedings,  pp  100*151 
(  06/1979)  . 

An  optically  activated  10  V V  pulse-  was  designed  to  provide  low 
jitter,  long  life,  reliable  triggering  of  igmtrons.  trigatren.  or 
midplane  triggered  spark  gops  in  high  vol»rge  electrically  noisy 
env i  ronment s .  For  miaplana  tngge-cd  spark  gaps,  a  step-up 
transformer  i*  also  reau’red  The  input  to  a  fib-e  oot-c  cable  is  a 
9  5  watt  injection  lase-  diode  The  pul  so-  detects  and  amplifies  the 
fibre  ootic  cable  outrut  to  10  kV.  0  Refs 
•ruwry  Keywords  low  Input  Powe- ;  low  Jitter;  Nigh  Reliability 
Secondary  Kevwo-ds-  pulse  Transformer 
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(SWITCHES.  CtOSIhG) 

(Sol’d  Dielectric.  Ootic'l) 

LOU  JITTER.  LOW  INDUCTANCE  SOLID  DIELECTRIC  SWITCHES 
A . M .  Guenther.  D  M.  Strickland  and  J.R.  Bettis 
AFUl,  Kir* land  AFB,  NM  87117 

’’he  Review  Of  Scientific  Instruments.  Vol.  50.  No.  11,  pp  1*87-1489 

(11/1979) 

It  has  been  shown  that  the  use  of  graded  solid  dielectric 
sandwiches  in  laser  - 1  r  i  gger  ad  spark  gaps  UTS)  can  lead  to  highly 
desirable  multichannel  ope-ot'O-s  while  maintaining  the  low  delay  end 
jitter  performance  charae t er i st i cs  of  lTS.  As  many  as  ten  sa^a-ata 
breakdown  chamois  were  observed  whe->  small  circular  or  h««43'.i#l 
bIuhii’u*  inserts  were  inserted  between  two  Mylar  diolectnc  sheets 
stressed  at  4.1  kV/mil  A  reduction  in  rise  time  was  noted  for  these 
mule  *  channel  switching  events.  7  Refs. 

Primary  keywords:  5>cl»d  Dielectric  Switch,  Laser  Triggering. 

M^lt'channel  Operation!  Low  Jitter,  Low  Delay 
COPYRIGHT  1  ®?  9  AMERICAN  'VS'IH/TE  OF  PHYSICS.  REPRINTED  WPH 
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(REVIEWS  AND  CONFERENCES) 

(Pov  ews) 

PULSED  MlGH-CURPENT  ELECTRON  TECHNOLOGY 

G  A.  f*e*vats 

Academy  of  Scipncn  of  the  USSR,  Tomsk.  USSR 

2r-*  IEEE  l>"*rnf  1 1  onal  Pulsed  °ower  Conference  Proceedings,  pp  9-16 

(96/1979). 

Tnp  lis  of  h-gh-power  pulse  technology  and  explosive  elect-on 
priss'C-  enables  cne  to  construct  new  pulsed  electron  dev  cos.  The 
prp*ent  rcyport  give?  tie  results  of  an  intensive  i  nvest  '  gat  •  on  o# 
h  ■  gi~  -  power  pulse  generation,  electron  beam  geometry  and  tne 
ap-l-nt'cn  o *  these  bears  to  the  p-oduction  o*  ult-a  hign  frequency, 
laser  and  X-ray  radiation.  This  report  >s  based  on  results  obt«i«n«d 
at  th*  Inst’tjte  of  r;ch-Cument  Electronic*.  25  Refs. 

Pr-.mary  Key-oi'ds:  Pulse  Gene-ator;  Soark  Gap;  Marx  Generator;  Module 
Approach;  E-beam  Accelerator;  Rep-rated;  Magnetic 
I nsulat i on 

Secondary  Keywords.'  Gas  Laae-s 
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[POWER  CONDITIONING) 

(Fulse  Forming  Imcs) 

PULSE  SHARPENING  IN  FERRITE  TRANSMISSION  LINES 

M.  Wemer 

ECOM.  Fort  Monmouth.  NJ  07703 

2nd  IEEE  Internat i ona l  Pulsed  Power  Conference  Proceedings,  pp  91-95 
(06/1979). 

Pulse  sharpening  effects  in  ferrite  trensmission  line*  may  be  used 
to  obtain  kv  prison  wth  ns  rise  time.  The  exact  description  of  th* 
sharpening  effect  requires  complex  shock  wave  analysts.  Ir»  this  paper 
an  aperox  mat#  but  useful  physical  model  is  discussed.  The  ferrite  is 
treated  as  a  lossy  but  linear  transmission  line  from  which  equivalent 
design  results  are  obta-ned.  In  many  instances  th*  nonlinear  effects 
presort  are  confined  to  a  re? -on  which  is  small  compared  to  th*  totel 
t-an*mission  length,  which  makes  th#  linear  approximation  more 
plausible  Preliminary  experimental  results,  based  on  a  130  cm  long 
‘.me.  a-e  in  occord  with  the  predictions  o *  the  model.  4  Refs. 

Primary  Keywords  Fast  Rise  Tin#:  Theory;  Lossy,  Linear  Tranmm  ision 
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( F'JlSE  GENERATORS) 

(LC> 

HIGH  REPETITION  RATE  LC  OSCILLATOR 

S . t .  Moran 

Naval  Surface  Weapons  Center,  Dahlgren.  VA  22448 

IETE  transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1524-1527 
(  10/1979)  . 

LC  oscillators  have  been  built  wh-ch  can  produce  mul t • -k i 1 ouatt  RF 
Pul sco  m  the  meqeherta  frequency  range  with  repetition  rates  of  tens 
of  kilohe-t*  The  l  and  C  for  these  oscillators  cen  be  determined 
from  the  frequency  requirement  and  th#  high-Q  requirements.  Th#  high 
repetition  rctns  a-e  achieved  using  a  h i gh -pressure  spark-gap  switch 
together  w>th  a  D'.  to  AC  inverter  power  supply.  Closely  sreced 
ant  t  nn*  element-,  ran  be  used  to  increase  the  number  of  cycles  in  the 
-ariia'cd  iave*o-ms  (rad’eted  0)  1  Refs. 

Primeiy  Keywords  l-C  Oscillator.  High  0,  Design  Const  derat i ons , 
Performance  Test 
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(ENERGY  STORAGE.  INDUCTIVE;  PULSE  GENERATORS) 

(Systems;  Systems) 

NANOSECOND  PULSE  GENERATORS  WITH  INDUCTIVE  STORAGE 
Yu. A.  Kotov.  NC  Kolganov.  V  S.  Sedoi,  B.M.  Kovaltehuk  and  G.A.  Mesvets 
Academy  of  Sciences  of  tn#  'JSSP.  Tomsk,  USSR 

1  976  IEEE  Pulsar*  Fowor  Confe-ence  Proceedings.  Paper  IA-1  (  11/1976). 

The  exnloding  wr#s  *r»  ,-sed  #or  steepening  the  power  in  L~C 
-•rcuit.  The  tecHniguos  of  calcolat-on  of  Circuit  with  exploding 
wires  is  given  as  xi>!  1  as  tnat  of  the  calculation  of  the 
characteristics  of  inductive  energy  switching  into  resistive  load. 

Thn  high-current  accelerators  of  electrons  using  this  principle  ere 
also  ''escribed.  J9  Rots. 

'"-•mjry  Keywords  Inductive  Energy  Storage;  Pulse  Generator;  Exploding 
l.’i  •  e  .  Electron  Accelerator 
COPY E 1 GHT .  1975  IEEE.  PE^RIN^ED  WITH  PERMISSION 
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( BREAKDOWN  STUDIES) 

'  Plasma ) 

GLASHA  ACCELERATION  IN  A  COAXIAL  INJECTOR  WITH  NONCYl INDR ICAL 
Ei FCTRODES  DRIVEN  BY  AN  INDUCTIVE  STORAGE  DEVICE 

E.A  Azuzrv,  I.V.  Ki:hu-ov  and  At. PI.  Sttpsnvnko 

I.V.  Kurchatov  Institute  of  Atomic  Energy,  Moscow.  USSR 

Soviet  Pnys’cs  Technical  Physic*.  Vol.  2C.  No  9,  dp  1160-1164 
(09/1976). 

Trans.  Prom  Zhurnal  Tekhn i chesko «  Ftziki,  Vol.  45.  pp  1826-1833 
In  experiments  on  plasma  acceleration  in  a  eoaxi al -con i cal 
injector  driven  bv  an  inductive  energy  storage  device  under  various 
conditions  the  peak  currant  in  the  inductive  storage  device  is  360 
kA.  t^a  maximum  injector  current  is  2 SC  M.  and  the  initial  pressure 
in  tha  goo  is  varied  over  the  range  0.1-10  Torr.  lnferometer. 
opt  *  Co  1  .  probe,  end  electrical  maosu-ements  show  that  at  pressures 
3.1-!  torr  a  aiavstvar'y  contracting  MHD  plasma  flow  is  astabl  i  shed 
<n  the  injector;  this  flow  gi.es  rise  to  a  jet  with  n/sub  c /  r 
2.15s!7  C"/sue  -3/.  which  is  'ocusnd  to  e  cross  section  ?  cm  in 
diameter.  The  velocity  is  (6/.*J*17e6  em/see  and  the  exit  time  >s  5-14 
usee  'he  rood  currant  decay  due  to  the  insufficient  energy  stcred 
in  the  storage  device  (33  kj  )  end  the  mismatch  between  the  gas 
••'jectio*'  s’ d  V'e  f  1  pw  rate  .n  the  mjecto-  leads  to  a  local  <2At  <on 
©f  tnr  d’Sr-orge  "»n  fij  elert-CJ#  msulatO’  end  to  the  convection 
~f  *t  *.  i  Arii.  •  an  a*c  7  Refs. 

Ar*r<  ;  t»v.iS'Ck  Ccnvi.il  Jn-ector;  Non- cvl  *  ndr  :  cel  Electrodes; 

C  .;t-v»  '•  ter  a  Op.  High  Energy  Transfo-m.it  pn 
E*A-r.ency.  f*lr. sma  jet 
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:u:TCNES.  OPENING) 

t  r.  j,  ^  G*;s-  c-be«m) 

Cr{::uT  S<Et*ce  KITH  SPACE  DISCHARGE  CONTROLLED  BY  ELECTRON  BEAM 
8  r,  Mvmt'ijn  and  0  A  Mesvats 
A'  dr-v  0 f  Sc  onces  of  the  USSR.  Tomsk.  USSR 

•VS  l;.e:  Pulneo  Pow-  Co-fprence  pro-etii  ngs .  Paper  IC-7  (11/19.6) 
s  1.7-rj'C'1  *h  - 1  *he  irace  nas  d  srna-ge  controlled  by  the 
ale' *ran  b*  n  should  ~e  used  to  b-ea*  the  high  current.  The  break  i 
»o-e  b’,  t ns  caj»j‘,'"“  o *  elec--on  in:ecti«n.  The  break  of  150  kA 
-.--ant  ~  CJ/ sun  2-  later  ,  «  <-ade  for  the  time  o*  200  ns.  5  Refs. 

Pr  msry  Se/we-ds-  E  s»/-  Controlled  Opening  Switch;  Injected 
Thv-atron,  Dota'led  Analysis 
COPYRIGHT:  1*76  IEEE,  »EpR 1NTED  WlTH  PERMISSION 


1960 

(BREAKDOWN  STUDIES) 

tP1f^Ef TRIC-DISCNARGE  5F/SUB  6/-N/5UB  2/  LASER  PUMPED  BY  AN  1N0UCTIVE 
STORAGE  UNIT 

A  F  Zaps  1  *  sk i i  and  K  P  Yushko  M  ... 

Soviet  Journal  Of  Quantum  Electronics.  Vol.  9,  No.  2.  PP  248-249 

Trans.  Fro"  Kvantoveva  E 1 ektr on i ka .  Vol.  6.  pp  408*411,  (Feb  1979) 

Primary  Keywords:  Homogeneous  Longitudinal  Discharge.  Non-prei on i zed . 

SF  sub  6  / ' H/ sub  2'  Plasma;  Inductive  Energy  5torag© 
CP»YRICHT  1 97 9  THE  AMERICAN  INSTITUTE  CF  PHYSICS.  REPRINTED  WITH 
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( SWITCHES ,  OPENING) 

(  .echemcel)  FA5T. ACTING  El ECTRODYNAMIC  CIRCUIT  BREAKER 

A. A.  Rudenko.  f .  M .  Spevakove.  AM.  Stolov  and  A.D.  Frolov 

5c i ent i f • c -Research  Institute  Of  Electro-Physicel  Apparatus.  Leningrad, 

Instruments  And  Experimental  Techniques,  No.  2.  PP  451-454  (04/1970). 

Trans.  From-  Pribory  i  Tekhnika  Experiments  2.  124-127  (March-April 
19TQ) 

A  device  is  described  which  reduces  the  circuit  breaker  current  to 
practically  zero  within  e  definite  time  interval,  while  the  opening 
of  the  circuit  end  the  restoration  of  dielectric  strength  in  the 
breaker  take  piece  within  a  time  Shorter  than  that  interval. 

Discussed  are  the  operating  principle,  the  const ruet i on ,  and  the  test 
results  of  a  fast-acting  circuit  breaks-  which  opens  a  circuit  within 
103  "'croseconds  with  a  firing  precison  of  10  mi croseconds  while  a 
pulse  power  of  270  MU  is  dissipated  m  the  resistive  load.  1  Refs. 

Primary  Keywords;  Opening  Switch.  <00  Microsecond  Opening  Time; 

inductive  Energy  Storage.  Capacitor  Current 
CcTmutater 

COPYRIGHT  1970  PlEMiM  PRESS .  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  CLOSING) 

(Ga*»  Gaps.  Electrical) 

A  MULTISPARK  H JGH- VOl T AGE  TRIG ATRON 

V  G.  Emel'yanov,  6  M.  Koval'chuk.  V.A.  Lavrinovich,  C.A.  Mesyats  end 
Yu. f  Potal • tsyn 

Academy  «f  Scences  of  the  USSR.  Tomsk.  USSR 

Instrument s  And  Experimental  Techniques.  Vol.  18,  No.  4,  pp  1114-1116 

< CS/1975) . 

Trans  From:  Pribory  i  Tekhnika  Eksoerimente  4.  89-92  ( July August 

!  9  7  5  > 

A  trigatron  '9  described  having  •  rated  voltage  of  400  kV  and  a 
nenoseco-d  actuat i on-t ime  stability  over  e  wide  range  of  working 
voltages,  which  allows  firing  of  up  to  eight  spark  channels  in  one 
discharge  g ip  rui  a  commutated  current  of  18  nsec  end  a  double 
eJrrtr'cnl  length  of  the  shaping  line  equal  to  133  kA  more  than  Half 
o *  the  prior gy  >n  the  storage  device  13  lost  .n  the  commutator  in  the 
one  so.-rw  op»rat‘ig  regime;  for  operation  *  eight  channels  the 
*'-e-C/  losses  in  th®  commutate-  do  not  exceed  10%  of  t-i®  energy 
stored  • n  tne  sto-age  device.  5  Refs. 

Pr-mn-v  Keyword-  Tr-ga*rCn,  400  RV  Operating  Voltage;  Kui  t  > -channel 
Operation.  10%  losses.  Multiple  Tnggr- 

CDPYRICHT:  H76  PLENUM  PRFSS.  REPRINTED  Wl’H  PERMISSION 


10*0 

( St: TC^E^ -  CLOSING) 

( ’  o  I  :  d  0  el ©it -if,  Electrical) 

ppf.A«rcU»«  2F  A  SOHD-DIFLFCTRIC  SWITCH 
A  P  Andre’nn.  V  A.  Bu-tspv  and  A  9.  P-oduvnov 
D.V  f  ♦  re-10  •.  Jr  -•  t  ■  ‘lira,  ^e-iirg-ad.  USSR 

We'  FhVyc*.  ’  echn ,  cal  !'••»»  ca,  Vo)  20.  No.  2.  pp  187-190  (02/1975) 
!r*"..  fr  or-  .  2  hu '«»!  ;  c*'r.KO  i  F  .  z  i  k  i  .  Vol.  45.  po  7  fl4  -  5  0  0 

Ar  exrer  rie  r.il  study  is  reported  of  tne  t  ne  chjr.'cte'  i  sties  of  a 
two -che- sivirc'*  eve-  b-cad  ranges  o *  ws'kmg  Thr.  bar*c 

t.  »ln-t--r  n.-.te-cl  -s  pr  1  yet  hy  i  er>  e  A  model  #c-  controlled  br  eak  r*c;jr 
r.  *  e.ne  ha?'-  d>v?actriC  is  d  scusscd  Qualitative  -  and  *r  cc-ta’n 
cosei  o .  »  •  v ,»  i;rQr«,p-t  >s  found  betwrer  the  calculated  a-d 
c.o.-i:  »f»iUl  c ’a*a.  T,'r  d  i  sc  rmcic  i  es  a-e  a->.i]v'ed.  5  Rofs. 

P  r  i -  y  HP/wr-d*.-  Tin  CE.annel  Switch;  Time  C  na  r  nc  t  e-  i  st  i  cs  . 

Pc  1 yethy 1  one ;  Imax  >  10#6  A;  Di/dt  >  10el2  A/sec 

C0®YRTGH*:  1975  THE  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMIS* ION 


( F AR TICLE  BEAMS.  ION;  PARTICLE  BEAMS.  ION;  PARTICLE  BEAMS.  ION) 
(Generation;  Transport:  Target  I nteract i ons ) 

TpERMCNUClI AR  MICRO-EXPLOSIONS  WITH  INTENSE  ION  BEAMS 
F  Winterbe-g 

University  of  Nevada  System,  Reno.  NV  89507 
Nature.  Vol.  251.  pp  44-46  (09/1974). 

A  method  of  generating  intense  ion  beams  using  a  magnetically 
insulated  diode  is  presented.  Theory  predict*  e  current  density  of  3 
k4/-sa  cm.  and  2  MJ  total  delivered  energy,  low  ion  velocities  oer«it 
Dul«e  shortening  by  time  focws’ng.  Two  methods  producing  nuclear 
mi r rc -c»pl nsi ons  are  discuiisod.  5  Refs. 

Primary  Keywords  Heavy  Ion  Beam:  Vacuum  Diode;  Magnetic  Insulation; 

Drift  Tube;  Spherical  Symmetry 
Secondary  Keywords:  Ion  Beam  Fusion 
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(SWITCHES.  CLOSING;  POWER  CONDITIONING;  PARTICLE  BEAMS.  ELECTRON) 
(Thyratrons:  Pulse  T ransf ornsr s ;  Generetion) 

CURRENT  SWITCHING  IN  TESLA  TRANSFORMERS 
A. A.  Egorov.  V.S.  Sh’-kin  end  S.M.  Panasyuk 

Novosibirsk  Institute  Of  NueJear  Physics,  Acedemy  of  Sciences  of  the 
USSR.  Novosibirsk.  U5SR 

Instruments  And  Experimental  Techniques.  Ho.  4,  pp  786-789  (08/1968). 
Tr*n*.  From:  pnbi'y  i  Tekhnika  Ekspe-imenta  4,  26-30  ( July- August 
1  9t8  > 

The  authors  describe  the  results  obtained  from  studying  hyd-ogen 
thyratrons  working  in  the  current  commutator  of  a  Tesla  t r an s^ormer . 
It  IS  sSoun  That  the  Commutator,  which  consists  of  antiparallel 
thyratrons,  makes  it  possible  to  decouple  the  current  network  m  the 
beat  ho)fpc-iud.  This  makes  't  possible  to  achieve  energy 
regerpra*.  I -n  and  increase  the  efficiency  of  a  direct  current 
accelerator  us-nq  a  T#„!a  transformer.  We  also  consider  the  u»e  of 
'.mercury)  high  current  tubes  in  the  energy  -egeneretion 
circuit  for  current  commvtat i on  »n  e  hi gh-f rtauency  crcuit.  in 
particular,  in  a  Tesla  transformer.  5  Refs 
Primary  »«yvorrt^  Th/r«Uon  Switch;  Teal*  Tran sf ormer ;  High 
Efficiency;  Electron  Accelerator 
COPYRIGHT  »96A  PIFNIIM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PARMCLE  9EAM5.  ELECTRON) 

( Ger'erat  ion ) 

A  COMPACT  PULSED  ELECTRON  ACCELERATOR  WITH  AN  INDEPENDENT  POWER  SUPPLY 

Yj .  V .  Afonm.  A.C*.  Pcio-nrinko,  R.I.  Soloukhin  and  Yu .  I  .  Khnoov 

Institute  0#  Theoretical  And  Applied  Mechan-cs.  Academy  of  Sciences  of 
the  LEER.  Novosibirsk.  USSR 

In'jtn.me-.t s  And  Experimental  Techniques.  Vol.  16.  No.  5.  pp  1310-1312 
(10/19'j) 

Truns.  trj m  Pribory  i  Tekhnika  Ek sper i menta  5,  20-22 

(Septanber-October  19’5) 

A  compact  oulsod  electron  accelerator  having  an  • ndependent  power 
supply  from  a  12  V  storage  battery  is  described  The  accelerating 
voltage  of  approx »me tel v  2 40  VV  »»  formed  by  a  pul se- vol toga 
generate-  with  c  caeacitiv#  energy-storage  device.  The  beam  currert 
>s  4  kA.  The  length  of  a  pulse  is  eppr ox ■ ma tely  15  nsec.  8  Refs. 

Pr  mary  Keywords:  E-beam  Generation;  15  ns  Pulse  Width;  240  keV 

Energy.  4  nA  Beam  Cu-rent.  12  V  Primary  Voltage 
5ou-c  e 
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( BREAKDOWN  STUDIES) 

(fxoloding  Wires) 

MOIOC-PAPHIC  INVESTIGATION  OF  ELECTRICAL  EXPLOSIONS  OF  CONDUCTORS 
E.A.  Antonov.  IN.  Gnatyuk.  B . M .  Stepanov,  Yu. I.  Filenko  end  V.Ye. 

T  S«r  f I n 

H.gh  Temperature.  Vol.  10.  No.  6.  pn  1C87-1091  (12/1972). 

( r a n s  From.  Teplo*izika  Vysck-kh  Temneratur  10,  1210-1213 
( N0 vember-pece-ber  ;9’2> 

Holography  was  used  tc  study  va-ious  stages  of  the  explosions  of 
wires  in  water  «nd  a'r.  tstiM.tes  u«r«  obtained  of  the  fragment 
velccity.  the  shock  wave  velocity,  and  the  electron  density  m  the 
r i a j 1 1 an t  p!as~a  ’ h©  advantages  of  the  holographic  method  over 
p'.etcg-aphy  wa-e  identified  6  Refs 
Primary  Keywords •  Hvlogrrm.  Ruby  laser;  low-energy  Explosion;  Wir# 
frCgmantaton;  High-energy  Explosion;  Wire 
Evaccrat i on .  Reconstructed  Imago 
COPYRIGHT  1972  PL  E’*uM  PRESS.  REPRINTED  WITH  PERMISSION 
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„se  GTNFRATORS;  SWITCHES.  CLOSING;  PARTICLE  BEAMS.  ELECTRON) 
bi>vi»i.'  P©v  pws.  Gcnerat'on) 

G£“ERU0RS  of  pcuerful  subnanosecond  pulses 

B  M  Kovaltchuh.  G.A.  M*»vats  and  V.G.  Shpa-.k 

Arademy  of  $  'ences  of  the  USS®,  Tomsk.  USSR 

14?u  !  E  €  F  Pvilsed  Power  Confere-ce  Proceedings,  Paper  ID-5  (  11/1976). 

The  authors  relate  the  switching  times  of  spark  gaps  to  the  amount 
of  overvoltage  and  rate  of  voltage  r  s© .  They  then  proceed  to  show 
hew  those  ra-amaters  can  be  tailored  to  switch  a  Pulse  generator  with 
subn -ncsecond  duration  K  design  is  then  presented  for  an  electron 
accelerator  utiiiz-ng  this  oulse  generator  that  produces 
s.ih- anssecend  e-bcam  pulses  with  current  densities  greeter  than  1E4 
A/rm  ]0  Refs 

P-i-a-v  Kev'wr'ds  Pulse  Generator;  Subnanosecond  Pulses;  Static 

B-eaxdowo.  >'ul*r  B-eakdcwn.  Very  Fast  Switching 

G  DP  YP 1  G't :  1976  1  L f  E  .  RfreiNTfa  u!Tl»  PERMISSION 


'PUiSE  GENERATORS;  SWITCHES.  CLOSING) 

(Capacitive.  Ga*  Gaai.  Seif) 

NIGH  CURRENT  SUBNANQSECOND  PULSE  GENERATOR 
B  M.  Koval'chuk  and  G  A.  Mesyats 
1o*sk  Polytechnic  Inst-tuta.  Tonsk,  USSR 

Instruments  And  Exoer i mente l  Techniques.  No.  5.  PP  1362-1365  (10^1970). 
Trans.  Frem:  Pr»bo-y  «  Tekhnika  Eksoer  >  manta  5.  102-105 
( Seotember-Qctobe-  1973) 

This  paper  describes  tha  design  and  porfermance  of  a  current  pulse 
generator  having  a  pulse  duration  of  5.6  nsec  at  tha  ha  1 i - ampl * t ude 
po  nt.  Tha  pulse  amplitude  is  continuously  variable  from  50  to  1013  A 
with  repetition  ra‘cs  up  to  IE*  M-.  The  basis  of  tna  work  is  a  5* ucy 
of  a  gas  avalancne  co-mutator.  2  Re*s. 

Primary  Keywo-ds-  Pulse  Generator;  50-151)0  A  Output  Currant;  2  kV 
Charging  V-itfige;  Switch  Test.  Gas  Avalanche 
G'sc'd-ger.  Rep-rated,  10  kHz  Repetition  Rate 
C0*vRIGHTr  ir»j  PtrNuH  «*R'SS.  REPRINTED  WITH  PERMISSION 
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:»EAR00’1N  STUDIES) 

Crt:  ">(J  O'SChnrge) 

*■  !  Gh  -  ^  -  ER  '  ‘-SEC  ULTRAVIOLET  RADIATION  SOURCE  FOR  PUMPING  OF  GAS  LASERS 
*  ?  3*»»-,«i-.  p .  C-  G*  ripe*-  pu,  4  N  D-aiv«m  and  A  B  Skvortsov 
r  ■  *  lebrHav  Physics  Irst-tute.  Acadniry  o f  Sciences  of  the  USSR. 

”e«c:  u.  5 

St.  o*  .'our  -v  I  Of  flun-  *u«  Elvctrqrie*,  Vcl.  A.  No.  8  .  pp  994-996 

0  ?.  /  !  «■  6  3  . 

'fv  From  KvnntOvaya  E 1 ek t r an i xa ,  Vol.  3.  pp  1*2**1826 

A  do'  .  ‘  r  •  c  c »  v. ‘'*"ge  u.t'fvoloi  '•/d  at  :  nr,  source  was 

bu  *  1 1  .  "  he  1  e-  gt  -i  r-  *  *'«  am  ■  *,  t  "j  reg  i  on  wa  s  93  t«  .md  the  r'ci*'; 

e  e-p«-  wa?  up  to  \  kj.  T  e  in«t  at  •.  n  was  t "i.  ■'iH  bv  '.s»  we.i’known 

S  J  *  *.  r  t  •‘('V'C!).  T  *  r»  1  P...’  -  :*pd(.n  O*  t*»e  d  scno-ge  c  -cut 

•n- ...  t  '  sr.'i  b.*  t  a  te*”ere*pr*  e»r,.e-  u 

r  'n  the  frf*  ra  -a  "'C*'  ?  *•  5  -  ’.  «•  r  —  w’mn  •  *■  e  ii  i  -in  i*  Irt  p.;«p 

-»•  r  r  1  jrpc.  1.  Rn»S 

r  -  -  '  ,  •  "*.■**•  .i  •  at  •  s-  .  se  Gur^.sre  Discharge,  -ow 

.  .  c  .  •'  •  :o  1  -a  -ge  .  r  5  .  *  f  ng  .  »  '  q  3— a  2  5  3**ir  -  v 


AN  1 w '  "  T - r F  ',e  pH*'S: 
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SWITCHES.  CLOSING) 

(3es  Gaps,  Electrical) 

PLASMA  TRIGATR0N  SPARK  GAP 

V  V.  B jraboshk >  n 

Torrsk  Polytechnic  Institute.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  20.  No.  2.  pp  *72-474 
(04/1977). 

Trans.  From  Pr’bory  i  Tekhnika  Eksperimenta  2,  131-132  (Merch-April 
1977) 

A  trigatron  spa-k  gap  which  works  at  atmospheric  pressure  is 
described.  The  gap  is  capable  of  switching  currents  of  up  to  1F4  A 
ova-  a  wide  range  of  voltages.  It  is  shown  that  for  breakdown 
voltages  across  the  main  gap  of  10-35  kV,  the  time  intervo'.  between 
the  beginning  of  the  trigger  pulse  and  the  beginning  of  the  current 
pulse  in  the  ma • n  circuit  depends  monoton 1 c«i ly  on  the  working 
voltage  and  may  reach  30  m i crc seconds .  3  Refs. 

Primary  Keywords:  Spark  Gap;  Trigatron  Gao;  *or-  15  kV  Operating 

Voltage,  10  k  A  Current :  30  M.crosecond  Switching 
Delay 
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(REVIEWS  AND  CONFERENCES;  ENERGY  STORAGE;  PULSE  GENERATORS) 

(Reviews;  Reviews;  Reviews) 

TECHNOLOGY  or  LARGE  IMPULSE  CURRENTS  AND  MAGNETIC  FIELDS 

V.5.  Komel’kov 

FT D  Report  Mo.  FTD-MT - 24 - 992- ? 1  (12/1971). 

Trans.  From:  Tekhnika  Eoi’shikh  Impul * snykh  Tokov  I  Magnitnykh  Poley. 
Atomi*dat.  Moscow.  1*472  (1970) 

Avai labi 1  *  ty ;  AD  736910 
N  T  1 5 

This  book  furnishes  diagrams,  calculation  methods, 
character  1  «t  i  cs.  end  designs  o *  power  capacitor  batteries  and  their 
basic  elements  capacitors,  var-ous  types  o'  spark  gaps  (vacuum,  high 
pressure,  solid  dielectric),  msulction  of  junction  circuits 
(busbars,  cables),  and  pulse  transformers .  Methods  of  calculating 
magnetic  fields,  os  well  as  inductance  in  solenctds  and  conductors, 
are  given.  The  design  and  behavior  of  metals  in  suoerstrong  magnetic 
fields  are  examnrl  Orig.  art.  has:  205  figures  3*  tables.  268 
®efs. 

Pr-rrjry  Keywords:  Energy  Storage;  Capacitor;  Homopol&r  Generator; 

Inductor.  Switch.  5p«'-;<  Gap;  Insulation;  Design 
Cors'da'aticns;  Power  ■  rons»«>  'iS>  on 
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(PULSE  GENERATORS) 

(Line  Type) 

HIGH-VOLTAGE  PULSER  DEVELOPMENT 

H.  Watson 

AiRe«ec-rch  Co.,  Torrance.  CA  90509 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1518*1527 
(10/1979! . 

This  paper  highlights  the  development  of  a  pulse  generator  that 
utilises  a  single,  m-.dplane.  triggered  spark  gap  (TSG>  to  discharge  a 
pul  se-formi  ng  network  (FEN)  into  a  CS/Sub  2/  laser  cavity  load.  Trie 
PFN  is  a  four-section  line  pulsar.  When  charged  to  116  kV,  it  can 
discharge  300  J  in  ’OO  ns.  full  width  half  maximum  (FWHM).  Tha  system 
operates  at  D  to  50  ops  In  designing  the  PFN  inductors,  the  pulse 
n"»  time  wes  keot  long  enough  ty  avoid  e«cesstve  ringing  in  th« 
output  cables.  Such  rtngi'-g  can  t.njse  arcing  in  the  cavity  or  damage 
to  t**e  cables  ther.selves  Thn  fToac*tors  were  potted  into  a 

coen'al  -onf  1  gu-at  1  on  t  *  min-m-ze  ■  -dijctancm.  *s  the  pulse  repetition 


Primary  K*ywO-dS  Pulse 
Cradir 
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i  FaRT  JCLE  BEAMS.  ELECTRON;  PULSE  6ENER A  TCRS ) 

( r«"i*rat  i  on  .  Blumle-n  Lmij! 

■N»-r*’JNE*  h  !  Ch  -  CwRRrNT  PULSED  REl  AT  I  VIST  IC-EIECTRON  ACCELERATOR 
S  S  Km-sep,  G.P  Maksimov,  Yu  L.  Sidorov.  V.P.  Smirnov  and  A  M. 

Instruments  And  Experimental  Techniques.  Vol.  16,  No,  2.  pp  364-364 

'04/1973). 

T  r  «n  s .  F rcr 1  P r 1  bo r y  i  Tekhnika  Eksoerimente  2,  26-28  (March-Apr*l 

197  3  )  _ 

A  pulsed  high-current  electron  ecceleretor  having  e  bee*  current  I 
-  10-30  kA  e-d  an  electron  e-e-gv  E  =  C.5-1  MeV  is  described.  A  rul »• 
havng  a  length  of  approx '  metal  v  40  nsec  was  shaped  by  a  Piurle'n 
str  o  l-ne  m  ig'i’c'i  distilled  degassed  water  was  used  as  the 
dialectic.  Thy  charging  of  the  line  was  achieved  by  means  of  two 
Stm?. rd  GIN-410  - C  O6/5  pulse  o^Bratc's  connected  m  js-nv  5  Refs 
Primary  Keywords:  Flumlem  Lire;  F'eld  Emission  Diode:  Sliding 
r-isctirrgp:  1  MV  0c*'»‘  ■  ng  Voltage 
CCpYRIGHV  19'?  Pi t N 0 M  PRESS.  RfPR ! NT TD  WliH  PERMISSION 
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(SWITCHES.  C(GSING) 

(Gas  Gaps.  Cot* cel.* 

CQMM.-ATTCu  CE  S p aRK  GAPS  BY  means  CF  A  »ULSED  GAS  LASER  OPERATING  IN 
THE  ULTRA VIOIF'  RANGE 

F  A  Lanherg.  Yu  .  V  Tka.h.  !.I.  Magda,  N.P,  Gadetskii  and  V  .  L* . 

Abro-c  1 *h 

vs- cc  ‘  erh'i '  ca  l  Institute,  Academy  0f  Sciences  of  the  Ukrainian  SSR, 

•  r.ar  ’  Lev  ,  j* 

*  ns t - j*j- • s  A"d  Evnnr ; mental  Techniques.  Vol.  14,  No.  1.  pp  165-16T 

r  ?  1 9 » j  > . 

T'l"  ('-■  Pribcry  i  Tgkhnika  Eksperimenta  16,  140-142 

■  Jo-  I.»r y- renr ■- try  1  9  7  3  ) 

'Ke  use  nf  a  pj! >oJ  ultraviolet  loser  based  on  molecular  nitrogen, 
«*■  ■  •  -  gc-eratas  rol-c*  un  having  0  wavolongrn  3371  angstrems  and  a 
truer  v4  km.  a. lowed  two  air  soar*  gaol  to  he  f;red  at  a  frequency 
'  T6  *u  **?  M*.  Kynchr on  1  zat  •  on  o'  breakdown  within  at  most  :1  nsec 
or'--e/rd.  The  decennenc  i  es  of  t^e  operate  timn  of  the  spark  gao 
. -  arpl;ed  voltage  a-e  presented  for  various  lengths  of  the  spark  gap 
*cr  .aso'  initiation  3  fe'i 

Primary  rewords  N,  loser;  Multiple-gap  Triggering:  Field 

Distortion;  Cathode  Target  Electrode 
Secondary  Keywords:  Water  Gaps 
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(SWITCHES.  CLOSING) 

C  Thyretronj) 

C3NTR0LLFD  GAS  DISCHARGE  SWITCH  WITH  A  COLD  CATHODE 
G .  I  Nosov  and  S.A.  Sr-irnov 

Khar  *  Vo v  Institute  Of  Rod  1 oelectr on i cs ,  USSR 

Instruments  And  Evper  imental  T  ech.-i  i  quos .  Vol.  20,  No.  4,  pp  1147-1149 

(  05  /  1  9  7  >  ) 

Trj-s  From  Prifccry  i  Tekhnika  Eksperimenta  4,  206*208  (July-August 
1977  ! 

A  seolad-off  metal - carami c  controllad  gos-di schar ge  low-pressure 
swteh  with  a  cold  hollow  metal  cathode  operating  at  a  voltage  of 
0  4-35  W  *s  described  The  swteh  is  filled  with  H/*ub  2/  at  a 
working  pressure  of  0-2*0  3  Torr  Tha  device  can  operate  in  two 
-odes  in  a  singlo  node  with  a  pulsed  current  of  up  to  30  kA,  and  in 
a  freoujnry  mode  with  a  currert  of  2  kA  for  a  frequency  of  the 
cons* -uc f 1  on  ?#  the  pulses  of  up  to  100  pulses/sec.  The  device 
oor-otir.;  delay  time  is  *"r0  *  microsecond,  and  the  periodic 
:  rsta1?*  1  ’  ty  of  this  time  »s  *or-  10  nsec.  6  Refs. 

Pr-m.T-y  Keyword',  *o"  Pressure  Discharge  Tube;  Hydrogen  Gas;  30  kV 
Operating  Voltage;  3  kA  Peak  Current 
COPYRIGHT  1977  PLEN'J"  PRES5 .  REPRINTED  WITH  PERMISSION 
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(SWITCHES,  CLOSING) 

(Gar,  Gaps.  i»o!  i  ) 

HIGH  VOLTAGE  MEGA-AMP  ARC  GAP  WITH  DESTRUCTIBLE  ELECTRODES 
G  S  Villeval’d.  V.N.  Karesyuk  and  G.I.  Sil’vestrov 
li'T-ti  f  u*.e  Of  Nuclear  Physics,  Academy  of  Sciences  of  the  USSR, 

‘■evcsi  bi  r  sv  ,  USSR 

Instruments  And  E xper i men te 1  Techniques.  Vol.  21.  No.  1,  pp  76-79 
COr/lRTft)  • 

Trans.  From  Pribory  i  Tekhnika  Eksoor t mente  1.  75-77 
( January- February  197®) 

Two  low* inductance  two~a 1 ee t rode  arc-gap  constructions  of  mega-amp 
rating  are  describrd  in  winch  one  or  both  electrodes  have  the  form  of 
plates  ‘hat  are  der^oyad  on  passage  of  the  current  pulse.  Efficient 
rrmow 1  of  eloctroce  »rniicn  products  from  the  working  volume  Of  thp 
a-r  gap  is  assured  anti  shock  leads  on  the  stationary  elements  of  the 
c  nst » i  1 1  i  pm  am  reduced  as  a  result  The  arc  gaps  are  filled  with 
nitrcgon  to  a  pressure  of  10  Is  atm  At  a  working  voltage  of  5j  kV 
t'i»  ini'^rtun^o  of  The  arc  gap  does  not  exceed  8  nH  3  Refs 
PriT.iry  Keywords:  T  wo  -  e  1  ec  t  r  ode  Srark  Gnc.;  Single  Shot  Operation; 

Shot-to-shot  Floct-ode  Replacement;  50  kV  Operating 
Voltage:  1  M*  Current,  8  nH  Inductance 
COPYRIGHT:  1978  PLENUM  PRESS,  RE  ’RINTfD  WITH  PERMISSION 


(TWITCHES.  CICSING) 
iGas  Gnns.  Electrical) 

NEW  HIGH -POWER  NANOSECOND  SWITCH 
P.A.  Vorcb’ev,  G.A.  Mesyots  and  Yu  .  F .  ®otalitsyn 
'em  sk  T  o  l  y  tecb-i  i  c  Institute,  Tomsk,  USSR 

Snv  ot  Phv9' rs- Technical  Fhys  cs.  Vol  11.  No.  8.  dp  1114-1119 

(  02/  1  9*.  7  )  . 

T  r  an .  .  F-pn  Zhu r  no  1  T ek Sn  i  c he sko i  Fiziki  36,  1492-1498  (August  1966  ) 

A  na-cseconj  snitch  has  bee-  developed  which,  has  a  wide  range  of 
wcr«ir>q  \Mtages.  o  stable  delay  bet  worn  the  triggering  end  operating 
r..’.sns.  a-»d  a  ncnosr'ond  switching  timo.  it  can  be  triggered  by  a 


pr  -a-v  k ey./gr-ts  itw  «  Gan.  Bor  i  e s - coimjc t ad ;  Lou  Delay;  Low 

low  Trigger  Voltage 

COPYRIGHT:  1967  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(RARTrCLE  BEAMS.  ELECT*©**) 

( Generpt i on ) 

PRODUCT  ION  Of  AM  INTENSE  ELECTRON  BEAM 
V.  Lagunov.  A  Ponon-erinke  and  L.  fowmikn 
Academy  of  Sciences  of  the  USSR.  Novo*'  b  >  rsk .  USSR 
Soviet  Physics  Technical  Physics.  Vol.  17.  No.  9.  pp  1540-1547 
135/1973)  . 

Trans,  From:  Zurnel  Tekhni choshoi  Fiziki,  Vol.  42,  No  9,  pp  1447-1457 
Exper ' mental  results  are  prasontod  on  t*#  focusing  of  an  electron 
bean  (  300  keV  and  3  kA.  and  pulse  length  10e-7  sec),  obtained  with 
a  f i eld-emi ssi on  length  cathode.  The  current  density  is  10e5/cm*«2. 

A  method  of  treasuring  the  bean  parameters  is  Described:  These  include 
current,  electron  energy  spectrum,  the  beam  conf t gurat < On  »n  the 
*ecuslng  magnetic  field.  ona  th«  to’ol  energy  transported  by  th* 
besm.  The  effect  o*  the  plasma  m  the  accelerating  gap  on  tha 
operation  of  the  vacuum  diode  and  on  beam  focusing  is  dscussed  17 

Refs. 

Primary  Keywords:  focused  Beam;  Beam  Parameter  Measurements JOOkeV, 

3k A.  10e-'  Pulse  Length 

COPYRIGHT:  1773  TN£  AMERICAN  INSTITUTE  Cf  PHYSICS.  REPRINTED  WITH 
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(SWITC«E$.  CLOSING) 

: Gas  Gaos.  £l*et-ica!) 

THE  AV’RCW  controlled  plasma-cathode  GAS-DISCHARGE  DEVICE 

L.N.  Vagin  and  L.G.  Ivleva 

Instrument s  And  Expo- • men ta 1  Teehnioues.  No.  4.  pp  1448-1451  (12/1968). 

Trans,  from-  Pr'bg"'/  ■  Tekhnike  Eksper  irnenta  4,  157-161 
(November  -  December  1968) 

The  possibility  of  constructing  a  controlled  plasma-cathode 
gas-d;  scharge  device,  k  r  :  w-'  the  agtro".  s  demonstrated 

nxpen \ mental ly .  An  ou«  liary  discharge  plasma  is  responsible  for 
co-duct  on  between  the  working  electrodes,  freedom  from  erosive  wear 
nr  tho  n*;*vvp  werkng  electrode  facilitates  the  design  of 
h  gh-amoo  ago  dev:ces  carafcle  of  pretraefed  service  ovor  «  wide  range 
o*  onrra*  ng  volt*';ri.  A  me  t  a  1  -  ce  ram  i  c  autron  with  a  nrx'nun 
operating  current  e«  4  kA  was  devised.  T  me  'ange  of  Autron  operating 
voltages  runs  from  f.?  to  2?  kV  The  device  is  filled  with  hydrogen 
»n  a  pr*r-sur*  of  Z  .  5  Torr-  4  Refs. 

Prma-y  ¥  o  o  r  f  j  s  ■  Au‘rnn,  Gas  Discharge  Switch;  Thyretron-1  i  ke 
Eeha/io'.  Hydrogen  Gas.  plasma  Cathsda 
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(SWITCHES.  CLOSING' 

(Gas  Gaps.  Crossed-f i#ld) 

THE  TRIOTRON-a  CONTROLLABLE  DEVICE  WITH  CROSSED  flELDS 

A. I.  Vishnevskii*  L.P.  Pavlenko.  A. I.  Soldatenko  and  A. I.  Shendakov 

Kiev  Polytechnic  Institute.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  14.  No.  3,  pp  847-848 
(  04/1471  )  . 

Trans  from:  Pribory  j  Tekhmke  Eksporimenta  3,  165-144  (Way-June  1471) 
The  possibility  of  creating  a  controllable  gas-di schqrge  device 
having  a  cold  cethodo  and  a  constant  magnetic  field  was  shown 
exDermientolly.  Tha  ignition  of  the  discharge  between  the  main 
electrodes  was  determined  by  e  positive  potential  applied  to  the 
control  electrode.  The  cold  cathode  allowed  powerful  devices  (1C  to 
20  kA)  to  be  created  which  were  capable  of  prolonged  operation  in  the 
voltage  range  from  0.4  to  30  kV.  The  device  was  filled  with  M/sub  2/ 
UP  to  a  pressure  of  lf-2  Torr.  i  Refs. 

Primary  Kevi.ords:  Triotron:  Crossed-f i eld  Closing  Switch;  Electrical 
Starting;  Low  Delay 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generet ion) 

ACCELERATOR  MODULE  OF  ' ANGARA-5 ' 

5.V.  Basenkov,  O.A.  Gusev.  Ju.A.  Istomin.  Ju.V.  Koba.  G.M,  Latmaniiova, 
A.M.  Pasechnrkov,  8  P.  Pevchev.  O.P.  Pecherskii.  A.S.  Perjm,  l.I. 
Rudekov.  V.P.  Smirnov,  V.I.  Chetvertkov  end  I.R.  Jampol'skii 
I . V.  Kurchatov  Institute  of  Atom.c  Energy,  Moscow.  USSR 
2nd  IEEE  Internati ona 1  Pulsed  Power  Conference  Proceedings,  pp  25-30 
(04/1979)  . 

features  end  design  principles  of  the  inertial  confinement  fusion 
mult i -module  ’Angara-5*  accelerator  are  considered.  The  computed 
output  parameter*  o*  on  individual  module  ere  as  follows  U:*  MCV; 
1-08  MA-°0  ns;  W=l0?  kJ.  The  predicted  output  was  compared  with  the 
pulseshap'ng  line  rock-up  nrjas'irement  s .  Acco-ding  to  theso 
measurement  s  the  end  or*  section  contributes  21  percent  of  the  total 
ou  1  se-  th«.p '  ng  line  capoctor  in  computations  via  transmission  lino 
sections  with  appropriate  impedance  values.  The  reasonable  choice  of 
the  pul se- shapi ng  equivalent  circuit  was  confirmed  by  experimental 
data  and  ware  in  good  agreement  with  calculations  based  on  system 
des’gr*  features.  9  Kefs. 

Primary  Keywords:  E-beem  Accelerator;  High  Voltage;  High  Power,  Low 
Is* cedance;  M odulhr  Approach 
COPYRIGHT:  1979  IEEE .  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Electric) 

CYLINDRICAL  CHANNEL 
A.  PevlovskM,  G.  Karaev.  G. 


IN  A  HIGH-CURRENT  DISCHARGE  IN  AIR 
Katreev,  N.  Leonava  and  E.  Smirnov 


Affiliation  Not  Given 

Soviet  Physics  Technical  Physics.  Vol.  20. 
Trans.  From:  Zhurnel  Tekhn i chesko i  Fiziki 


Mo.  2,  pp  182-186  (08/1975). 
.  Vol.  45.  pp  286-293 


An  experimental  study  of  high-current  pulsed  cylindrical 
discharges  in  air  is  reported.  Tha  discharoa  in  initiated  by  the 
eleetrieal  explosion  of  a  thin  conductor;  the  cu-ren*  reaches  500  kA 
ana  the  pulse  lengh  reaches  150  us.  The  system  of  regnetogasdynami c 
equations  with  a  nonlinear  thermal  conductivity  which  describes  the 
expansion  of  the  discharge  channel  is  analyzed.  The  results  of  a 
numerical  calculation  for  a  small  magnetic  Reynolds  number  are 
reported  The  affects  of  magnetic  pressure  end  radiation  diffusion  on 
the  channel  expansion  velocity  are  analyzed.  It  is  shown  that  tha 
motion  of  tha  current  boundary  of  tha  channel  can  be  simulatod  by  the 
process  of  heat  propagation  through  a  fixed  gas  This  aoproach  *s 
used  to  obtain  a  self-similar  solution  for  tha  expansion  of  a 


hi gh-currant  discharge  channel.  12  Refs. 

Primary  Keywords:  Exploding  Wire;  500  Ka  Peak;  150us  Pulse  length; 

High  Current  Discharge  Channel.  Heat  Propagation 
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(BREAK DOW*  STUDIES) 

(Vft-uum.  U'C’ncil) 

ElEC’RlCAi  BREAKDOWN  OF  VACUUM  GAPS  UNTER  SUPERHIGH  VOLTAGE  PULSES 
l.I.  Kaiyatski*.  G  H  Kassirov  a-a  G.v.  fmirnov 
Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Soviet  Pi'ysi  c  s- T  echn  i  cal  Phys-cs.  Vol.  19.  No  11,  pp  1424-1435 

(05/*  9?‘_  > 

from,  fro—  2hu-ral  Tekhni  chesko  i  Fiziki  44.  2326-2328  (November  1974) 
E«r*-  me-tal  results  *ra  rerortod  for  electrical  breakdown  of 
centimeter  vacuum  gaps  under  suoer-high  voltage  pulses.  At  distances 
un  to  IS  cm  tie  breakdown  f-eld  across  t*>w  cathode  is  virtually 
constant,  and  the  processes  leading  to  the  broekdewn  occur  in  shert 
time  intervals  In  the  microsecond  time  range  the  breakdown  voltage 
•a  of  the  pressure  ana  *dcc  i0)  o  ‘  the  res -dual  gas  4 

Refs 

Pr  nj.y  Keywords  Vacuum  Breakdown;  Very  Largo  Overvoltage;  Low  Delay. 

I*>  cm  Gap;  Res’duol  Gas  Effect;  Vo’.taa*  Measurement 
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(KRFAKDOUN  STUDIES;  SU1TCHES.  OPENING) 

(E«»-lrd'ng  U<ra*,  Explosive  Fuses) 

EiECTRICAl  EXPLOSION  0e  FOILS.  II 
V.A.  Burtsev.  V  N.  Litunovsxii  and  V  l.  Prokopenko 
D.V.  fframr-v  Institute.  Leningrad.  USSR 

Soviet  Phys> cs-Tvchn » cal  P hy s ■ c s .  Vol.  22.  Ho.  8.  pp  957-961  (08/1977). 
Trans.  c  r om •  Zhurnal  Tekhn • chesko i  Fiziki  47  ,  1653-1661  (August  1977) 
Experimental  results  on  elsct-icel  explosions  o*  foils  in  sold, 
liquid,  and  fnab.i  media  are  reported.  The  results  are  compared  w’th 
data  obtained  m  a  study  o*  explosions  of  foils  in  air.  Synthetic 
quartz  dust  is  found  to  be  the  most  suitable  of  the  media  studed  *e- 
uif  ■ n  microsecond  foil  current  breakers.  7  Refs. 

P  r  *  me  r y  Keywords.  Exploding  Foil;  Solid  Environment;  L i Qu i d 

Env  i  ronr.cnt ;  Synthetic  Quartz  Dust;  Opening  Switch 
COPYRIGHT:  1978  AMI S I  DAN  INSTITUTE  OE  PHYSICS.  REPRINTED  WITH 
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1188 

lBRrAKD?WN  STUDIES.  SWITCHES,  OPENING) 

(Exoiod  ng  UJ  res.  Explosive  Fuses) 

ELECTRICAL  tXPLOSION  OF  FOILS.  I 
V.A.  Pu-tsev,  V.N.  Litunovskii  and  V.F.  Prokopenko 
D  V.  Efremov  Institute,  Leningrad.  USSR 

Soviet  Physi cs* Techm cal  Physics,  Vol.  22.  No.  8.  pp  950-956  (08/2977). 
Trans  From.  2hurnal  T ekhn i chosko i  Fiziki  47.  1642'1652  (August  1977) 
’he  electr-cai  explosion  o *  plane  foils  is  studied  experimentally, 
and  the  results  tre  used  to  formulate  a  mechanism  for  the  operation 
of  fast  hi gh-cur rent  toil  Currant  breakers.  The  explosions  occur  in 
air,  «,<>  th.nt  opticaj  methods  can  be  used  to  observe  the  explosion 
process  and  the  formation  of  the  high-current  shunt  discharge.  There 
are  page  effects  which  result  in  dielectric  breakdown  of  the  gap  and 
*n  the  formation  of  discharge  channels  before  the  foil  explosion  is 
completed  The  electrical  measur emnnt s  ere  d>scussed.  These 
measurements  confirm  the  effect  of  anomalous  behavior  in  the 
o.olesion  at  high  energy  injection  rates.  L2  R#f». 

Primary  Key  words •  Exploding  Foil:  Dpen-ng  Switch;  Air  Environment; 

Optical  Diagnostics)  Euge  Effects;  Spark  Channel 
COPYRIGHT:  1978  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet  I c  > 

HIGH  PULSED  MAGNETIC  FIELDS  FOR  NUCLEAR  FUEL  ROD  SEALING 
A  M  Andrianov,  V.F.  Demichev.  G.A.  Eliseev  and  P.A.  Lavit 
IV  Kurchatov  Institute  of  Atomic  Enargy,  Moscow.  USSR 
1976  IEEE  F u 1  seel  Power  Conference  Proceedings,  Paper  IIIE-10  (11/1976). 

The  techmaue  and  technology  have  been  developed  at  the  I.V. 
Kurchatov  Institute  of  sealing  the  nuclear  fuel  rod  claddings  with 
high  pulsrd  magnetic  fields.  Tho  process  of  bonding  tha  materials  by 
magnetic  pulsed  scaling  technique  is  of  a  dynamic  character,  a 
meta 1  - to-metal  bond  is  formed  when  a  fuel  rod  cladding  collapse*  et 
high  impact  velocities  and  impacts  upon  itself  or  onto  a  special 
Plug  In  this  process  the  magnetic  field  serves  as  an  energy  source 
to  accelerate  the  cladding.  The  sealing  process  is  very  short  (some 
-i •  c'o seconds )  and  tii*  metal  does  not  melt  during  the  process.  Tho 
main  problem  in  the  pulsed  magnetic  technology  is  the  development  of 
Stable  Coils.  wSi*-h  could  produce  with  a  good  reproduct  i  on  high 
Pulsed  magnetic  f  old  intensities  of  which  are  much  higher  than  those 
nocevsa-y  ft**-  ruid  fo'x'ng  A  frequency  must  also  be  rather  high 
because  t'*v  *uel  rod  claddings  «r«  generally  thin-walled  and  are  made 
■>f  1  ow- con.,  ,rt  i  v  i  ty  materials  (zirconium  alloys).  Capacitor  banks  are 
toner,, ilv  <sed  as  curr«nt  generators  for  pulsed  magnetic  machines.  To 
n-ovde  the  h  yh  frequency  of  a  discharge  current  the  machine 
tle.h  'r.al  circuit  must  be  of  a  low  inductance.  Thus  there  are 
Spec  '  a  .  r  eau  •  r  men  t  s  on  pul  sod  magnetic  machine  units:  capacitors, 
switches,  puswerks.  and  inductors.  The  shape  of  a  discharge  current 
•n  s  :*i  machines  is  close  to  that  of  a  damped  sine  wave.  9  Refs. 
Primary  Keywords  ^agnat’C  Field;  High  Field;  Stable  Coils;  High 
Frequency;  Capacitor  Bank 
Secondary  Keywords:  Nuclear  Fuel  Rod  Sealing 
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(TW’CHES.  ClCSING) 
l  “enham  cal  5 

MULTICHANNEL  HIGH-CURRENT  PULSED  COMMUTATOR 
R  D.  Z i ganshi n  and  A.P.  Gagarin 

Instruments  A-d  Expprtmentnl  Techniques,  Vol.  20.  No.  2.  pp  475-476 
( 04/1S7?  >  . 

Trans.  From:  Pribory  i  Tekhmke  Ekspe- '  mente  2,  13J-134  (Merch-April 

)  9"* ' ) 

The  rompa'.t  commutator  dotcnbed  enables  one  of  two  pulsed  loeds 
to  be  alterrctely  connected  to  a  corocitor  tank.  The  number  gf 
Prwo- -»■  PC  !v  channels  of  eacii  load  -s  203  end  the  emplitude  of  the 
Current  t‘ rough  eoch  channel  during  discherge  is  10  kA.  The 
commutator  is  convenient  to  operate  end  to  service.  2  Refs, 

Pr-nary  Keywords  Closing  Switch;  Mechanical  Switch;  1.5  kJ  Capacitor 
Bank;  Two  Loads;  Load  Switching;  1.5  ns  Pulse 
Dur  at i on 
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(POWER  CONDI T IOWIHG ) 

(rLOW-lSpEDANCELHIGN-VOlTAGC  PUISERS  FOR  TRAVELLING-WAVE  EXCITATION  OF 
MIGH-PCUER  UV  GAS  LASERS 
H.M.  Von  Bergemenn  and  V.  Hasson 

Opt • col  Sc i (nets  D ' v .  NPRL .  CSIR.  Pretoria  0001.  South  Africa 
Journal  Of  Physic*  E:  Scientific  Instrument*.  Vol .  9.  PP  982-989 
<11/18743. 

Th*  authors  dascriba  tha  design  of  a  simple  ana  novel 
♦  ravel  1 1 ng-wave-type  pulsing  system  suitable  for  transverse  discharge 
excitation  »*  hi gh~poM*r  UV  gas  lasers.  The  pulsers  have  been  used  to 
one i to  h . ch-pr*ssure  nitrogen  laser*  at  537.)  nm  with  affective 
inversion  lifetimes  of  <~l  ns.  The  beam  powers  exceed  2  WJ.  7  Pets 
Primary  Keywords:  Str.p  Imi:  PC  Board;  AS  kV  Operating  Voltage. 
Travelling  u#v«  Pulsar 

Secondary  Keywords  Gas  Laser  Pumping  _ 
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(ENERGY  STORAGE.  INDUCTIVE) 

SUPERCONDUCTING  WOUCMVE  ENERGY  STORAGE  UNIT  FOR  IASFR  PUMPING  SYSTEMS 
B.  Vul •  V  Kar»sik.  B .  KePvlovskii.  G.  Kurganov.  V.  Vysetsk-i.  D 
Pronkm.  Y  Ff-mov  and  G  Agapov 
Academy  of  Sciences  of  the  USSR.  Moscow,  USSR 

Soviet  Journal  Of  Ouantum  Electronics.  Vol  A,  No.  9.  po  1099-11C1 

Tran*.  From-  Kventovoyo  Elektromka.  Vol  l.  PP  1983-1957 

A  description  is  given  o 4  a  high  voltage  pulsed  superconducting 
inductive  energy  storage  unit,  intended  •»  e  power  supply  source  for 
loser  purer?  systems.  6  Refs 

Primary  <e\woras:  Helium  Cooled  Storage  Element:  Cryostat:  Current 
Leads;  Electrical  Powar  Supply;  Current  Switching 
System;  Gas  D‘ sche-ge  lamps  C 20k J/pu 1  so > 
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( 31  A GHOST  ICS  AND  INSTRUMENTATION) 

>  vurrent )  HAGNET00pTKAl  CURREN T  TRANSFORMER.  2:  COMPONENTS 
H.  Aulich.  U-  Beck.  N.  Douklias.  M.  Harms.  A.  Papp  and  H.  Sehnaidar 
Si  aeons  AG.  Munchen.  FRG 

Applied  Optics.  Vol.  19.  No  22  pp .  3733-3790  (11/1980). 

A  general  overview  of  the  requirements  for  the  components  of  the 
transformers  is  given.  The  opticel  fiber,  the  co»l  former,  the  light 
source,  end  the  signel  processing  circuit  ere  discussed  in  deteil 
with  a  view  towards  actual  devices  that  could  be  used  16  Refs. 
Primary  Keywords:  Megnetoopt i col  Current  Trensf ormer % ,  Components: 

Light  Source:  Signal  Processing:  Optical  Fiber 
COPYRIGHT.  1980  OPTICAL  SOCIETY  OF  AMERICA 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

MAGNETOOPTICAL  CURRENT  TRANSFORMER.  I:  MEASUREMENTS 
H.  Harms  and  A.  Popp 
Siemens  AG,  Munchen.  FRG 

Applied  Optics.  Vol.  19.  No  22  pp.  3791-3795  (11/1980). 

The  authors  describe  the  megnetoopt i ce 1  current  transformer  they 
set  up.  Measurements  of  currents  were  taken  over  a  renga  of  50-120CA 
et  both  room  temperature  and  over  a  range  of  temperatures  from  -20  to 
♦  95  degrees  Celsius  At  room  temperature  an  accuracy  of  0.295.  was 
obtained,  while  the  accuracy  was  somewhat  lass  over  tha  range  of 
temperatures.  9  Rafs. 

Primary  Keyword*:  Megnetoopt i c*l  Current  Transformer;  Measurements: 

Vary  High  Accuracy 
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(BREARDOUN  STUDIES) 

<0*5,  «NAlYSIS*0F  THE  ANODE  .OUNOARY  LATER  OF  HIGH  INTENSITY  ARCS 
H .  A .  Dmulescu  end  E.  Pfender 

SliSw'S?  ».  PP  I.M-II5I  <«'««••• 

A  one-dimensi onel  analysis  of  the  anode  boundary  layer  of  • 
atmospheric  pressure,  high  intensity  argon  arc  reveals  substantial 
deviation*  from  local  thermodynamic  eaui librium  UTE)  »n  this  leysr  . 
The  temperature  of  the  heavy  space*  approaches  the  temperature  of 
the  anode  in  the  immediate  vicinity  of  the  anode  surface,  whereas  the 
electron  temperature  remains  sufficiently  high  to  ensure  tha  required 
electrical  conductivity.  Temperature  and  density  gradients  in  the 
•node  boundary  layer  contribute  substantially  to  the  electric  curre  t 
flow  so  that  the  potential  drop  across  the  boundary  layer  becomes 
negative.  The  mein  voltage  drop,  which  is  in  tha  order  of  1  V.  is 
essentially  confined  to  the  sheath  at  tho  bottom  of  the  bo“nd*'‘v 
layer  overlying  the  anode  surface.  The  thickness  of  this  sheath  is 
several  orders  of  magnitude  smaller  then  the  anode  boundary  layer  end 
the  potent iel  drop  in  the  sheath  is  also  neqative.  Therefore,  the 
anode  fall  becomes  negative  for  tho  entire  parameter  range  covered  m 
this  pups’-,  in  contrast  to  the  results  of  previous  theories.  This 
finding  effects  the  anode  energy  balance  as  well  •»  the 
•nterpretat ions  of  indirect  ( ca lor i met r i c 1  anode  fall  maasuramants 
which  is  important  for  the  design  of  ere  gas  heaters.  17  *«'*- 
Primary  Keywords-  Argon  Arc;  Boundary  Layer.  Negative  Potential  Drop 
COPYRIGHT*  1980  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

MODELING  OF  T HE  ANODE  CONTRACTION  REGION  OF  HIGH  INTENSITY  ARCS 
D  M.  Ch«n  and  E  Pfender 
w-niversity  of  Minnesota.  Minneapolis.  HN 

IEEE  TRANS  PUS  SCI.  Vol  PS-8.  No  3  pp.  252-259  (09/1980). 

A  sol f -cons i stent  model  for  the  anode  contraction  region  of  a  hi  gh 
intensity  DC  arc  is  based  on  a  wall  stabilized  axisymmetnc  arc 
operated  et  atmospheric  pressure  with  e  plane  cooled  nonebleting 
enode  perpendi cu lar  to  the  ere  axis.  Arc  eont st r i e t i on i n  front  of  tha 
nroce  0  id  r  >  se  to  an  entrainment  of  cold  ges  from  tha  vicinity  of 
th#  anode  leading  to  a  »«r»  or  Jess  Pronounced  anode  jet  Th# 
conservation  equations  for  the  anode  region  represent  a  sat  of  highly 
nonlinear  .  nt  e  ?r  o*  i)  i  f  *  pr  en  t  >  a  1  tq  uation*  which  describe  the 
tomrer atue  and  the  flow  field  in  the  arc  Numerical  solutions  of 
tnese  aquations  *ra  obtained  by  using  an  iterative  f i n i ta*di f f #r#nce 
meh.od  Results  tor  a  r  trogen  arc  at  260  A  indicate  that  hea* 
transfer  closn  to  tho  anode  *»  dominated  by  *h#  electron  pitnalpv 
Vpiiearl.  The  cold  gas  approaches  tho  ere  fr-nges  w>th  veloc  ties  in 
t ne  order  of  1  m/s.  a» d  reaches  velocities  of  up  to  253  m/s  in  tna 
ho*  <0'e  of  the  ere.  ind<crting  the  existence  of  a-:  anode  jet  wh*th 
hss  ’id  fpnfiF*»d  bv  t>  v  pp  r  i  Tie*' ta  1  i  nvost  i  gat  i  on*  .  56  Refs 

PriMAr,  i  *y.ic  rds  Anode  Contra'-t’On  Region,  Anode  Jet.  Arc 

To-t *ra tur*  Arc  ( iou  Field;  Sel f -magnet i c  Field 
Secondary  Keywords:  Nur.eri'a.  Penults:  Boundary  Cnnd't-ons;  Potent iel 
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(PARTICLE  BEAMS.  ION 5 
(Rev i cw s ) 

NRt  LIGHT  ION  BEAM  RESEARCH  FOR  INERTIAL  CONFINEMENT  FUSION 
G  Cooper stei n.  $  A.  Goldstein.  D.  Mosher.  R.J.  Barker,  J.R.  Boiler, 

DO.  Lolornbent.  A.  Drobot .  R . A .  Megor ,  U.F,  Olophent.  P.F.  Ottinger, 

F.L  Sonde 1 .  S  J  Stephenakis  and  F.C.  Young 
Naval  Resaarcn  lab.  Washington.  DC  20375 
NPt  Memorandum  Report  No.  9387  (11/1980). 

Availability:  AD  A092971 

NT  I S 

Thara  is  prasently  graat  intarast  in  using  light  ion  baams  to 
drive  thermonuclear  pellets  Tarrawatt-levol  ion  beams  hava  baan 
afficiantly  produ-ed  using  convantionel  pulsed  power  generators  at 
Sandta  Laboratory  with  magnet i cal ly- i nsulated  ion  diodes  and  at  the 
Naval  Research  laboratory  with  pinch-reflex  ion  diodes.  Both 
laboratories  have  recently  focused  ion  baams  to  pellet  dimensions. 

This  paper  reviews  recent  advances  made  ot  NRl  in  the  area  of  ion 
production  with  pmch-raflax  diodes,  end  in  the  areas  of  beam 
focus*  ng  ar.d  transport.  In  addition,  modular  generator  and  beam 
requi rements  for  pallet  ignition  systems  ere  reviewed  end  compared 
with  the  latest  experimental  results.  These  results  include  the 
following  (1)  production  of  greater  then  100  kJ  proton  and  deuteron 
bean*  with  peak  ion  powers  approaching  2  TW  on  the  PITHON  generator 
•n  coll aborat i on  with  Physics  International  Co.,  (2)  focusing  of  0.5 
7U  deuteron  beam*  produced  on  the  NRL  Gamble  II  generator  to  current 
densities  of  about  300  kA/sq.  cm.,  and  (3)  efficient  transport  of  100 
kA  lavel  ion  beams  over  1  metor  distances  using  Z-dneharge  plasma 
channels.  28  Rafs. 

Primr'v  Keywords-  Intense  Light  Ion  Beams;  Ion  Beam  Focusing;  Ion  Beam 
Transport 

hacor-dtry  Keywords:  Inertial  Confinement  Fusion;  Charged  Particle  Beam 
Fos i on 
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(“ARTICLE  BEAMS.  ELECTRON) 

<T'",*l«Jt»*I0NtF»0M  RELATIVISTIC  ELECTRONS  IN  A  MAGNETIC  HIGGLER 
AN.  Didenko.  A.V.  Kozhevnikov,  A.F.  Medvedev,  M.M.  Nikitin  and  V.Ya. 

E  pp 

Tomsk  Polytachnic  Instituta.  Tomsk.  USSR 

Soviet  Physics  JETP.  Vol.  99,  No.  6.  pp  973-979  (06/1979). 

Trans  From.  Zh.  Eksp  Teor  .  Fn.  76,  1919-1932  (June  1979) 

The  spectral  and  polarization  properties  of  wiggler  radiation  of 
relativistic  electrons  have  been  investigated  theoretically  and 
exper imontal V  as  a  function  of  engle  in  the  optica!  region  of  the 
spectrum  for  motion  of  tho  electrons  in  a  plane  magnetic  wiggler 
installed  in  the  ring  of  en  electron  synchrotron.  The  properties  of 
the  first  a-o  second  hamonics  of  the  radiation  are  discussed.  It  is 
shown  that  the  polari.-«tinn-*-,oul«r  character  i  st  l  C  S  of  the  first 
harmonic  of  the  wiggler*  radiation  coincide  with  those  of 
instantaneous  synchrotron  rod'etion:  th#  influence  of  longitudinal 
osc ' 1 1  at i nns  b‘  tho  electron  in  the  wiggler  on  the  polarization 
pr  ope  ■■ties  of  the  second  harmonic  radiotion  is  also  shown.  The 
appreciable  influence  of  the  angular  spread  of  the  electrons  in  the 
beam  on  the  spectra  1 -anguler  distribution  of  the  wiggler  radiation  i* 
established  exper i montal ly .  The  good  agreement  of  the  experimental 
results  with  the  thoory  opens  up  the  possibility  of  further  use  of 
wiggler  radiation  for  solution  of  a  wide  range  of  scientific  end 
erolied  problems  32  Refs. 

Primary  Keywords:  Relativistic  E-beam;  Magnetic  Higgler;  Spectral 
®rorer*.  les.  Po  1  a  r  i  zet  i  on ;  Theory:  Experiment 
COPYRIGHT:  1979  AMERICAN  INSTITUTE  OF  PHYSICS.  REFRINTED  WITH 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Data  T ransmi ssi on) 

DEMONSTRATION  OF  FIBER  OPTIC  LINK  APPLICATIONS  IN  UTILITY  PLANT 
MULTIPLEXED  INSTRUMENT  AND  CONTROL  SYSTEMS 
U.D.  Redus.  G.R.  Craig  and  H.J.B.  Oldham 
E-Systems.  Inc  .  Greenville.  TX  75901 
FPU  Report  No.  EPRI  N“  1  322  (  01/  1  980  ). 

Availability  EPRI  HP-  132? 

ETRI 

The  applicator  of  data  transmission  via  fiber  optic  cables  has 
fcaen  demonstrated  for  a  utility  plant  i nst r umontat i on  system  et  the 
Bergen  Generating  Station  operated  bv  Public  Service  Electric  *nd  Ges 
Company  (PSFAG)  of  Newark,  N.J.  The  fiber  optic  system  <F05)  was 
designed,  fabricated,  and  tested  by  E-Systems,  Inc..  Greenville 
Division,  located  in  Greenville,  Texas,  using  commercially  available 
components.  Plastic  f;.be«-  optic  cables  were  evaluated  for  short  run 
applications  up  to  190  feet  and  glass  fiber  optic  cables  were 
evaluated  for  long  run  anplications  up  to  1330  feet.  The  FOS  end 
fiber  optic  cables  were  installed,  operated  and  maintained  by  PSEIG's 
technicians  under  the  management  of  PSE4G  with  technical  input  from 
E-Svstems.  Inc  The  demonstration  was  conducted  over  a  ten  month 

per  l  ©H  . 

Prma’y  Keywords  Fiber  Optics;  I  nst  r  unin  ta  t  i  on  ;  Control; 

E  lac  tre-nagnet  i  c  Inter  ferance ;  Multiplex 
CO^YPK.wT  1980  EIEC7RIC  POUER  RESEARCH  INSTITUTE.  INC..  REPRINTED 
WITH  arf MJSS I  ON 
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(ENERGY  CONVERSION.  TH ERfAl > 

(^•qnttoHytfrodynamic ) 

HIGH  POUCH  B*GHETOHTO«OOYH*ntC  SYSTEM  (VOl  II) 

D.W.  Swallow.  0  K .  Sonia.  0  E.  Header  and  H.  Becker 

Manual  1  Labs  Inc.  Woburn,  MA  01801 

8*881  RePO-t  Ho.  AFAPl-TR-78-51  (07/1978). 

Avai  labi  1  tty:  AD  AC6N4SS 
NT  I S 

The  technical  effort  discussed  in  this  report  cover*  Phase  8  of 
the  High  Power  Megnetohydr odynam c  System  prograa.  which  is  a 
•ulti -phase  program  to  develop  liquid  oxygan/i i quid  hydrocarbon 
magnet o hydrodynam i c  generators  using  cesium  seed  for  high 
P*rf oraence.  portable  power  supply  applications  During  this  phasa  a 
lightweight.  high  ptrformanc*  hot  gas  flow  tram  using  liquid  oxygen 
and  JP-4  was  dasignad  and  consonant  modal -ng  completed.  The 
mognetohycirorfynami  c  channeled’  f  fuser  performance  parameters  which 
were  used  es  the  design  criteria  were  an  output  power  of  50  MW* ,  a 
specific  energy  extraction  of  1.0  MJ/kg,  end  a  sracific  poutr  density 
of  200  MU«-'  cu . m .  To  achieve  these  oerformonce  reou • rement s,  the 
required  characteristic  velocity  efficiency  of  the  combust. on  system 
was  greater  than  99s.  During  this  program  a  limited  amount  of 
development  tasting  was  completed  using  a  heat  sink  combustor  and  a 
diagnostics  channel.  These  tests  measured  the  combustor 
character i sfi c  velocity  efficiency  and  the  gas  electrical 
conductivity,  as  wall  as  pressures,  vibrations,  and  temperatures .  The 
results  of  the  development  test  program,  whch  verified  the  des-gn 
assumptions  used  to  achieve  th«  performance  requ • rement*.  were  a 
charecte- '  sti  c  velocity  efficiency  of  nearly  99*.  and  a  gas  electrical 
conductivity  at  the  magnetoh/dr odynami c  channel  inlet  of  15  whos/m. 

53  Refs. 

Primary  Keywords:  Portable  Power  Supplies:  MHO  Generetors;  Fast  Start 
Pownr  Supplies;  Compart  M)'D  Generator;  Burst  Power 
Supplies;  High  Per #e rmance*  MHO  Generator; 

F lightweight  MHD;  l * Qhtwei ght  Megawatt  Power 
Supplies;  Cesium  Seeding  of  MND  Gases;  JP-U  Fueled 
MHD 
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l  ENERGY  CONVERSION,  THERMAL) 

; Magneto hydrp dynamic1 

HIGH  POWER  MAGNETCNYDRODYNAMIC  SYSTEM  (VOl  I) 

D  id.  Sweliom.  O.K.  Scn-.u.  D.E.  Meador  end  H.  Becker 

Maxwell  labs  Ir,c«  McbJrn,  MA  016  01 

AFAPL  Report  No.  AF A? I - T R-7D-51  (07/1978). 

Aval  lability:  AD  A064796 
NT  I S 

The  technical  effort  discussed  in  this  report  covers  phase  8  of 
the  High  Power  Megnetohydr odynemi c  System  program,  which  is  a 
multi-phase  program  to  develop  l<auid  Oxygen/ 1 i qu i d  hydrocarbon 
magnet ohydr odynam i c  generators  using  cesium  seed  for  high 
performance,  portoble  power  supply  applications.  During  this  phasa  a 
I  i  ghtwa  i  ght .  high  performanca  hot  gas  flow  tram  using  liquid  oxygen 
and  JP-4  was  designed  end  component  modeling  completed.  The 
megnetohydr odynemi c  ch«nnel/di f f user  performance  parameters  which 
were  used  es  the  design  criteria  were  an  output  power  of  30  MW«,  e 
specific  energy  extraction  of  1.0  MJ/kg,  end  e  specific  power  density 
of  ZOO  MWe/cu.  m.  To  achieve  these  performance  reou i r ament s.  the 
required  characteristic  velocity  efficiency  of  the  combustion  system 
M«s  greater  than  99s.  During  this  program.  •  limited  amount  of 
development  testing  was  completed  using  a  heat  sink  combustor  and  a 
diagnostics  channsl .  Thase  tasts  maasurad  tha  combustor 
character > st ie  velocity  efficiency  and  tha  gas  electrical 
conductivity.  •*  wall  ae  pressures,  vibrations,  and  tamperaturas .  Tha 
results  of  the  development  test  program,  which  verified  the  design 
assumptions  used  to  achieve  the  performance  requ  i  rements .  w*i-«  e 
characteristic  velocity  efficiency  of  nearly  99*x  and  a  gas  electrical 
conductivity  at  the  magnetohydrodynemi c  channel  inlet  of  15  mhos/m. 

58  Re4  s . 

Primary  Keywords:  Portable  Power  Supplies;  MHD  Generators;  Fast  Start 
Power  Suppliss;  Compact  MHD  Generator;  Burst  Power 
Supplies;  High  Performance  MHD  Generator; 
lightweight  Megawatt  Power  Supplies;  Cesium  Seeding 
Of  MHO  Gases;  JP-4  Fueled  MHO 
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(SWITCHES.  CLOSING) 

(IASS) 

LIGHT-FIRED  THYRISTOR  DEVELOPMENT 

E  S.  Schlegal.  E.C.  Stryeule  end  L.R.  Lowry 

West i nqhouse  Electric  Corp,  Pittsburgh  PA 

C*R!  Report  No.  EPR1  El-1914  (07/1981). 

Availability:  EPRI  £1*1916 

EPRI 

A  light-fired  thyristor  switch  was  demonstrated  in  one  phase  of  a 
Static  vc 1 ts-emperes-r eact i vt  generator  and  is  presently  under 
extended  test  at  Minnesota  Power  and  light  Company.  The  building  of 
this  13.8~kVt  bidirectional,  1Z00-A  rm s,  solid-state  switch  required 
the  development  of  the  thyristor  element  end  its  special  package,  a 
light  system  consisting  of  laser  diodes  and  a  light  distribution 
Sarnais,  and  a  special  monitoring  and  protecting  control  circuit  to 
protect  the  switch  against  various  conditions  under  which  it  might 
not  function  safely.  The  switch  is  entirely  sal f -coni* i nad  end 
replaces  the  slectricelly  gated  version  with  no  need  for  changes  in 
the  circuit  to  which  it  is  connected.  The  report  gives  details  on  the 
development  of  each  of  the  novel  parts  of  the  systems;  on  the  testing 
ef  sach  part  of  tha  systsm;  end  on  the  building,  installation,  and 
eorly  evaluation  of  the  ewitch  0  Refs. 

Primary  Keywords:  Thyristor;  Optical  Triggering;  8 i di rect i one i ; 

Performanca  Test 
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(INSULATION.  MATERIAL,  BREAKDOWN  STUDIES) 

(liquid;  Liquid.  Electrical) 

HIGH-VOLTAGE  OIL  GAP  TESTS  USING  PAR Al l El -PL ANE  ELECTRODES 
T  .  K  .  Sloat.  W.J.  Carter  and  H.R.  Moore 
West  i  ngiicuse  flect-ic  Corp,  Sharon,  PA  16156 
F  PR  I  Reoort  No  FPR]  EL-130]  (12/1979). 

Ava ’ lab » 1 1 1  y  EFR1  El-1301 
EPRI 

A  paraff im c-bese  insulating  oil.  PB.  and  a  nepht heni c-bese 
insulating  oil,  NH ,  ware  evaluated  using  two  electrode  systems.  The 
uniform  field  electrodes  represented  a  method  to  easily  test 
relatively  large  volumes  of  o'l  and  showed  the  paraff » n » e-base  Oil. 
PS.  had  somewhat  lower  breakdown  voltages  on  both  60-Hz  tosts  and 
I.2-X  50-m cresecond  impulse  voltage  tests.  Tne  rod  to  Plena 
electrode  system  represented  e  more  practical  conf i guret i on  that  may 
cc'ur  m  o’i  insult  ted  apparatus  and  showed  there  was  no  substantial 
difference  between  the  o’is  on  the  60-Ha  tests.  The  impulse  tests  on 
1 1  .p  rod  to  plane  test  showed  the  paraf f i n i c-bese  oil  had  a  higher 
d-rioctn-  strong,  n  than  the  naphthpn  ■  c-bese  o'l.  The  routine  daily 
d-electric  breakdown  voltage  tests  us-ng  aSTM  D1814  showed  the 
paraf t i m c-‘ase  o>l  had  a  higher  dielectric  strength  than  the 
naoh*  •  c  -  base  oil.  Since  the  uniform  field  test;  made  with  larger 
volumes  of  o-i  indicated  a  ooss'ble  weakness  in  the  paraf f > n r c -bo se 
insulating  cl.  *t  >  s  not  arceptabla  for  j«c  m  electrical  apparatus. 

0  Refs 

Primary  Keywords:  0*1;  Pere4fin>c:  T r an sf ormer s ;  Naphthenic;  Breakdown 
S*  rength 

Secondary  Keywords:  Circuit  Breakers 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Power  Supplies) 

A  10  KW  LlGhTWEIGHT  DC  CONVER T ER  (TECHNOLOGY  FEASIBILITY  STUDY  FOR 
LIGHTWEIGHT  MEGAWATT  RANGE  CONVERTERS) 

F . C .  Schwarz 

Power  Electronics  Associates,  Inc.,  Lincoln,  MA  01773 

AFAPL  Report  No.  AFAPL-TR  77-45  (11/1977). 

Ava. lab- 1 1 1 y :  AD  AC499S7 
NT  I  S 

The  technology  for  an  ul trn-ral i able,  lightweight,  high  power  DC 
converter  is  presented  and  supported  by  test  data  of  a  small  10  kU 
feasibility  model.  Reliability  and  a  high  efficiancy  naar  97  percent 
are  derived  from  a  Process  of  natural  currant  commutation  of  fast 
Switching  thyristors  in  series  resonant  circuits.  Lightweight  is  the 
result  of  an  internal  frequency  near  10  kHz  The  feasibility  of  ISP 
kU!  single  modules  wth  one  set  of  thyristors  is  indicated.  The 
sal*ent  features  a*  this  converter  technology  ere  highlighted.  17 
Ref  s 

Primary  Keywords:  lOfcM,  lOOkU,  Submegawatt,  Megawatt:  High  Voltage  DC 
Supply;  Natural  Currant  Commutation;  Series  Resonant 
Circuit  Power  Converter;  High  Power  Conditioner; 
Power  Converter*;  Highly  Reliable;  Secondary  Currant 
Source 


(ENERGY  CONVERSION.  ELECTRICAL) 

(Power  Supplies) 

DEVELOPMENT  OF  LIGHTWEIGHT  TRANSFORMERS  FOR  AIRBORNE  POWER  SUPPLIES 

J.P.  Welsh 

Thermal  Technology  Lab.  Inc..  Buffalo,  NY 

AFAPl  Report  ho.  AFAPl -TR-79* 204 9  (06/1979). 

Availability:  AD  A07624S 

NT  IS 

Emphasis  on  this  program  was  on  the  development  of  high  voltage, 
high  power,  high  frequency,  low  specific  weight,  inverter 
transformer  * .  A  primary  intent  was  on  the  reduction  of  specific 
weight  without  sacrifice  of  either  electrical  performance  or 
reliability.  Research  was  conducted  into  the  character i st i c»  of 
magnetic  and  dielectric  materials,  improved  magnetic  circuit 
modoiing,  and  application  of  advanced  heat  transfer  techniques. 
Computer-aided  design  methods  were  utilized  end  specialized  programs 
were  developed  to  permit  extensive  manipulation  of  multiple  design 
borrmeters.  One  goal,  to  achieve  a  specific  weight  of  0.25  lb/KVA, 
was  exceeded.  A  specific  weight  of  about  0.10  lb/KVA  was  actually 
eccompl i shed  with  a  20G  KVA  transformer .  It  is  predicted  that  in 
large-  transformer  sizes,  specific  weights  of  0.07  lb/KVA  can  bo 
roali/ed.  The  other  goals  of  electrical  performance  and  reliability 
were  also  achieved.  The  inveter  transformers  developed  in  this 
program  exhibited  unusually  lew  leakage  inductance  and  high 
efficiency.  Higher  reliability  than  conventional  transformers  should 
also  be  realized  due  to  much  lower  operating  temperatures  (ie:  lower 
thermal  stress)  on  conductors  and  insulation.  The  program  has  been 
successfully  concluded  and  two  basic  tr»nsf ormer/racti f i er  unit 
designs  (two  each  at  10  KW  and  200  KU)  were  fabricated,  demonstrated 
end  delivered.  10  Refs. 

primary  Keywords:  Low  Specific  Ueight  T ransf ormers:  High  Energy 

Density  Transformers;  Inverter  T rensf ormers ;  High 
Frequency  Transformers 

Secondary  Keywords:  Airborne  T ransf ormer s ;  Lightweight  Transformers 


(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

A  CM  X-RAY  PREIONIZER  FOR  HIGH-REPETITION-RATE  CAS  LASERS 
T.  Arai.  M.  Obora  and  T.  Fujioka 

Koio  University.  Kehcku-ku.  Yokchame-sh i ,  Japan 
APPL  PHYS  LE-T.  Vo  1 .  36,  No.  4  pp.  235-237  (02/1980). 

Oearation  of  a  cw  x-ray  preiomzer  for  an  HF  laser  is  reported.  An 
industrial  x-ray  tube  was  used  to  introduce  soft  x-rays  into  a  laser 
chamber.  Arcing  was  seen  to  be  suppressed  by  the  cw  x-ray  preionizer. 
The  advantages  of  the  cw  preionizer  over  e  flash  preionizer  are 
discussed,  along  with  the  possibe  application  of  a  cw  preionizer  to 
h>gh  reeecition  rate  lasers  10  Refs. 

Primary  Keywords:  X-rav  Prer on i zat i on ;  Continuous  Uave 
Secondary  Keywords:  KrF  Laser;  H ■ gh  Rep-rate 

COPYRIGHT:  1980  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 


(DIAGNOSTIC*  AND  INSTRUMENTATION) 

(Current) 

ELECTRONIC  CURRENT  TRANSDUCER  ( ECT )  FOR  HXGH-VOl  T  AGE  DC  LINES 

J.H.  Houston.  P.H.  Ptt«n  Jr.  H  R.  SuiMtrhavis  Jr.  G.J.  Carlson  and 
A  .  M .  Item 

Ganaral  Electric  Co.  Schenectady.  NT  12301 

EPRI  Raport  No.  EPRI  Cl-1343  (02/IMfi). 

Availability:  EPRI  El-1345 

EPRI 

This  raport  daals  with  tha  development  of  a  bipolar  alactronic 
currant  tran»ducar  (ECT)  for  measuring  tha  currant  in  a  high-voltage 
DC  (HVDC)  POHtr  1 i na  at  1 1 na  potential.  Tha  design  and  construction 
of  a  f ree- standi ng  ECT  for  use  on  a  400-kV  1 ina  havng  a  nominal  1 i na 
currant  cf  2000  A  (1  pu >  is  doscribed.  Lina  currant  is  measured  by  a 
0.0001  ohm  shunt  whose  voltage  output  is  sampled  by  a  14-bit  digital 
data  link  Tha  high-voltage  intarfaca  between  l*n*  and  ground  is 
trawarsad  by  optical  f'bars  which  carry  dig  tal  light  signals  as  far 
as  300  m  to  a  control  room  wha-a  tha  digital  sional  is  convartad  back 
to  an  analog  r aor asan tat i on  of  tha  shunt  voltage.  Tha  redundant 
alactronic  and  optica1,  data  links  ere  usad  in  tha  prototypa. 

Spac i f i cat i on  goals  called  for  operation  over  the  temperature  range 
*A0  to  *50  Deg.  C  to  an  output  accuracy  of  -♦0.63  at  0.1  pu  and 
-♦0.33  between  0.3  Pu  and  1.0  pu .  A  *reauency  response  greeter  then 
370  Hz  and  a  step  resoonse  time  of  lass  than  2  ms  was  desired. 

Initial  test*  indicate  that  these  goals  have  been  mot  m  the 
prototype  structure  'he  unit  is  non  installed  a-d  being  evaluated  at 
th*  Syimar  converter  station  of  the  HVOC  Pacific  Intertia  in 
Cai i Torn i a ■  0  Refs 

Primary  keywords:  HV'DC;  Electronic  Transducer*  Current  Measurement  ; 

Fiber  Cpt'c  Link 

Secondary  Keywords:  Current  transducer 
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BREAKDOWN  STUOIES;  SWITCHES.  OPENING) 

Gas.  Recovery;  hecha- • ro 1 > 

FUNDAMENTAL  INVESTIGATION  OF  ARC  INTERRUPTION  IN  GAS  FLOWS 
C.M.  Benenson  '1).  G  Fr  nd  <2).  R.E.  Kinsingpr  »?),  H.T.  Na5«"*«tSu 
C2) .  n  Q  Noasvo  \2)  and  R  E  Sheer  Jr  »2> 

(1)  State  University  of  New  Yo-L  at  Buffalo.  Buffalo.  NY  14226 
(?)  Gane-al  Eloctric  Co.  Scherer tady .  NY  12301 
EPRI  Report  No.  EPRI  EL-1455  (01/195"). 

Availability:  EFRI  El - 1455 

EPRI 

Tha  document  reports  on  continuation  of  the  study  pf  thermal 
recovery  in  gas  blast  intarruptors  reported  earlier  in  EPRI  Report 
EL-284.  Tha  thermal  recovery  process  was  investigated  with  physical 
and  aerodynamic  methods,  typically  using  reduced  sice  nozzles  and 
short  sinusodial  current  Pulses.  Current-zero  dl/dt  end  gas  pressures 
Ut"«  representat i ve  of  full-sice  interrupter*.  Aerodynamic 
character i zat i on  of  the  cold  flow  fields  in  several  different  nozzle 
types  included  measurements  of  the  pressure  and  flow  fields,  both 
steady-state  and  turbulent  components  .  with  special  attention  given 
to  wakes  end  shock  structures.  Special  schli«ran  techniques  on  DC 
arcs  end  high-speed  photography  on  arcs  in  orifice  nozzles  show  that 
shock  heating  broadens  the  ere  independent  of  turbulence  effects  and 
producing  a  poorly  recovering  downstream  ere  sectior.  Meesured 
recovery  speeds  (RRRV)  in  both  orifice  and  eonvergert-di  vergent 
nozzles  agree  with  predictions  of  several  ere  theories  assuming 
turbulent  power  losses.  However,  data  on  post-zero  currents  end  power 
loss  show  values  much  smaller  then  theoretical  predictions,  Hydrogen, 
deuterium,  end  methane  (f-H/sub  4/)  were  measured  to  neve  thermal 
recovery  speed*  up  to  one  hundred  times  the*  of  SF/sub  6/  in  the  same 
conditions.  Mixtures  of  AF/sub  6/  with  CF/sub  4/.  C/sub  2/  F/sub  6/. 
He,  or  N/sub  2/  can  give  fast  thermal  recovery  when  used  at  high 
total  pressure  but  moderate  SF/sub  5/  content  21  Refs 
Primary  Keywords:  SF/sub  4/ :  Thermal  Recovery 
Secondary  Keywords:  Circuit  Breakers;  Gas-Blast  Interrupters 
COPYRIGHT:  1980  ELECTRIC  POWER  RESEARCH  INSTITUTE.  INC-.  REPRINTED 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Mi scelleneous) 

SF/SUB  6/  DIELECTRIC  FILL  GAS  GAUGE 
R.  Bell,  R.  Micksted.  J  Vanvliet  and  M.  Bertin 
Nucleonic  Date  Systems  Inc.  Irvine-  CA  9?714 
EPRI  Report  No.  EPR !  EL-747  (04/1978) 

Avei lability:  EPRI  El-747 

EPRI 

The  usa  of  SF/sub  6/  ges- i n»ul oted  eauipment  in  substations  is 
gaining  w*de  acceptance.  For  reliable  operation  o*  this  type  of 
equipment,  it  is  imoortant  that  the  gas  Density  be  maintained  within 
design  limits  end  that  the  gas  not  be  contami net ed .  It  is  therefore 
of  interest  to  have  a  gaoe  that  can  be  used  for  continuous 
monitoring  of  the  gas.  Such  a  gouge  should  be  able  to  detect  leaks  in 
excess  of  1-23  per  year  as  well  as  detect  gas  cor t*mi na"t s  of 
significant  levels.  This  project  has  shown  that  it  is  feasible  to 
directly  measure  the  density  of  the  SF/sub  6/  gas  as  wail  as  measure 
the  gas  humidity.  The  prototype  gauge,  however,  is  rather  complex  and 
most  likely  would  be  more  expensive  thar  th*  conventional  pressure 
gauges.  7hi>  experimental  gauge  th*t  has  been  developed  uses  the 
infrared  absorption  cha r Ac t • r i st i c s  of  the  gases.  A  wavelength  is 
chosen  where  the  monitored  gas  absorbs  strongly,  but  wnare 
interference  *r pm  other  gases  is  minimal  The  photon  absorption  is 
epprov i mately  proportional  to  the  density  of  the  gas.  which  is  a. so 
proportional  to  the  dielectric  strength  of  the  ges.  24  Refs. 

Primary  Keywords:  Photo-optic  Pressure  Gauge  For  Sc/Sub  6/  Gas; 

Infrared  light  Absorption  For  SF/5ub  6/  G6S. 

Infrared  light  Absorption  0*  Water  Vapor;  Infra/ec< 
tight  Absorption  Of  SF/Sub  6/  Gas  Decomposition 
Products 
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(BREAKDOWN  STUDIES) 

(Surface  Flashov*':  , 

MECHANISM  OF  FAST  SURFACE  FI ASHOVER  IN  VACUUM 

R.A.  Anderson 

Sendie  Labs.  Albuquerque,  NM  87115 

Applied  Physics  Letters.  Vol .  24.  No  2  pp  54-56  (08/1973). 

Insulator  samples  of  Plexiglas  end  alumina  ceramic  »n  vacuum  have 
been  subjected  to  higb-voltago  pulses  wit*  rise  times  of  a  few 
nenoteeond*  Breakdown  paths  we-e  inclined  to  the  electric  field  m 
the  presence  of  a  magnetic  field  normal  to  the  insulator  surface, 
analogous  to  th*  hail  effect  tor  bulk  conduction.  These  results,  as 
well  as  measurements  of  the  flesnovo-  propagation  velocity,  stiongly 
support  a  model  of  the  fleshover  mechanism  based  on  secondary 
electron  emission.  9  Refs. 

Primary  Keywords;  Su-face  Fleshover;  Vacuum.  Plexiglass.  Alumina 

Ce-amic.  Short  Pulse  Mashove-;  Secondary  Electron 
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( PART ICl F  BEAMS,  ION.  PARTICLE  BEAMS,  ELECTRON;  PARTICLE  BEAMS, 

NEUTRAL:  POWER  TRANSMISSION;  ENERGY  STORAGE,  CAPACITIVE) 

(Reviews:  Reviews.  Reviews;  Transmission  Lines;  Mar*  Generators) 

PARTICLE  BEAM  FUSION  PROGRESS  REPORT  OCTOBER  19’7  THROUGH  MARCH  1 97B 
Sendie  Labs.  Albucuerque.  MM  87115 
Sand i a  Report  Ho.  SAND79-0002  (02/1979). 

Avaiiabii ity:  5AND7 9- 0002 

NT  I  S 

Important  data  showing  the  transport  of  electrical  power  in  the 
terawatt  range  over  6.5  meters  with  a  power  transport  eficiency  of 
139  percent  and  an  energy  transport  efficiency  of  90  percenct  were 
obtained.  These  ’••suits  were  required  for  EBFA  and  demonstrated  the 
feasibility  oi  the  vacuum  interface,  magnet i cal ly  insulated  line,  enc 
d'ode  concept.  The  results  exceeded  expectations  end  provided  a  2  ns 
rise  from  zero  to  peak  of  a  0.4  MA  current .  Magnetically  insulated 
power  flow  densities  exceeding  1E11  U/sq  cm.  were  achievea  over 
shorter  distances.  These  results  indicate  that  a  much  smaller  beam 
drift  distance  to  the  pellet  could  be  possible.  Although  about  50 
percent  of  the  electron  current  flows  external  to  the  conductor 
boundary  during  th*  6.5  meter  transport,  all  of  the  current  was 
recaptured  and  most  was  focused  to  a  few  nm  spot  during  these 
exprr.ments  23  Refs. 

Primary  Keywords;  Pulse  Forming  Lines;  Marx  Generator 

Secondary  Keywords:  Tngetron  Switch;  Intermediate  Storage  Capacitor; 

Gas  Pressure  Tr*nsducer 


(ENERGV  STORAGE,  MECHANICAL) 

(Rotat>ng  Machines) 

APPLICATION  OF  GENERATOR  ANALYSIS  METHODS 

ft  Kuhler 

University  cf  Kentucky,  Lexington,  KV  40506 

A  FAIL  Report  Ho.  A F A F l - T R -  7  7  -  5 1  (  04/  1  97  7  ). 

Availeb'iity  AO  A04207  1 
NT  IS 

This  study  provides  a  theoretical  model  for  simulating  a  wide 
variety  of  transient  load’.ng  conditions  for  el  t  e-na  t  or » .  The  mjuel  is 
represented  as  an  equivalent  circuit  in  a  format  compatible  w'th  the 
SCEPTOf  cc-puter  program  SCEPTRE  solves  the  resulting  circii’* 
equations  for  the  transient  response.  Also  addressed  in  this  study  'S 
the  inclusion  of  an  effective  saturation  property  into  th*  SCEPTRE 
fermulat  on  resulting  in  a  more  realistic,  and  accurate  nonlinear 
machine  model.  2  Refs. 

Primary  Keywords:  SCEPTRE  Simulation;  Alternator  Modeling;  Saturation 
Effects;  Linear  Machine  Model 
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(FNERGY  CONVERSION,  ELECTRICAL) 

(Power  Swppl i »») 

DEVF 10PMENT  OF  LIGHTWEIGHT  TRANSFORMERS  FOR  AIRBORNE  HIGH  POUER  SUPPLIES 
D  L.  Lockwood.  R - 1 •  McNall  Jr.  and  R.l.  Haumesser 
T h e - m ,i  1  Technology  L.ib.  Inc-,  Buffalo.  NY 
AFAPL  Report  No.  AFAPL-TR-76-1D2  (12/1976). 

Avai lab- 1 ’ ty •  AD  AC41515 
HUS 

Several  major  developments  have  occurred  in  thi*  program.  A*  is 
often  the  case  in  research,  they  did  not  occur  exactly  in  accordance 
w'th  the  orip.el  plan.  The  total  program  however  it  essentially  on 
schedule.  New  techniques  for  fabrication  of  pie  wound  transformers 
wv* •  developed  whch  yielded  superior  designs.  This  development  was 
fall  owed  by  the  developmer  ♦  of  computor  aided  design  programs  for  pie 
wrurd  trar sformers.  Several  10  KM  transformers  have  been  fabricated 
and  subjected  to  a  variety  of  tests.  Based  on  the  results  of  those 
tests  both  the  10  KU  and  200  KU  transformers  Nill  be  pie  rath«r  than 
layer  wound.  A  10  KU  transformer  rectifier  system  is  presently  being 
integrated  with  •  breadboard  inverter  for  final  v*r j f > cat i on .  During 
thafirst  half  of  this  program,  a  numerical  method  was  developed  tor 
th**  solution  of  th*  nonlinear  lumped  parameter  transformer  model. 

This  model  was  developed  under  the  previous  cortrect.  but  no  stable 
s*.  tut  i  on  had  heen  found  The  present  solution  is  f  or  a  resistive 
load  and  work  is  continuing  to  include  leakage  inductance,  shunt 
caoac tones,  and  an  arbitrary  load  impedance.  The  materials  studies 
support  of  the  203  KU  transformer  task  ere  completed  with  exception 
of  evaluation  of  so»e  of  the  newer f 1  our i ne  based  dielectric  fluids. 
Fr*l iminjfy  designs  indicate  specific  weights  m  the  neighborhood  of 
9  0*  1  b ' KVA  for  thpso  tr»ns,or,n«rs  9  Refs. 

Pr.m/iry  Keywords  low  Specific  Weight  Transf ormors;  High  Voltage.  High 
Pout'  T f #n»f ormer s ;  High  Energy  Density  Transformers 
Secondary  Keywords:  Airborne  Transfomers;  Lightweight  Transformers 
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(ENERGY  STORAGE.  INDUCTIVE) 

I  Inductors ; 

INDJCTOP  NETWORK  DEVELOPMENT  FOR  AIRCRAFT  HIGH  POWER  SUPPLIES 

J.  T *no ■  R.l.  Bryan.  $.  Ghoshroy.  l.M.  lontai  end  O.K.  Sonju 

Haxweli  Labs  Inc.  Woburn.  MA  01601 

AT  Apl  Recort  No  AfAPL  TR-  7  7-1  5  (  04/1977  ). 

Availability:  AO  AO52750 

NT  IS 

This  report  present s  the  results  of  a  study  program  undertaken  to 
perform  a  comparative  Analysis  o *  several  approaches  to  the 
generation  of  high  electrical  power  by  storing  tens  to  hundredi  of 
kilojoules  of  energy  in  a  compact,  supereonduc t i ng  inductive  system 
with  efficient  extraction  in  short  bursts  at  high  repetition  rates. 
The  critical  factors  for  the  comparison  were  the  weight,  volume, 
d»ssipat-on  and  reliability  of  the  system  and  components  for  various 
operating  regimes  characterized  by  pulse  power,  repetition  rate  end 
puIsq  shape  Research  end  development  work  hitherto  undertaken  in  the 
U  S.  and  abroad  indicate  tne  engineering  feasibility  of  operating 
nductive  st-rage  systems  storing  ten  to  perhaps  one  hundred 
kilojoules  of  energy  with  extraction  rates  of  tens  of  pulses  per 
second  ot  Dulse  curat  ions  of  the  order  of  a  few  hundred  microseconds 
w«th  state-of-the-art  technology.  The  major  effort  of  this  study  was 
n-rected  towards  developing  analytical  tools  to  predict  the 
ii»'fc-raicp  of  supor  conduc  t  i  ng  coils  at  repetition  rates  of  100  -1000 
ops  with  pulse  discharge  times  of  20  -  40  microseconds  and  to 
evaluate  the  relative  merits  of  different  circuit  conf i gureti ons  for 
si o r  a  go  end  extraction  of  energy  at  high  average  power  (3-10  MM). 

0  Pe*  s 

Pri»0rV  Keywords;  Inductive  Energy  Storage;  Superconductivity;  Pulsed 
Power 

Secondary  Keywords*  Fewer  Conditioning 
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(REVIEWS  AND  CONFERENCES;  ROWER  CONDITIONING;  SWITCHES,  CLOSING; 
SWITCHES.  OPENING:  POWER  TRANSMISSION;  ENEPGY  STORAGE.  MECHANICAL; 
ENERGY-  STORAGE.  CAPACITIVE;  ENERGY  STORAGE.  INDUCTIVE;  PULSE 
GENERATORS) 

(HtviaMj:  Rev  i  mi  ;  Nvi«mi:  R««iiui;  Rtvicwi:  RtviiMsi  Reviews; 

Reviews;  Reviews) 

LECTURES  ON  HIGH-VOLTAGE  AND  PJLSE  POWER  TECHNOLOGY;  LECTURE  1= 
INTRODUCTION  TO  POWER  CONDITIONING  SYSTEMS 

y.J.  Sarjeent 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 

IASL  Rapert  No.  LA-UR-8C-5I5  (10/1980). 

Availability;  LA-UR-80-515 
LASl 

This  lecture  provides  a  definition  and  tutorial  ovarviiw  of  poM»r 
cond i t i on i ng  systems.  Many  specific  tximplss  of  energy  storage 
systems  a-*  d  scusaed.  along  with  pulse  forming  techniques 
Definitions  «ra  given  for  several  pulse  parameters  with  justification 
t®r  each  included.  Problems  w*  th  pulse  shao.ng.  ringing.  crosstalk, 
aid  sw- tch  recovery  are  discussed.  Several  types  of  switches  are 
discussed,  including  igmtronj.  thyratrnns.  and  Spark  gaps,  as  wall 
as  hergj  tuba  switches  and  power  cond-tter-ng  systerj  Pulse 
transf ormor *  are  also  of'oflv  discutsed.  This  lecture  >s  designed  as 
an  introduction  to  th*  series,  w'th  most  topics  O'scuS'ed  in  greater 
d«ta»l  m  other  lecturas.  «  Re#s 

Primary  Keywords;  Igi't'cn;  Thyratron,  Spark  Gap;  Pulse  Forming 

Network;  R*o  Rated;  Hard  Tube;  Pulse  Tr*ns<OM«*r 

Secondary  Keywords:  Charging  Curcuit:  Overshoot:  pea*  Power;  loads 


(ENERGY  CONVERSION,  ELECTRICAL:  PULSE  GENERATORS;  INSULATION,  MATERIAL) 
(®ower  Suorlies  Hard-tube;  Reviews) 

LECTURES  ON  HIGH- w OL 7 AGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  2:  DC 
POWER  SUrPcIES  AND  HARD-*  UBE  POWER  CONDITIONING  SYSTEMS 
W . J .  Sar  j eint 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 
uASL  Report  *o.  LA-UR-80-515  (19/1980). 

Avolability:  LA-UR-80-515 
LASL 

This  lecture  discusses  the  major  characteristics  of  DC  POn«r 
soon  lies  end  hard-tube  pulsars.  Full-wave  bridge  rectifier  circuits 
are  discussed  in  detail,  with  a  complete  analysis  of  operation 
presented.  Design  criteria  perta>ning  to  high  voltage  diode  stacks 
are  presented  with  a  summary  of  pitfalls  inherent  to  the  stacks 
included  Insulation  for  these  high  voltage  supplies  is  discussed.  A 
detailed  conceptual  discussion  of  hard-tube  pulsars  is  also  presented 
with  a  brief  mathematical  analysis  included  8  Refs. 

Primary  Koyiiords:  Power  Supply;  Hard-tuba  Pulsar;  Rectifier  Circuit; 

D'oda  Stack 

Secondary  Keywords:  Insulation,  Transformer;  Filter;  Multi-phase 
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(ENERGY  STORAGE.  CAPACITIVE;  PULSE  GENERATORS;  PULSE  GENERATORS;  PULSE 
GENERATORS) 

(Marx  Generators;  Mar*;  Blumlein  Lines;  Field  Reversal) 

LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  3:  PULSE 
VOLTAGE  CIRCUITS 

W.l.  Willis 

Los  Alamos  National  Labs,  Los  Alamos.  HM  87545 

LASl  Report  No.  LA-UR-80-2082  (10/1980). 

Availed- lity:  IA-UR-80-2082 

LASL 

The  author  presents  a  detailed  conceptual  d*scussion  of  Marx 
generators,  blumieins,  and  spiral  genarators  with  a  detailed 
quantitative  discussion  of  Marx  generators  included.  Several  types  of 
Mar*  generator  ere  discussed,  including  the  Erwin  and  Martin  type 
generators.  Inversion  generators,  wrapped  line  generators,  and 
coaxial  generators  ere  discussed  es  sub-top»es.  Many  practical 
applications  are  discussed.  8  Refs. 

Primary  Keywords;  Mar*  Generator;  Blumlein;  Folded  Co-ax  Blumlein; 

Spiral  Generator;  Design  Considerations;  Erwin  Mar*: 

Martin  Marx 

Secondary  Keywords*.  Inversion  Generator;  Wrapped  line  Generator; 

Coaxial  Generator;  Charging  Methods 


(POWER  CONDITIONING;  ENERGY  STORAGE.  CAPACITIVE) 

(Pulse  Forming  Networks;  Cepacitors) 

LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  4: 
TRANSMISSION  LINES  AND  CAPACITORS 

R.R.  Butcher 

Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

LASl  Raport  No.  LA-UR-7 9-1044  (10/1980). 

Availability;  l A- UR  -  7 9- 1 0 A A 
LASL 

Lecture  A  begins  with  a  detailed  analysis  of  transmi ssi on  lines 
used  os  Pulse  forming  networks  (PFN’s)  and  proceeds  to  analyze  and 
d’ scuss  lumped  PFN's.  Extens’ve  quantitative  analysis  is  presented 
with  practice!  considerat ions  included.  Type  A,  B .  C,  D.  E.  end  F 
G«n  1  lemon  networks  or*  discussed  w.th  *  quantitative  enalysis  of  type 
C  networks  presented  in  depth.  Capacitors  are  mentioned  briefly  with 
emphasis  on  parasitic  inductance  and  its  affect-  An  appendix  by  W  J. 
Serjeant  is  included  which  peasants  a  qualitative  and  quantitative 
analysis  9*  energy  storage  capacitors.  Basic  capacitor  parameters  art 
discussed,  loading  into  a  discussion  of  parasitic  inductance. 

*nv i r omen ta 1  consi dir»t i on»,  and  lifetime-  Construction  materials  are 
dilcvfjidin  som#  detail.  17  Refs. 

Primary  Koyiiords:  T ran jm i ss ' on  Lin*;  Guillemen  Network;  Mathematical 
Analysis:  Waveform;  Capacitor 

Secondary  Keywords;  Practical  Const  d*ra  1 1  onr, ;  Corona;  Leakage 
Inductance:  Leakage  Capacitance 
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(SWITCHES,  CLOSING;  POWER  CONDITIONING) 

(Applications;  Pulse  Forming  Networks) 

LECTURES  ON  MIGH-VOITACE  AND  PULSE  POWER  TECHNOLOGY ;  LECTURE  5: 

DISCHARGE  CIRCUITS  AND  LOADS 

W.J.  Serjeant 

Los  Alamos  National  labs,  Los  Alamos,  NM  87545 

LASL  Report  No  L A-UR-80-27 ?1  (10/1980). 

Availability:  LA-UR-80-27 7 1 

LASL 

This  lecture  discusses,  qualitatively  and  quan t i ta t i valy .  th« 
design  and  opoi-etion  0f  pulse  forming  networks.  Choice  of  switches  to 
use  »s  discussed,  along  with  th#  choice  of  capacitors  and  other 
components.  A  detailed  discussion  of  practical  problems,  such  as  ,oed 
faults,  voltage  reversal  at  th#  end  of  tha  discharge,  and  varying 
load  impedance,  is  presented.  Th#  main  c*i«r  ac  t  #r  i  s  1 1  cs  of  spark  gaps. 
tQnitron^.  thyratron*.  and  thyristors  era  described  and  related  to 
application  in  PFN's.  A  brie*  anelys*s  is  presented  for  puls* 
transf ormer s  with  design  criteria  included.  Several  types  of  laser 
loads  aro  described  #«d  char peter t zed  Several  4pp:i*ic  applications 
ere  presented-  11  Refs 

Primary  Keywords:  Pulse  Forming  Network;  Soark  Gap-  Thyrgirpn; 

Ignitron;  Thyristor.  Pjise  Trans/o^me-  Des-gn 
0>ti — '  e«  r.r*  .  rei  rn„,  riwii'oit 
ywirde  Voltage  i  iii'i.ii,  '  > » .»  . r  -  y  >  na  i  o.»f!.  laser 
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PULSE  POWER  TECHNOLOGY;  LECTURE  A;  SPARK 
GAPS 


W.L.  Willis 

Los  Alamos  National  labs,  loe  Alamos,  NM  87545 

LASL  Report  No.  LA-UR-80-634  (10/1980). 

Availability:  LA-UP.-80-AS4 

LASL 

This  lecture  deals  in  some  detail  with  breakdown  of  gases  and  goes 
on  to  relate  breakdown  mechanisms  to  spark  gao  performance. 

Self-break  gaps,  electroni ral ly  t r i gger ad  gaps ,  end  optically 
triggered  gaps  are  discussed  in  some  detail,  with  g-oeam  triggered 
gaps  mentioned.  Ftrm/Jas  abound  for  determination  of  soar*  gad 
performance  as  a  function  of  meter-, als  and  operating  parameters.  A 
field  enhancement  factor  is  defined  end  used  to  calculate  the 
bi-eokrf-*wA  voltage  of  several  gap  conf  i  gur  > 1 1  ons ,  andtha  breakdown 
voitage  's  related  to  th#  Faschen  curve  The  merits  of  various 
triggering  methods  are  discussed.  L>aj>d  a-b  solid  dielectric  gaps 
are  ci'sc-issed  qualitatively  w-th  some  quantitative  enaiyo’s  included. 

7  P#fs 

Primary  Frywerds:  Spark  Cep;  Gas  Breakdown;  Self-break:  Triggering; 

Recovery,  Erosion;  peschpn  Curve 

Secondary  Keywords  L'quid  Dielectric,  Sol'd  Dielectric 
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LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  7: 

THYRATRONS  AND  IGN1 IRONS 

W.J.  Sar  jeant 

Los  Alamos  National  labs-  Los  Alamos,  NM  87S4S 

LASl  Reoo-t  *o .  LA-UR-80-517  (10/1981). 

Availability:  LA-UR-80-517 

LASl 

lecture  7  begins  with  a  conceptual  description  of  thyretrons  and 
igmtrons  and  proceeds  to  describe  construction  and  oparat  i  on  of 
thyratrons  and  ipr'trons  in  detail  Triggering,  charging  techniques, 
and  b'asing  of  thyratrons  and  ignitrons  are  considered;  •»  ere 
applications  and  limitations  of  both  devices.  Several  practical 
circuits  are  presented  and  discussed.  The  types  cf  thyratrons  end 
ignitrons  available  are  presented  and  the  merits  of  each  are 
discussed.  The  state  of  th#  art  in  current  thyratron  technology  is 
presented,  as  well  as  tho  devices  under  development  for  tho  near 
fut-uv.  A  compondum  of  information  assembled  from  manufacturer s’  data 
sheets  and  literature  on  the  theory  and  application  of  thyratrons  is 
included  as  an  appendix.  34  Refs. 

Primary  Keywords;  Thyratron,  Igmtron;  Theory;  Application; 

State-of -the-art ;  Davices  Under  Development;  Trigger 
Circuit;  Recovery  Time 

Secondary  Keywords*-  Charging  Circuit;  Delay;  Recovery  Mechanism 
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LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  8: 

CHARGING  CIRCUITS 

U.C.  Nunnally 

Los  Alamos  National  Labs.  Los  Alamos,  NM  87545 
LASL  Report  No.  I A-UR-80-2044  (10/1980). 

Availability:  LA-UR-80-2044 
LASL 

Lectura  8  of  tha  series  compliments  Lecture  1  by  discussing  the  AC 
portion  of  Power  supplies.  Advantages  and  d> sadvantages  of 
multi-Phase  circuits  ar*  discussed  with  design  criteria  presented, 
'/oltage  ramp,  moncyclie  constant  Current,  constant  Dower, ard 
Saturable  reactor  charging  systems  ere  presented  end  analyzed,  as 
well  as  standard  chorginp  power  supplies.  Criteria  are  presented  on 
choosing  a  diode  stack  end  the  pitfalls  of  choosing  incorrectly. 
Several  snubber  circuits  ere  presented  and  analyzed  in  detail- 
Pesonent  charging  systems  are  discussed.  11  Refs 
Primary  Keywords;  Power  Supply;  Voltage  Ramp  Power  Supply.  Monocyclic 
Constant  Current  Power  Supply;  Constant  Power  Power 
Supply;  Saturable  Reactor  Power  Supply;  Resonant 
Charging  Power  Supply;  Choice  Of  Components;  Snubber 
Secondary  Keywords:  Diode  Stack 
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LECTURE  CN  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  9:  PULSE 
TRANSFORMERS  AND  DIELECTRICS 

G  J  .  R  o  huj o  '  n 

Sandia  Labs.  Albuquerque.  NM  87115 

Sane  ’  a  c»rort  No.  SANDSO-flLSl  (10/1980  ). 

Availability:  SANDS0  -  04S1 

SANDIA 

lecture  Visa  comprehensive  rev>*w  and  tutorial  on  air  core  pulse 
transformer  design  Helical  wound  r-d  spiral  strip  transformers  are 
discussed  w'th  design  criteria  prosented.  Insulation  requirements  and 
voltage  grading  techniques  #r*  analyzed  with  electrostatic  shielding 
included  The  effect  of  shielding  on  transformer  efficiency  end 
methods  of  minimizing  these  effects  e-e  analyzed.  Dielectric 
properties  and  several  breakdown  models  for  n-Hexene,  Mylar,  end 
various  oils  are  presented  and  discussed.  Results  of  partial 
diseh.-.rgcs  are  demonstrated  Voltage  stress  profiles  in 
two -d i el er t r i c  insulator  conf i gurat i or s  are  discussed  briefly.  32 
Refs. 

Primary  Keywords*  Air  Core  Transformer;  Helocal  Wire  Transformer; 

Spiral  Strip  Transformer;  FRIZZ;  H#lictl 
Transformer .  Eojrvalent  Circuit;  Eddy  Currants 
Electrostatic  Shield.  Breakdown  Model 

Secondary  Keywords-  Pulsn  Breakdown;  Mylar  Film;  Breakdown  Strength; 

Conductive  Liquid  Shield 
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LECTURES  ON  HIGH-VOLTAGE  AND  PULSE  POWER  TECHNOLOGY;  LECTURE  10 
MEASUREMENT  TECHNIQUES 

U.l.  Willis 

Los  Alamos  National  Labs,  Los  Alamos.  KM  87545 

..ASl  Report  No.  L A-UR - 80 - 227 2  (  10/1480) 

Aveilebilty:  LA-UR-80-2272 
L  ASl 

In  Lecture  10.  various  voltage  and  current  diagnostic  techniques 
ere  discussed.  Spars*  gaps,  capacitive  dividers,  resistive  dividers, 
and  comb' net i ons  of  capacitive  and  resistive  dividers  are  discussed 
as  voltage  diagnostics  for  high  voltage  ci rcu 1 1 s . E 1  act rost at < c 
voltmeters  ere  presented  for  slowly  varying  and  DC  circuits-  Kerr 
cells  are  discusseo  es  an  alternative  for  very  fast  measurements 
Currant  measurements  are  discussed  in  t>-e  form  of  current  viewing 
res  store.  Rcgowsk  loops,  current  tr  ansformers.  Hail  effect  probes, 
end  Townsend  rotat-cn  p'obes.  Several  good  references  aro  included. 

5  Re's 

Primary  Keywords  Voltage  Measurement;  Current  Measurement;  Spnrk  Gap: 

E  i  er  t  r  os  tet  >  c  Voltmeter;  Capacitive  D'v*der; 
pes»st’ve  Divider;  Mixed  Divider;  Currant  Viewing 
Resistor;  Rogowski  Loop.  Current  Transformer,  Hall 
Effort  Probe 

Secondary  Keywords:  E let tro -Cpt i c  Effect;  Townsend  Rotation 
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.  F-'l'PES  ON  HIGH-VOLTAGE  AND  PUl  SE  POWER  TECMNOIPGV:  LECTURE  11- 
rARTlC.KA*  APPUCA’IOHG 

R  R  8u  t  cN*r 

.os  Aii-»s  National  Labs-  los  Alamos,  nm  #.,545 

-A. I  No  i  A-UP -80- JSflt  (l3/1988i 

Avail'.:.  .  •  *  y  lA-L’R  RC'JSOfe 

.ASL 

J1  arrj-es  some  of  th#  techn-oi.es  presented  in  lecture  10 
ts  de-e-e  n*  vo.tsj*  *ri  cuf'*"'  waveforms  tor  •  laser  load  driven  bv 
a  ♦•(I'l*  ss'on  SO  Ow.se  tjnrfig  n»twnr-H  'PCK)  lecture  11  then 
e»r  a  ».  «■  up-  m  t  ne*.e  o.astite?  to  d»r  >  v*  values  for 

-  s * i  -  ♦  a- ecu »  newer  ae.  verec  tr  the  laid.  rmi  power  mssipated  m 
tit  *ctel  »'-»'9v  deliver#^  to  the  toad,  end  t>me  varying  load 

e  The  veiv.es  ct  compared  to  *  computer  s-mulat'on  o *  ♦  he 
circw-t  end  agreement  it  sees  to  be  gerd  ?  Refs 

Prtme-y  Keywords:  Discharge  Circuit;  Curcu’t  Operation;  Voltage 
Measurement.  Currant  Measurement.  P#ak  Power . 

Varying  toad  l»P«d«'>Ct 

Secondary  Keywords  Laser  iced 
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LECTURES  ON  MIGh-VOITaGC  AND  PULSE  POWER  TECHNOLOGY.  tfC'uRE  IS 
GROUNDING  AND  SHIELDING  TECHNIQUES 

T  »  Burkes 

Tech  University.  Lubbock.  TK  7**09 

LASl  Report  No.  t A-UR-8O-53J0  (18/1*80) 

Availability  LA-UR-80-JJ30 
LASL 

Lecture  13  pertains  to  grounding  end  shield-ng  techneues  for 
eulse  power  applications  The  author  discusses  grounding  technique* 
for  personnel  safety,  power  flow,  end  i nt - u»«nt at • en  The  marits  of 
series  grounding,  pa-allol  grounding,  end  single-point  grounding  a'« 
discussed  The  advantages  of  e  ground  plena  are  presented.  along  w-th 
some  of  the  pitfells  of  utilyzing  e  ground  plan#  -roi-optr  l» 
Electrostatic  Shielding  of  i  nstrumentat » on  cables  >*  presented  wth  e 
discussion  of  stray  capac i tancec oupI t ng  mciuded  M»gn*t i c  sh  aiding 
i»  discussed  briefly.  5  Refs 

Primary  Keywords:  Electrostatic  Shield;  Magnetic  Shi»id.  Grounding 
Techniques:  Safety  Ground.  Power  Ground. 

Inst rumentat i on  Ground 

Secondary  Keywords:  Ground  Loop;  Humidity  E#fects-  Voltage  Gradient. 

Low  Frequency  Noise 
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INVESTIGATION  OF  M I GH -  VO  L  r  AGE  r A R T I  CL E - IN  IT  I  A T f 0  SRFAKPOWN  JN 
GAS-INSUlATED  STS’E*"-. 

*  E  Wootton 

WestirgNouse  Electric  Corp.  Pittsburgh  pa 
EFRI  tter't  nc  FL  *  1 5  0  ’  (OJ/l*"'*) 

Avn- lab>  1  i  ty  E^RI  Fi-lPO" 

E  PR  I 

*h>s  resort  desiribes  en  enoer  "ifritl  e-d  theoretical  study  of  Un 
pro-esses  involve*  ' n  electrical  breakdown  in  compressed  gasps,  whe-e 
♦he  ureasdown  >s  initiated  by  conducting  pa- t>tles  rhe  report 
contains  e  greet  deal  of  detailed  quant. tat've  data  relating  to 
eart'cle  initiated  b-ea^down  in  large  re*>  <•!  i-d  uniform  electrode 
systems  at  voltacas  of  seve-a,  hj'd-ed  k  V  0”«  finding  of  interest 
nvclvas  *  n#  dt  ***o  -  •  t  r  „  »  .  0  r  that  'ne'e  •  •,  a  c  r  i  t  ■  r  a  . 
pa r ♦ • c i e - 1 o • el ec t - ode  sorting  at  the  <re»er»  o'  b-eakdown  in  SF/^gb 
4/  at  gas  pressures  t  up  .  a  1  1  v  jsea  >n  erec’cel  ooi.-er  transmission 
Mu  car  (  The  *lr  >»!  'u-  of  th-s  cr  ticrl  spat  ng  with  SF/*ub  f>  '  gas 
pressure  hee  been  determined  and  the  results  ere  reported.  The 
stat-st'cal  nature  of  part<c!e  int-ated  breakdown  ha*  also  bean 
studied  and  the  **f»r*i  oJ  the  P-fit-ct  of  i»  jH  pie  particles  and  of 
the  du-atipn  of  ♦BPl-fut'O"  vcltag#  upo*  t»n  rurtt.-  results  given 
nelu-e  data  for  d-f'e-ent  gases  n*'ri  gas  m-»tures  part<r!a  v/f  and 
meter-el*.  corona  p4  v-"d  effects-  particle  def  o-mat  i  on ,  AC  end 
’mpi.lse  voltages  and  other  factors  1?  Re's 
Rr-m*ry  Keyword*  G*  *  -  1  n  *  i  1  a  t  eel  Systems.  C-rs  Insulation.  Particle 
Trad,  P.srtic'e  !«'  (  ■  f  te*'  Breakdown.  ST/Sub  4/ 
Secondary  Keywords  'J-da-gr  un  ♦  1  s ••  -• 

C-nvrjCN’  1979  FlfC*«:r  rrwf  9  RF'1**;**  jht*lU"E.  INC  .  REPRINTED 
MI  ’  d  pf  #MJ  cs  If’N 
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ELECTROSTATIC  AND  f l FCTR0MAGNET ic  effects  of  oltrahigh-voltaoe 

TRANSMISSION  LINES 
L.D  ZeffAnelle  and  DU.  Deno 
General  Llectric  Co  P-ttsfield.  MA  01291 
EPRI  Report  No.  EPRI  EL-802  (04/1978) 

Availability  EPRI  El-802 
FPR! 

This  report  present*  the  results  of  research  on  electric  end 
mognetic  field  effects  of  high  voltage  AC  power  linos,  performed  at 
EPRI'S  Project  UHV  from  January  1974  to  December  1977.  Only 
•electrical'  rather  than  ’biological*  research  was  perf ormed . Thi » 
research  is  applicable  to  UHV  as  well  as  to  EHV  transmission  lines 
Calculation  methods  and  measuring  techniques  have  been  developed  for 
transmission  lino  fields  and  thgir  effects.  Steady  state  and  spark 
discharge  currents  induced  in  persons  an  d  objects  hove  been 
i nvest i got ed  with  laboratory  and  full  scale  tests  using  a  three-phase 
UHV  line.  D' ffyrent  methods  to  reduce  the  electric  field  of  UHV  lines 
have  been  investigated,  such  os  grids  of  grounded  wires  and  lower 
voitegp  circuits  bu  -  1 1  underneath  the  UHV  lines.  Unusual  effects  of 
high  electric  f*lcs,  such  as  people's  reaction  to  var-ous  typas  of 
exoosirns.  wood  pole  burning,  and  corona  on  grounded  objects,  were 
pxpsjr  ■  *->cen  during  the  operating  0f  the  UHV  three-phase  test  line. 
*hese  effects  hove  been  i  nvest  •  gat  eh,  and  desgn  cota  have  been 
prov  d ed  0  Refs. 

Primary  Keywords.  Electrostatic;  Elect romag-et ic ;  Electric  Field; 

T ran s~ i as i on  Line.  Corona 
Stccicin-v  Krvwcrds:  Induction 

COPfRSGM*-  1978  FLECTRIC  POWER  RESEARCH  INSTITUTE.  INC.,  REPRINTED 
WITH  PERMISSION 
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CHARACTERISTICS  OF  INSULATING  Oil  FOR  ELECTRICAL  APPLICATION 
T.K.  Sloat 

West  * ngbouse  Electric  Corp,  Sharon.  PA  14144 
FPR!  Report  No  EPRI  EL-1300  (12/1979). 

A »  a • lan i 1 i * V •  EPRI  EL  -  1  3 D  C 
EPRI 

It  ha*  been  established  that  the  supply  of  naphthenic  type  of 
petiole--'  crjdas  historically  used  for  the  manufacture  of  electrical 
•nsulatmg  o'Js  i  •.  diminishing,  and  the  oil  companies  have 
recommended  that  tha  more  readily  available  paraffinic  typesof  crudes 
s^nu.d  be  substituted  to  produce  the  insulating  oil  required  by  the 
electrical  --dustry  Tk®  purpose  of  this  project  was  to  determine  if 
an  n  su  !  .i  t  i  n  g  0>1  menufoctured  from  pa  raf  f  i  n  i  c  -  type  crudes  was 
i  nterr*-angrabl  *  w-th  tha  presently  acre  oted  insuslatmg  oil  end 
would  per  form  the  same  function  without  major  changes  in  designs  or 
1 ' m i t  Doerating  conditions.  Paraffinic  crudt  oils  are  known  to 
contain  significant  amounts  of  wav  that,  if  not  removed,  could 
prov  de  an  insulating  oil  having  a  high  pour  point  which  could 
o*er'*rr  wth  the  low-tempereture  functioning  of  most  electrical 
equipment.  Because  of  the  wa«  problem,  it  was  necessary  to  study  the 
br  >av  i  o  r  of  the  pa*-of  f  i  n  i  c  -  base  insulating  o’l  m  representat  i  ve 
p- oduc t • on- s we  aouipment  to  ensure  low  temperature  operability. 

0t-*ar  studies,  such  as  material  compatab 1 1  •  ty .  lubricity  of  the  new 
nil.  erc-fo'med  gas.  response  to  dielectric  breakdown  levels 
ren-esented  in  large  cower  transformers,  and  accelerated  aging  in 
d  str.bution  t ra- sf ormer s .  we^e  important  to  ensure  full  acceptance 
o'  a  r«rlacen»nt  o>I  This  evaluation  o 4  eirper  imentel  oils  indicated 
that  para'fimc  transformer  oils  as  a  class  can  provida  useful 
supplements  or  naplacamynts  for  naphthenic  oils.  2  Refs. 

Pr.marv  leyw'ro*.  O’l.  Pora'fmic.  Naphthenic 
5ecc».d.*v  Keywords  T  ransf  ermer  s;  Circuit  B-eakers 

C 1°  YR  IGh "  1  9 ' 9  UECTPIC  PCUFR  RESEARCH  INSTITUTE.  INC.,  REPRINTED 

WI’M  PfkMjrsiCN 

1292 

(PARtlfir  BEAMS.  ION;  PARTICLE  BEAMS.  ION;  PARTICLE  BEAMS,  ION) 

*  Genera*. «  on  Transport,  Target  1  nterect  1  ons  ) 

Bf  Ar  BFQi.  IR:hfNTS  TOR  LlC.H'-lON  DRIVEN  INERT  I AL  -  CONFINEMENT  FUSION 
D  Mo^e-  il).  C*  G  Colnmbant  (1>  end  S  A.  Goldstein  (2) 

(1)  Ne,a;  Research  lab.  Un*h,ngton,  CC  20375 

(2  vA'CCR  InC.  A 1 «■ a-  1- <  « .  VA  22304 

4*1  Memo  -  an  il-  .m  Repc-t  No.  4  39’  (  1  1  /1  980  ). 

Availability  A ii  A9  4i-s?2 
N*  IS 

Pu 1  sen - powr -  and  ion-beam  production  and  handling  techniques  erq 
evaiiabie  * r.  assemble  a  break-even  ICF  experiment.  In  thi*  report, 
S’-ple  see i mg  laws  for  beam  focusing,  transport,  bunching  end 
rnrkiny  prC  combined  to  cUi'"i«  an  acceptable  range  of  parameter*  for 
gr  1 1 on  -  system  modules  delivering  1 cw-a t o™ i c - number  (<=4>  ion  beam* 
to  a  pellet.  Turhn’mes  fo-  increasing  the  deliverable  beam  intensity 
a*-e  than  d<sc<issed.  18  Refs. 

P-ma-y  Keywords  Light  Ion  Beam*.  Ion  Focusing;  Ion  Transport;  Beam 
Parking;  Bao-i  Punching.  Pinch  Reflex  Diode 
Secondary  Keywords  i ne^ t > a l - Con f . nemen t - Fus i on  Module;  System 
Rctu ' rgstnl * 
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DESIGN  STUDY  FOR  AN  AURORA  MODIFICATION  LEADING  TO  A  1 00-T ERAWATT 
NUCLEAR  WEAPON  RADIATION 
A  G.  Stewart  And  G  A  Huttlm 
M*rry  Diamano  labs.  Adelphi.  MD  28783 
ffepo-t  No  HT. IN  74  3  (02/1*75). 

Avo' lability  AD  A  0  ’  1  3  3  9 
NTJS 

The  AURORA  ma-nine  can  be  converted  to  provids  beam  power  outputs 
near  the  IF14  u  nower  lave)  into  low  impedonce  loads.  The  proposed 
co-wers  on  br-serl  on  a  novel  approach  to  pulse  power 
in* en* • ♦  cation  H-e  approach  can  be  adapted  to  AURORA  in  differing 
configurations  A  aevicr  o'  to-ni dal  geometry  utilizes  the  fast  pulse 
cnargr  capability  of  tne  AURORA  generator  to  inject  a  traveling 
e  1  ec  t  r  cm.ignet  i  c  wave  into  a  toroidal  oil  filled  coaxial  line  From 
the  point  of  injection,  e 1 ec t r ome gne t i c  waves  ar*  propagated  along 
tne  a«:«  of  the  torus  in  opposite  directions  and  at  son*  time  will 
meet  •*  h  other  at  the  end  of  Mi«  torus  diametrically  opposite  the 
' n : er ♦ • jo  point.  As  the  e I ec t r omagne t i c  waves  overlap,  that  portion 
of  the-r  ene-gy  store. nn  tho  magnetic  Field  will  be  transformed  into 
electrostatic  a-d  the  voltage  in  this  region  will  double.  At 

some  optimum  Preselected  time  tl.  where  tl  >  t.  the  toroidal  line  is 
♦ben  switched  c i r cum'er en t i a  1 1 v  into  an  o 1 1 - i nsuslated  threa-electr 
cH»  P.*r  a  I  1  9 1  p  l  at  e  t -an  sm  i  ss  ’  on  line  to  the  diode  load  A 
t »  a»'s- i  nsi  m  »  i  i  no  model  for  the  complete  system  has  been  developed 
o-if  analyzen  by  computer  1c  determine  energy  transfer  efficiencies 
and  P’KAr  innuts  into  a  matched  ohmic  load  It  lias  been  determined 
7  hr  t  peak  power  leei*  of  90  Tw  ar#  achievable  in  e  pulse  of  30  ns 
♦■ill  wdth  at  half  may-mum 

Pr imary  Kaywo-hs  High  Pulsed  Power;  M i gh- I n t ens i t y  Electron  Beems. 

*u  f.cl  e-a*or  Technology 
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HIGH  IMPEDANCE  I  OH  DICCE  EXPERIMENT  OH  AURORA 
R.A.  flag*'- .  F  C  Young.  A.T.  Orosott  G.  Ceopersteir,  S  *  Golstem,  D. 

G'-ayp'il.  S.E  Hsu’sr  ,  G.A.  huttl*n,  K  G  1$  and  A.G.  Stewart 

Naval  Research  Lab.  Washi  ngt  on .  CC  20375 
N3L  Memor and_ m  Report  No.  <*<>'7  (03/1981). 

A>a\  lac*  l  ■  ty  AD  AC98551 
N  I  IS 

The  on  died a  on  Au-or*  described  in  this  Paper  have 

producer*  up  to  5E  14  proto"«  w«t*»  en».-g  a*  o*  5  M#V  ar*d  pula# 
dyat  ij'S  pf  \5?  b».  The  corr»si'onrtirg  ave-age  proton  turrer  #«ce«d» 
3?  * A  o'  2-‘.  of  the  total  cu"«’t.  'nos*  •'j-ntrj  g-ve  *«0-k.  p"o'i  v 
"*  t^a  Proton  Th<*  2C*;  ion  go-' e'«t  o  -  s4<  icpbcv  rorp*Mn 

'•vorsbiv  w  tb  CO'PU’*'  siru  let  i  cn»  In  ml  i.  t  on  *o  protons,  a 
cn'b',"-‘r*  cr-9'.'ift  of  *nan  3t  14  *  on*  was  extractod  from 

iN/s-.n  r/  a*  'idc  4  c  1  ’Hi.  ,-r.p«  gy  a*  ton*  ions  w as  not  cfstsrTingd. 
fit  t  hp  ■  r  n  imt-er  *rav  he  ln-ji  '  deoend  ■  rg  on  t*'a*r  fhnrga-stptp  and 
**nce  t*'p*r  rgv  1' 

br '.vry  ‘.♦vw?'ob  l  •  q*nt  Ion  Soar.  High  Impedance  Ion  D’  ode  i  Simulation 
Secondary  keywords  *j'Cra  Foe* 1: tv 
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h!  G*-  pRESSusE  SvRrACE-DISCMARGf  PLASMA  SWITCHES 
W  J  .  Sar  j*\n  t 

‘.os  A  !•'«»«  a  National  ..ebs.  Los  Alamos.  Nw  f’EAS 

: r r *:  •«?■.<  r.At  sc:,  .oi  ps-s.  no.  3  rp.  ?’t-226  co9/i9*o). 

f  '•  1  S':- fir  g*  oi«'.*a  sw  te~es  oea'a'  mq  at  high  gas  pressures 

wth  g*s  *:'SrKarca  laser  a  *-  d  rps*3*'ve  bjvp  oeen  tha  subject  cf 

e-r  -  •  !  -  .  est  1  00*  ■  rot,  n  recent  years  'he  particular  lntprs:*.  has 

r  f"--  ■  r.  *i.y  ic--  ••■'di  ct«'c*  un-fnr«n  *•  ,  *  ■  c  ha  n  -  e  l  >  n  g  ovdc*t  ir  those 

■.I  ♦  ;bf », ,  n  cc  n  *  jr  -  •  .  oh  with  high  hjld-ef*  voltagos  that  have 

■»*  ■  ,»»*•».  pw  ^  «._:•■  n*»i)5pV'ei-9  one*  at  ;  ->y  5*  n  presau-es.  Th  •  s  rarer 
•  •  »  1  fu  ♦np  r'O'i'P'^  tr  do  to  d*<l  presort  a  theoretical  !  of 

x  •  <  «>  r  •  ;•  ■  •  c  *■  n*  %e  p!**q»  v. 1  *'b  tha*  explains  tha  observe.-;  da*o. 

•  e ,  - 

—a*  .  Discharger;  Mylar  Substrate;  Mu  1 1 1 -Channel ; 

Vr • y  'rail  J>ttp*;  Var  rt*on  Cf  Pressure 
y  Keyword*  *•  qn.rrpqvjra  1 1  Transverse  Electric  Field. 

.  a'.er  .c«d 

r-rvP;r...  ISA?  IEEE.  kfcPRlN’ED  WITH  PERMISSION 
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(  T  hy  ra  t  r  or.  s  J 

INSTANT  START  THYRATRON  SWITCH 
5.  *i':  and  0.  Turnnutst 
EGIG  Inc.  Saleh.  HA  0 1  <>70 

ERADCO'*  Reco't  No  DEL  t  T  -  TR- f  9- 02  70  -  1  (01/1931) 

Availability-  AD  A0>f>S»9 

NT  IS 

Efforts  into  the  development  of  a  megawatt  instant-on  hydrogen 
thyratron  are  underway.  The  design  work  has  baer  divided  into  thr»e 
major  a r a* s  (1)  cathode  bevel uonent .  (2)  envelop#  design,  and  (3> 
reservoir  development  Two  evoer  'mental  thyratrons  hove  beer, 
fabricated  in  order  to  study  the  cold  emiss'on  character « st i cs  of  a 
tungsten  matrix  cathode  material  Design  worn  has  been  completed  on  e 
new.  lightweight  envelope  essembly  Finally,  efforts  into  the 
development  a*  a  reservoir  system  «-m  described.  1  Ref*. 

Primary  Kayworgsi  Tn^yretron;  Hydrogen  Thyratron;  Cold  Cathode 
Secondary  Keywords  Gas  F-lled  Device;  Switch  Tube 
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(ENERGY  STORAGE.  MECHANICAL:  RUISE  GENERATORS;  SWITCHES.  OPENING) 
(Rotating  Machines.  Systems.  Explosive  Fuses) 

CURRENT  INTERRUPTION  IN  INDUCTIVE  STORAGE  SYSTEMS  WITH  INERTIAL  CURRENT 

SOURCE 

l.M.  Vitkov' t Sky ,  D  Conte.  R  D.  F0rd  and  W.M.  lupton 
Naval  Research  Lab.  Washington,  DC  20375 
N®L  Memorandum  Report  No.  4143  (03/1980). 

Avai lab- 1 • tv  AD  A08B914 
NTJS  . 

Utilization  o *  inertial  current  source  inductive  storage  with  high 
power  output  requires  a  switch  with  short  opening  t'“°  'his  switch 
must  operate  os  a  circuit  b'eaker,  i  e,.  be  capable  ‘  nrry  the 
current  for  a  time  period  c  ha  r  ac  t  er  i  st  >  c  cf  n«'tml  'terns,  such  as 
hcmopolar  generators.  F0r  reasonable  efficiency,  'ts  CDn-mg  time 
i-ust  be  fast  to  rn  n  miza  t*'t?  pnyrgy  d  ss'oated  in  downstream  fuse 
stages  reouired  for  any  adc'tional  pulse  cnrpr ess i on .  A  switch  that 
satisfies  these  eriter'e.  as  well  as  other  reou t r»*qnt?  Such  as  that 
for  high  voltage  ooerat i on  associated  with  high  power  output,  is  an 
explosively  driven  sw'tch  consisting  of  large  number  of  gaps  arranged 
in  series  Ti.q  PB"  f  o'lfonct  of  t'.is  switch  in  limiting  and/or 
interrupting  rurrPn*s  produced  by  large  generators  has  been  studied. 
Single  svtch  modules  were  designed  ond  tested  for  limiting  tho 
•  inj  current  outpu*  of  1  MW,  80  h/.  generator  ond  500  KJ 

Cv.p«c'tcr  banks  t«r'»r-t  limiting  and  c  c  mnu  *.  «♦  •  on  were  evaluated, 
using  thase  sources,  for  currents  ranging  up  to  0.4  MA .  The  explosive 
opening  o*  the  sw'tch  was  found  to  provide  an  effective  first  stage 
tor  further  nulse  c  ompr  as  s  ■  on  It  opens  in  tens  (■<  mi  c  r  oseconds  . 
commutates  curre-t  at  hig'.  **fit'4«cv  (>90<5  and  recovers  very 
raoidly  over  a  w’do  ra-ige  of  operating  conditions  29  Refs. 

Primary  Keywords •  Induct. ve  Energy  Storage;  High  Current  Pulses; 

Opening  Swtc'rs.  Terawatt  Pulse  Generators 
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(PARTICLE  BEAMS,  ELECTRON) 

( T  r  an  spc  r  t > 

EX“tR2*1fN»S  ON  THE  INJECTION  OF  RELATIVISTIC  ELECTRON  BEAMS  INTO 
PREFORMED  CH ANN F L S  IN  THE  ATM0SHPERE 
M.  Raleigh  (1).  J.D  Setman  (1),  R .  B  Fiorito  (2).  L  Allen  (1).  R.F. 
Fernsler  '.3)  and  J.R  Greig  (1) 

(1)  Navoj  Research  Lab.  Washington,  DC  20375 

(2)  Novo!  Weapons  Center,  Silver  Spring,  MD  20910 

(3i  JAYjr.R  1  nr  .  A 1  evand'  i  a  .  VA  22304 

N»L  Memo r *sci:n  Rouort  No.  4220  (35/1980  ). 

Avn ; lab. 1  ty •  AD  A0S4752 
NTIS 

Reduced-dens,  ty  channels  vra  created  by  designating  a  oath 
through  tin  atmosphere  by  laser- *  educed .  aer  o  so  1  -  i  n  *  t  ■-  a  ted 
a  i  r  b*  ea»  r.c  wn ,  or-rt  heating  *r.  air  along  tut  i  ath  wth  a  guided 
i*  ’  ec  t  r  i  c  d'seharge  A  N"  g1.  ass  lasor  (  8CJ,  4C  i>»cc'i  foe  u*  sod  with 
n  m  f  1  eos.  was  used  and  a  t  r-break<fown  wus  r*n,i"f  od  ♦>•{. 
pr».Sen  P  of  a  1  g-'t  Thy  pier  Trie  d '  SC  h.i  r  g.->  '  .  z  kV.  1  '  r  A 

oaf-  c  .' * rent.  p«m  "d  !*n  crosr  )  fcllowr.d  the  laser  rat'*  and  .lamped 

in  f  microsec.  30  mimosar  late'  a  he  t .  reduce',  de-sity. 
pi't  i  Iv  ior.:;nd  channel  nod  formed.  The  diame’er  of  the  channel  was 
2.0  cm  an.*  channels  of  lo~gth  up  to  2  m  have  been  rrod.ced.  ‘JS'ng  a 
f  h>‘  .i  emission  d '  o  0  wth  a  4  3  um  t’tani.m  f  c  ■  1  arc  do.  ara  intanse 
-  e  l«t  i  v  •  s  s  » c  e.ect'cn  born*  27nsoc,  2.4kA.  13  )  was  sroOv'Qd 

which  rpilri  he  seen  n'o:'aq«t 1  rq  ir  the  unperturbed  atmosphere  *rr 
d -stances  1“P  rr  'he  fpi'r  was  'ejected  into  tr@  rr»‘ crr-cn  c'rirnel 
wit*'t««  3  r  -  *  r  *  he  S'3:!»  to  1  to  S*..'y  *h»  he/  n- chor-ne  . 

<  r*  e-et  •  o-  .  Cc*--  1  t  *"T.  ir  tne  chore;  wpr©  var  ed  d.’  con*  rolling  the 

time  cet.rfr.e~  cre.»i  t>-  of  Tup  an-)  '  pjctT  ■  ci  o*  *Ke  RES  Wha~ 

injected  •  n  t  o  a  C  rg  inan-.tl  wim  do~s'ty  6  E5  g/cv  rr,  ar.d 

n-'si'b  e  *  ’  i  •.  r»*  cv.  ♦-*  cm*  e»rs-ded  and  was  ajerteo  from  tne 
chan-e'  w  t  h . ».  : "  <■  m  q*  trove.  But  when  injected  'nto  a  Chennai 

w  rh  m .  c  •  .  z.-‘  r  ccn<?y.  t  »  /  i  r  y  sr  <j  dP'iM  l  y  3E14  g/cm  t)ie  hvs- 

r-  npo-  *  od  •-  fKe  ;~onnel  and  t'.e  effoct  of  the  recuced  scattering 
was  c '  served  ’  7  *w<s 

p  r  i  m.i  r  y  Keywords  Re.ativ'stic  Tlectron  Beam;  Channel;  Atmosphere 
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( •  1 eo *  r  nde s )  _ 

M3f-F  l  I  N  G  A  N  ri  Hf  a  s  jp  t  ME  N  T  OF  THE  INITIAL  ANODE  HEAT  FLUXES  IN  PULSED 
HIGH  -  CURRENT  ARCS 

D.  Johnson  and  E  Pfe~der 

Un i ve*  s*  T  y  pf  Minnesota.  Minneapolis,  MN 

IEEE  TRANS  P: AS  SCI.  Vol.  PS-7.  No.  I  po .  44-48  (03/1979). 

t  ansJe  heat  flux  mode!  has  been  developed  for  pulsed 
h  ■  g*  -  ■  nt*  "s1  t  v  DC  arcs  The  i-ccel  »9  basod  on 

t»'iii'»T  j'«  t  •  m.-?  •  h  >  st  or  y  measur  ement  s  of  the  rear  faco  of  a  very  thin 
plane  anode  a^d  h.gh-speod  streak  photographs  of  the  arc.  The  arc 
he.i t  fluv  •o'l»l  is  der.vef  from  a  comparison  of  experimental  data 
Wth  on  o'  a  1  v  t  ’  '  r>  1  sciuticn  of  the  o  n  e  *  d  '  m  on  s  i  O  na  1  heat  conduction 
equation  «• J  the  arc  intensity  and  timing  information  obtained  from 
h-gh-,.,01'.  phci*o g'fir>hs.  *  simplified  input  heat  flux  model  consisting 
of  comet  ted  sec-enfs  of  1  nearly  varying  heat  fluxes  with  respect  to 
t • mP  3  user  Oj.at-en  of  the  individual  sogments  is  determined  from 
The  stroak  photegrrnns  and  t'i«  graphical  notch  of  measured  rear-face 
hi  s  *  © r  y  and  the  numerical  solution.  Results  using  argon 
gas  at  a*mnspher>c  pressu'e  indir.a*e  an  initial  transient  heat  flux 
'ng'rp  o<  1C3  m • croseccna  durat'on  with  a  peak  host  flux  of  2E9 
*/*q.-  fo. lowed  by  a  quo s ’ - at ea dy  heat  flux  regime  with  a  heat  flux 
of  1*5  W/sQ.m.  8Refs. 

Pri/*6ry  Xvywvrc s ••  Anode  Heat  Flux  Model;  Thin  Plate  Anodo;  Tf#nsient 
Study;  Anode  Temperature  Measurement 
Secondary  Keywords;  Finite  Difference  Calculation 
CORYRIGM- :  19?9  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Radiation) 

X-RAY  PREIONIZED  HIGH-PRESSURE  KRF  LASER 
S.  Sum i da ,  M.  Obara  and  T.  Fuiioka 
Keio  University.  Kchokj-ku.  Y okohama- sh i ,  Japan 
A‘Pl.  Puv5.  LETT.,  Vol  33.  Nn .  11  PP •  913-915  (12/1B7S). 

The  authors  consider  flash  x-ray  sources  as  a  form  of  gas  laser 
pre ■ on i rat i on .  The  output  energy  of  the  laser  is  seen  to  incrense 
subs  tan  1 1  *  1  )  y  o  var  tiiat  produced  by  conventional  ionization  wires, 
over  «  much  wider  p  essure  range.  Spatial  uniformity  of  the  output 
bfjT  is  also  seen  to  bo  greatly  improved  5  Refs. 

Primary  Keywords  X-ray  Pr*ion  .«t'on.  Glow  Discharge;  High  Pressure; 

large  Volume  Ionization 
Secondary  Keywords-  KrF  Laser,  Uniform  Beam 

COPYRIGHT:  '.078  A-rP;CAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WI TM 
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(INSULATIC*;.  MATERIAL;  INSULATION.  MATERIAL) 

(Liquid,  'olid) 

A  PROGRAM  "O  EVALUATE.  DEVELOP  AND  TEST  P0R0PLASTIC  MATERIALS  AS 

: M»kr/ED  ElfCTRKAL  INSULATION  FOR  HIGH  POWER  UNDERGROUND  CABLES 
L.W.  Hick.'!?,  L  G •  1  •  on  a^d  A.S.  Obermayer 
Moleculo-  Research  Ccrp,  Cambridge.  MA  C214? 

EP5I  Resort  Nr.  f?R»  EL-31?  (04/1977). 

Availability;  EPRI-U-312 
EPR  I 

This  'port  presents  tha  results  of  a  project  to  develop 
poror.rst«e  Film,  an  u 1 t r am i c * o r o r ou S  material  invented  by  Mcleculon 
Pesesrch  Cu/u  ,  as  a  low  loss  substitute  'or  the  cellulose  paper 
tapes  presently  used  in  the  manufacture  of  high  pressure  oil-filled 
callo.  Structurally.  Porooiast'C  'S  a  stable  film  consisting  of  a 
1  l'lloie  tria-otate  matrix  w*  'C*l  incorporated  a  laroe  column  cf 
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f  ENERGY  STORAGE.  MECHANICAL) 

(o*«t  i  ng 

S L'PER CONDUCT  I NG  ROTOR  RESEARCH 
B  B.  Gamble,  T  A.  K  e  ’  m  girl  P.A  R  :  os 
Ge-ie-al  Electric  Cc.  Scher-ectcdy .  NY  ljjoi 
AC1PL  Report  Ho  AF*Pl-TR-??-6S  (11/1*77> 

»vai l«o; i * ty:  AD  AC5361? 

NT  IS 

This  fipo-t  summarizes  work  comoleted  for  the  Air  Force  Aero 
Propulsion  Laboratory  tn  Phase  I  of  u  d'OQ'«*>  w-t'tied 
Superconducting  Rot  or  Research  .  *he  ob;ec?'vn  r*  tK-j  p  rogr»m  is  to 
*  nc  orpn  -a  t  •  naw  materials  n  the  design  of  a-  atrbo-nc.  2?  Mw . 
h.gh-spaea.  sup*rCor -u:t'"g  ge-'ern-er  Tr,w  ,0.or  of  t  i-e  generator 
will  be  constructed  and  '  ts  current  eons- ty  t*emonst  rated  lr8  Phase  I 
worK  consisted  of  a  siring  sua.1  *o  select  the  ««rnir»  co'i*’iiju'm  01 
ano  dimensions.  a  survey  c*  s.Torccidf'.  *.  rg  'ster  isls,  ana  selection 
e*  the  sj  ’9'C3rduc‘ rr  ♦ar  th  s  aor ; >f  ,v  -31  13  Re's 

Pr  1  nary  Keywc •  C r yoge**  c  a :  Sirrcrorri^rtivitv;  Synchronous  generators 
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(SWITCHES.  CLOSING) 

( T  «yr i  S*  Or  5  > 

1  i  r.HT-’PXG^fpcjj  ’Mrft!S7?R«  r3?  »CWcR  S'!S’Ef"r- 

V  M.  Tfilf  I  '  >'ra 

rir'»',il  fie-trir  c0,  S*. ••  t  ne-tadv •  >*y  I ? 1 '  ; 
ipo:,'1  »»n  fr-c:  '!!.-•  9  'l). 


tlov  cpr.  ...  r  r  elect  r 
clpc‘-'c<*5  t  -  jg-  ' 

e*  r  «■ "  s  -  v  r  fr:  ci.-a  : 
1  «;*• t  SCJ-Cr.  r  I  C«  r 


we-c  a 

Vnc;  c  .• 
O'  c  -•  *  ' 
P»  ross 


ted  the  ’  7ta r 
-  '  -  -on  cspjo  1 • 


*  '*ch  at 

Prpp'fiyr9 

;  •  fltrd  .  Pa< 


C4  *r  ggc r  •  ng  n  JV-,  2400-volt. 

S- 1 /•■'«!  i-  de'cr-  brd  H-.  -maliy.  these 
rp-.7  t>  »  •'»  '  ee-J  '  ■}-  oiac^g  a  ia-ge 
*r-  n • t  v  I  *  age  *»plirat:;«n  made 
e:so  ted  •  .  a*  ■  c.«  d';I)!p-i, 

p-r,'.;- j-i .  a  i  ■  5*'t  -  *-pns  1 1  •  ve  gating 
•  a-,e;i  a-ol  *v  -g  .»vc*  Uu  it 
't nr.  LEDs  ann  i.  1*  were  used  as  the 
osct  the  eioetrical  isolation  and 

the  t  h ,  1  •.  s  *  o  r  package.  Results 
nJlt-  a  voltage  rflt«"!,-chang*  of  2000 
T  *  input  to  the  thyristor  gate  of  JO 
eg  a*  nvrV  igr'.ari  tn  h.gh  rates 
c*  I’P't  *r>  gsv  •  .  Ih-s  resulted  1  '• 

-ol  red  sent*.  w*n»rS  the  current  flow 
Oht  source  pi-fens  are  d> '.cussed.  13 


Primary  Keywords:  Thyristors;  Power  Eleetror 
Syste-i 
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(SWITCHES.  CLOSING) 

(Tr.yristOrs) 

LIGHT-TRTGGFRED  THYRISTORS  FCR  ELECTRIC  POWER  SYSTEMS  (PHASE  2) 
V.A.K.  Temple  end  B.  Jackson 
General  Electric  Co,  Schenectady.  HY  l?J0l 
EpR  1  Report  No  EP?I  EL-IShR  (33/1980 
Availability:  EPR1  EL-J3*9 

EPR  ‘ 

This  report  marks  a  milestone  in  the  development  of  thyristors 
suitable  for  MVDC  appi 1 ca t 1 5" s  Three  dev>ces  were  constructed  with 
5.  A .  and  2  amplifying  stages,  resorc t 1 vel y .  w  th  several 
sub-vor i at  1 snj  Of  t-vse  the  *  amplifying  s'ape  GE 3  type  D  device  and 
all  variat>ons  (A,  B,  t  C>  o4  tne  iuc  stage  GE*  dnagn  proved 
sufficiently  reliob.e  *0-  a  o-e  'or  one  rerl«c»'"prt  of  the  normal, 
electrically  triggered  2.6  kV  MVDC  cell.  Imp  'tart  device 
characteristics  other  than  a  typical  160  ' ' ~  crosec  or  better  di^dt 

at  105  deg.C  and  1800  volts  include  the  'clirwmg  (I)  tyn  al 
forward  b-eakdown  vo.tage  of  2*00  volts.  (25  typical  reverse 
breakdown  voltage  3 1 J  C  .olts  f  3 )  e*  Jt  carahi'ity  o'  2000 
V/microsoc  to  22C0  volts;  ( <•  1  forward  d".p  at  1)5  deg  C.  1CU0  anctrss 
of  1  J  volts  and.  finally.  (5)  a  typcal  t^rto  threshold  of  10  tn  20 
nanojeu’.  es  of  incident  Photo  ene-gv  Surge  canai  •  1  ;  ty  a-d  other 
device  ratings  are  jimljr  *0  tr-e  c  r  1  <7  n,,;  ejectr-r  .jjy  f-red  devre 
It  *s  also  s'Cn-ficnnt  tr-at  both  t*-e  *»S'  1  c on  and  p.'ckagirg  cf 
these  devices  took  place  in  a  production  ’«;•  1  *y  fd  th.t  the  1  •  ght 
triggered  thyr-stor  ceuld  ‘  e  f/.b'-c  ••ra  wth  *■  «  r-crw  s.  ac.  -t 

from  the  »*tr«  sens  1  t  «  V  •  *  y  e*  '  *  a-  ?>ie  -ecu  1  (if  eieu  t  r  •  .  .  1  ,y 
triggered  device  *  -u's 

’rinl'v  Keyword*.  ’  h  V’  ■  stc  >  S  •  pC^Cr  (Iv  •'■n  rs.  Ur*  •  al  frigger  ng 

nneTe ;  r.  h  ’  :  ’**0  E  u  F  '  *  \  C  "Twf  R  :n5T  I’l.  *F  .  '  sc  .  .  RE^PTHTfU 

WITH  nfi-'  ..5  I  On 
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F  W  **awl  an  .t  n  B  jr » gwhr  .  dge 
G- "d.  -  ’  Sp  1  ;  ig1.*  Let®*,  f.r i>e  ’  «  1 1  .  M? 

“'is  Prrrr*  1.0  N.--..1.  ‘f-ni'S  CSi-lffl 

f.n  loL'l  tV  M'P 

N  r !  r. 

T 1  s  rarer  cn  *•  }‘>  vr.*age  etectr.cal  breakdown  provides  a  bns'c 

unde  ■  s  *  a  '  d  ■  n  g  0*  »!,&  pheno-e'ia  o*d  p-ot.ems  encountered  in  t*  e  use 
dong-,  a*  rf  fabrics*,  to  of  w  gh  potent  ai  systp-s  for  npar0rraf*.  the 
more'  al  w.i  S  COT  1  n  d  *  '  O”.  t  -  P  I  ■  era*-*«  1  ‘  stl'j  •»>  ‘He  h  hi  •  o  nr  ap*  •  y 

a-  C*  fmis  r;nf*-(-CB  w  t  n  4  <lPri»r''.*J  p»'SS**H  a'.  Gedda*  t!  tiTOte 
c  1  ■  rjh*.  Center.  J  p*  1  "rjniji.  I  »‘)5'  ,l!  ,  .  P.11.'  :«  a  .  ?,  a  1  •  f  O  r  n  •  a  arid 

•  v,p  -.prs  tv  o*  C'  i*agn  *f  Re*' 
fr.tn.iry  Feywo-ds  F  (.'I'  ;a'  [’  #(ii  hw-  "ei  -  <1"  Cons  t  dp  r  a  t  i  on  s 
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ICo*.  Electrical:  Gas) 

^ARTICLE-INITIATED  BREAKDOWN  IN  GAS  DIELECTRIC  CABLE  INSULATION 
EXPANDED  SCOPE  PROGRAM 

C.M.  C.oke 

“nssachusetts  Institute  of  Technology.  Cambridge.  M* 

c r>  R 1  Report  Ho.  EeR  I  ‘'L-tI>f.4  (11/1979). 

Avai last  1  - ty:  EFRI  E.  -12&* 

£PR! 

Thp  adverse  influence  of  conducting  particle  containments  in 
gas- i nsui oted  Conor  aoporctus  was  investigated  i«  a  series  of 
pupp- , ts  that  employed  coaxial  cpnf  i  curat  i  ons  and  DC  voltages  to 
1 5CC  kx  .  f’ert  irU  dynamics  was  shown  to  be  important  and  related  to 
b-eakdc  .n  nit’etion  in  the  gas.  Both  SF/sub  6/  and  N/».ub  2/  gases  et 
pressures  T*or  1  to  l*. 6  atm  obs.  were  used.  The  particles  were 
i  *  -.e- »  <  oral  J  y  introduced  and  ranged  from  1.4  to  6.*  mm.  spheres  and 
w  •  -  <  E**nC*s  in  the  gas  gap  as  well  as  along  surfaces  of  solid 
rv.i#tci  t  were  studied  Visual  observations,  photographs  and 
olectri  zix measurements  helped  in  distinguishing  vor>cus  processes. 
3p**’c!ti  ccuid  reoure  the  insulation  performance  by  factors  of  3  to 
*  ar-«  urrp  especially  significant  when  moved  to  the  center  conductor, 
f y  no 3'ri ■ no  * • on  o *  this  work  with  a  separate  study  at  the 

West  ‘  nc-i'i  .•*!>  '  1 T  le'17'oiory!  a  comparison  between  DC  end  AC 

-cc  was  mads.  Generally  ttj  DC  b-aakdown  values  exhibited 
w  -.pr  s.it'er.  the  ign  t»'e*r  1  •  m  i  t  was  similar  to  tnnt  found  ungpr  AC 
.'venal  I  *undamen*ri  forces  end  processes  wh-ch  ■  nvoiv*  particle 
c  ?  a-,  -ihri  pi'er.is  wo  -  p  t  dent- f  ted  and  found  to  be  the  samp  for  DC 
* 'j  ac  volt.-ge  stresses.  35  Re's. 

f»  Keywords  1  n  sin  at  <  o'* .  particla*'nitiatcd  break  dowr.  » F/5uc 

f/;  jo s  D-ejec*r:cs 

5ec-rdary  Key<c-ds:  Ga*~ Insulated  Cable:  Underground  Transmission 

c?**k:g-'  :*  *  eisr*g:e  puvjer  res? arc^  Institute,  inc  ,  reprinted 
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/Ej?  t/  33k  DIELECTRIC  FT*  POWER  TRANSFORMERS 
A.  Robinson  and  R.C.  Wendel 
lec  %  r ; ;  Corn,  Sharon,  PA  161*6 
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This  project  was  desiqr.ed  to  evaluate  the  potential  for  providing 
a  superior  gas- oil  insulat'ng  and  cooling  system  fer  liquid  filled 
‘rafii'ernc's  The  Potential  tenof'ts  of  using  the  e  1  tc  t  r  onegat  i  ve 
gases,  su’.fuc  hex  a*  1  uijr  •.  de .  *r/sub  6/.  or  hewcf  lucrethano.  C/Sub  2/ 
‘/*vb  6/.  o*  nii-ogen  gas  normally  used  in  ges'O'l  filled 
t  runsf  or-mp;  s  wi>'«  in'  ne'J.  A  test  program  involving  electrical, 
chemical,  and  physical  prorrttes  indicated  that  the  SF/sub  6/-oil 
combination  apopare.1  satisfactory  os  an  insulating  Tedium.  No  short 
tern  reduction  ’ n  insulating  or  cooling  capacity  was  determined  in 
Sr'sub  f/-oii  ft  lieu  transformers  However,  some  of  the  results 
ob*. inp*  in  thp  longer  term  transformer  testing  using  SF/sub  6/  gas 
ane  o> I  indicated  thp*  p-o.ongeti  exposure  of  currently  design«d 
t  r  p -  .  *  or  me r  s  to  ST/sub  6'  to  be  avoided  .  It  was  determined  that 
due  to  t^e  hioh  degree  of  solubility  of  Sp/sub  6/  in  transformer  oil. 
degassing  unde.  *^pr)ral  or  lectrical  stress  could  result  in 
e**en s' ve  bubble  *or-at ion.  It  was  determined,  however,  that  under 
0‘ir  test  co'-d:  t » on*.  bF/',.;Li  6/  gas  bubbles  did  not  reduce  the 

'-ulct-.ng  capacity  o*  the  liauid  medium  as  did  nitrogen  gas  bubbles 
under  the  s in*  test  conditions.  As  a  resuJ t  of  th' s  study,  m#ny 
previously  unknown  areas  concerning  electronegative  gas-oil  systems 
have  been  clur.hed  but  the  results  from  these  studies  have  given 
nse  *. c  s-i»e  new  concerns  for  allowing  SF/sub  6/  to  enter  existing 
Oil  f’lled  transfo-mers.  13  Epfs. 


Primary  Keywords:  Sulfur  Hexafluoride;  Transformers-  Oils.  Dielectric 
Strongth;  Neva f 1 uor oet hung 
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Ava.  laoi  l  i*u  r.PRJ  E'  -  1 1  *C 
EPo  : 

’h-s  pre'g- 1  was  under * ak en  by  the  Detroit  Ed' son  Company  on 
P*hf  -  *  E  i  c  :  r  i  c  Power  Rcsea'ch  l-st'tute  to.  1.  Detormin*  the 

.r  '4-'(  -ago :  tube  of  l'ohtn  ng  surges  discharged  through  distribution 
‘""'h'r  2  Di’tl'l  n,  no  till  froeugney  o'  lightning  strokes  through 

•I’ s'  -  ‘hut  on  er  rt>*_.t  s  -  s  .  in  t  h*»  *u»fillmwnt  of  tkgsg  objectives,  the 
ru-ren's  W4V  e  de'e-n  nBd  from  arrB.f0-  gap  etchings  caused  by 
I’Qht-ting  su*ges  Inspection  of  the  gars  led  to  the  conclusion  that 
twj  f J  -  s  *.  •  n  c  t  typns  of  etch'ngs  had  been  produced  These  were  conngrfd 
“o  T-i?  i*T")Xfroid  surges  tr'ti  to  surges  of  longer  duration  produced 
Uv  fr  ‘5  .it  c  he  '■  Ll«;'.nc  lac  ora  t  or  y  .  5  Refs. 

Pr  •■**«■»  *-v  Veywor  Is  iu-gfe  Arrc-'.ters.  Lightning  Currents;  Distribution 

Su-gr  Frotert’cn;  Distribution  Arresters.  Lightning 
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[Kevius:  Grounding  Ard  Shiaidirig1 

EM*  INTFRACTION:  PRINCIPLES.  1 ECHM I Q'  ES ■  AND  PFFFRFNCC  DATA  (A  COUPLET 
CONCATENATION  OF  T  ECHNOl  POv  FRpM  THE  EM«>  INTERACTION  NOTES  >  €MP 

Interaction  z-i 

ASH.  I ee  (Ed.  ) 

Dikewood  Indjitr>B»,  Inc  .  A lbuauarqu* .  NM  87T06 

AFi,JL  Report  Mo.  TR-ftC-AO?  (12/1980). 

Ava- lability:  AD  A  IOC  59ft 

NTIC 

This  wo'-k  is  divided  into  three  o*rts.  The  first  oart.  Principles 
and  Tichn-quo?.  concerns  Qenerel  C9"c>i>*i  a«o  ealeu  lat  >  one! 
procedures  Trei*  electromagnet  c  tNpjry  rplev.-.nt  to  FMP  interaction. 
This  con*a;ns  a  discuss»rr>  o'*  thp  concept  of  elec* remagnet ' c  topology 
whicn  .»  used  to  dives  comnlex  systems  m»o  so-ewnr.*  natural  smeiier 
otrts  i  r.  an  ordered  mc/.  This  concopt  is  f  cidasental  to  tKe 
c'go'iizat'tn  and  understand  ng  of  work  am  •  *.  exnocted  to  lead 

to  fyntnar  insghts  and  eery-  ta  t  i  ana  1  teih~iq..es  C*  cru-se,  *hsr» 
a*e  many  other  csr:»at9  arri  Ucir  q  w>.  n;ay  inpe’-tant  role;  and 
wb*ch  «*-e  discussed  •  n  this  o»r*.  »**»*  second  po-t.  Formulas  and  Data, 
esnsi  tiers  the  information  coace-iiire  the  pieces  cf  tre  system  *he 
crjan ;  cat  i  on  ef  t-‘  s  r.v't  is  c««ad  on  t  e  s  ■stm*  tene.ogv- 
5®PC’ * • cal  1 /  the  n  >  pr -■«  »-chi  a  1  t  unJo^y  wmrh  <i  vide*  tne  system  into 
levels  •.fi-n  iaye-  ’S  *crt‘'f  vcsi  '"to  t''"ce  c  dered  parts: 
cz..ri  -o.  oropap-  t  i  on ,  arm  rei»"At  >f-n.  l-*v"v  ro"V  fi*rrd.  first,  thp 
cp-  o  -  *  1  c'-certs  an.'  tec  njQjcs  for  *MP  i  ntara-it 1  en  and.  second,  t*-e 
i  r*  nrmr  t  ’  P'1  ft  ;ern’ng  t*-p  pieces,  up  com**  *c  the  third 
errt.  Syste~  Acnl  •  c.’it  c.ns.  This  n»-t  attempts  to  illustrate  the  use 
of  the  preu’ous  pa*  it-  >n  nnaivr’ng  the  E*‘**  interaction  u>th  comoicr 
svstn-s.  My-ioth  =t  i  cai  system  examples  a- a  c*ir»r'  tc  illustrate  the 
tarclrr  ca.  ocecnpos:  t '  on  o*  t  e  B-PtU’-  ‘o'  selected  signal  paths. 

1  T  R  e  '  y 

Pr  nary  Keywords:  Arpl i cat i on :  Coupling:  Interaction 

Secard-ry  Keywords-  Ao'cnoace  System.  Aircraft:  Ground  Posed  Systems 


1312 

£  E  *f  AKDCWN  STUDIES) 
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PhC’0SRA?h;c  DESERVATIONS  OF  IMPULSE  BJ’FAKDOWN  IN  SHORT  VACUUM  GAPS 

I  D.  Cnj*  1  me- s  and  P.D.  PnuNan 

University  o/  Strathclyde.  Glasgow.  Scotland 

Jeurra.  Z4  Phvs'cs  D;  Applied  p:",s’cs  Vol.  1?.  No.  8.  pd  1285-1 2*2 
3?./  197«)  . 

An  *maoe  intensifipr  and  imago  converter  with  a  maximum  swee:. 
so*ed  of  1  ns/mm  have  been  used  to  efiserve  the  development  gf  impulse 
breakdown  i»  short  vacuum  gaps  ef  up  tc  l  mm  Electrodes  of  stainless 
steel,  corner  and  aluminum  nave  been  used  and  it  has  been  found  that 
•n  each  case,  metal  vapej'  is  always  r-reduetd  f  r » t  at  tn8  cathode 
surfo :e  and  later  at  the  anode  surface  the  final  arc  discharge 
develops  by  prop«c»* ion  of  the  ariio  veecu' .  Time  delays  between 
voltage  application  a  -  d  the  appe-irancc  o*  tho  anode  vapour  hove  heen 
measu-ed  m  the  range  10-  SO  ns  ,jr d  the>r  dependence  up.m  electrode 
separation  and  electrode  material  has  been  exolared  using  a  simple 
made!  irvolving  anode  heating  bv  the  emixs-on  current  from  a 
var.gr  t  sed  8“i  ttirj  s'»c  a*  the  catnode.  16  R«>*s. 

Primary  Heyward*,:  Oof'col  Emission;  vacuum  Gan.  Several  Electrode 

hater >ols:  Cathode  Vaooe;  A-ode  Vapor;  Anode  Vauor 
God  Closure:  Model ing 
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HIGH  V01 TAG£  BREAKDOWN  lb  AN  0*0-4  POINTED  fKPfRJ MENT 
N  l  .  Horan.  M.C.  Huber  and  E.M.  Reeves 
Harvard  University  Camh  r  t  d<3«  .  MA 
Mo  NASA-CR-  1  3  9085 •  3’o  (03.1969). 

Availability  M7C-2C'<.« 

NT  I S 

An  apparatus  for  pulsing  a  high  speed  transmitter  having  rulsor 
delay  times  in  the  nanosecond  range.  The  comb  i  r.at  i  on  of  solid  state 
and  spark  gap  devices  provide  protection  against  h ■ gh  voltage  arts 
for  both  transient  and  pnwe-  f r 1 i ow - 1 hr ouyi >  f ond* t i pis  (Author) 
Primary  Keywords:  EUrtrir.ai  faults:  Oso*e.  rniar  Sr«: .  *  r  oriet  or  s  . 

C'rcu-t  Protection;  Flertrc-r  Modules.  H . yh  Voltages 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

NIGH  VOL  T  ACE  BR  EAKfP'/N  Ml'DY 

Authors  Unknow** 

Ion  Physics  Corp,  Bur!-gtor,  Ml  £1805 

ECDM  Rrocr*  n,  EC0M-C:3T'.  f?6/19:.,5. 

Availab  lity  AD  71K58 
NTIS 

Th- s  is  the  fi-iel  report  on  a  se'1e^  o/  cfl'8'ullv  cmtrollod 
experiments  designed  to  obta  n  data  on  vacuum  Lr8a«dfw'  in  a  high 
voltage  vacu’js  tube  en  v  •  r  or- *>-.  t  A  descr-rt  on  of  t  ”'0  apparatus  used 
and  precautions  ta^en  to  provide  adeauate  controls  *rp  included-  as 
era  results  from  cf  thv  prpl’-iina*v  expo-  1  mgr  t  5  .  The  CO'tryJs 

are  presen*ed  w  th  the  impsrta-.cn  ard  r*l*f  v*  offer*  o*  each 
discussed  The  b-ea-down  wit1'  a*’')  w-thout  magnet  •  c  f'O’d  f-n  various 
conf  i  gurat  i  ons  )  is  o-esented  S*nce  t”c>  ;  ;  *.i"  ntur#  was  fragmented  and 
con t r ad • c t or y ,  f*c*oral  Of»ig-  (the  e*fec*s  of  pa-ame*pr  charges  are 
studied)  wss  -honpp  fo*  the  expru  men*  '  ht  f*ic»ors  to  b-  ve*ie:. 
along  with  the  Parameter  ranges  of  each,  are  • dent . f  ed  aid 
discussed  statistical  aoii'ed  to  ‘►•e  t.t*  a*e  also 

presented  an-*  the  resultant  srcu'acy  is  di  us«»  Fi-  -.a!v,  ear)- 
i  nr!  v  i  dee  1  exoe'ime't  is  presenter  along  w  <  *  *  •*,ie  s  •  g-  •  *  ran* 

results  obtained  4?  Refs 

Primary  Keywords  Insulat-or.  Stre-yth;  B*-eakdo<  a  W  <  t ».  *t,-7-ia*  .  -  rn>lu 
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MTOH-CURRFNT  ANTDES  rGB  ,,T- <  DDufi  ?D  '  F*JD*' 
C-5.  Fox,  M  P.  Rtbne  ’homsen  end  J  A  Sc‘  ■"  dtiO'n 
US  Army  Electronics  Common-*,  Fc'*  Belvcir,  VA 
U'AEC  Report  On  Te«k  1  6?  '  a«D'«t  S  Cf-  <0?rl  «».■>; 

Ava  i  labi  1  i  ty  ;  AD  696«.  ?R 
n*  IS 

In-house  studies  were  made  0"  the  fail,  re  met  ha* 
Positive  electrode-  (anodes)  xonc-n  a.-  la-ip*  ^ . 
cower  ratings.  New  m..*e*:«ls.  g  o -m  e  *  *  i  r  a  ue*.  g-  s  . 
techniajes  we*e  employed  in  e»*  er  t  **e' *  a  i  *'-,*«")  at-.' 
Ooerat’ng  conditions.  Several  rtw  g  ■  s  w.re  *e- .' 

because  cf  t  her  mo  1  or  mec*'anicai  4  a  ■  i  u  -  *»  *  *  «  -  ei-  *  < 

few  premising  anc**e  designs  a-e  U#r**V  r.  4  *i 
?3-  r.r-t!  5A-L  »o.ia*t  l»-pi  with  va*  ■  c -s  a*'  -'v-  ■ 
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AeL  Rcpo» • 

m  :.  A  0  ■_ 

1 8  •  c : ;  r  p<  /  nts  j 

Ava'  1  an i 1 ■ 

*•.  AD 

6  ■'  5 1 A  5 

N  T 

•rrsts 

n  ele-trode  erosion  due  tn  magnet i ca 1 1 y  driven  high 

curren*  arcs  erv  dts-*tbed  together  wit*-,  a  review  of  the  literature. 
The  ri'gii  of  r  «,*we‘ e-s  s  o»  c  current  2  to  50  *A,  pressure  in 
various  qui'S  jp  *s  A  ot-.  magnetic  field  st-ongtti  un  to  6  kG  Tha 
a*c  travels  in  .*  uniform  magnetic  field  between  segmented  rail 
e .  ect  r &des  .  Tic  sd*-">»ijiet  i  c  f>eld  r>*  tn®  rurrant  feed  rails  is 
r  eijtct  d  tc  a  nf  '1  ig  ole  level.  Men  sur  tntr  t  s  of  the  arc  velocity  are 
given  "e**  plates  of  various  metals  ore  pieced  between  the  electrode 
-ails.  Tnt.y  are  ‘'avcrsf-j  by  th©  moving  arc  so  that  th©  plates  are 
exposed  to  t  *>  one*®  attachment  on  one  side  and  to  the  cathode 
-•  t»'**p-*  nn  t  nr  -*h©r  *  i  c '  Initial  porametr-c  studies  have  shown 
t».it  ,-fi  t  4  e'-s-c*  -creases  with  increasng  gas  pres'ure. 

A-g:>n  *  n-  .u,»s‘  u  ■  ©  r  t  *  c  c;o  ercsicn.  hydrogen  tie  strongest*  with 

■■■e  i.n  .»  *  •*  -  t  r  .;>•  t  a  *  ■  r  -j  ..-‘pr-ecate  positions.  Tungsten,  rhjm  un 
e  r  :p»'  cur*--.  -  o  u  o  d  “c  n  rros  or  resistance  of  those 

metals  teste c-  w  *'i  a  nitrege-  arc  0*ide  layers  on  copper  car 
Cirrv’tii  e-  .s-nn  at  *'•©  cat^-id*-  wh'le  th©y  increase  the  tendency  for 
©-••sic  -  *  :  e  a-’-.d»>  th.n  rn«i*ings  cf  rhenium  cn  coppb'  showed 

cr?-.-t.  f  -r  i  "c r  e*i  n©-.1  e-cs’on  rti  stance.  Thermal  and  electrical 
P*  ocfl'  *  '  «*•  of  va*-ous  electrode  matals  have  been  compiled,  high-speed 
jm-t-s  have  "iH-'A'#'!  t  >a  i  the  —nyihg  a-c  attaches  >n  ore  or  several 
simultaneous  attr  ciisient  spots  a*,  modo  ard  cathode.  58  Refs. 

Primary  Ft-,  >.c«ds.  'Avj.lirg  Arc;  Magnetic  Field;  Arc  Velocity 
Moasur mi *♦ ;  Proj'o"  Track:  Triggering 
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(SWITCHES.  OPENING) 

( Mer ha-  -.cal  ) 

PE  VI.  L  CPME'iT  OF  A  CURRENT  LJMITFR  USING  VACUUM  ARC  CURRENT  COMMUTATION 

C  W  Knb.i'i.  J.G.  Gorman,  F.A.  holme;.  P  R.  Emtage.  J.V.R.  Heberlein 
and  R  .  E  .  Vos*i©  1  1 

Uest'nghouse  Flectric  Corp,  Pittsburgh  PA 

FTRI  Rerort  Ho  EPR1  El-1221  '10/19791. 

Availability:  E=R!  EL-1221 

E°PI 

Phase  1  showed  the  feasibility  of  developing  a  current  limiter 
using  vacuum  ore  cu*rc»nt  co-mutation.  In  concept,  the  electrodes  of  a 
vac jum  dev;ce  would  be  separated  during  thr  fault  current  rise,  and 
the  suhsanuvnt  application  of  a  transverse  magnetic  field  would  cause 
the  arc  current  to  commutate  into  a  parallel  capacitor  and  ultimately 
■sto  a  D  -i  -  a  1  lei  current  limting  resistor  The  feasibility  of 
commutating  at  arc  Current  levels  to  8 . SkA  was  drmonst rated .  However, 
the  parallel  capacitance  was  prohibitively  large  «*  J00  microfarad. 
Tfe  obie-.t've  o*  Dh,-,*e  2  has  been  to  increase  the  commutation  current 
of  a  S'ngle  ’2kV  device  wh  >  1  e  also  redueng  the  value  of  the  parallel 
capac • ta* ce  t  *ctai  '4  prototype  vacuum  devices  were  designed, 
built  a«-d  evaluated,  e-d  the  major  parameters  varied  wero  device 
geometry,  rha> act e- i st i cs  of  the  oa*allel  circuit,  electrode 
a-tua*ion  tccpJ.  - r  /©shape  of  the  applied  transverse  magnetic  field, 
nc  r*  on  wive  .*  electrode  separation,  and  the  use  of  ser • @s 
co'inecti  f  .,-iCu.m  >  n*err-i_F>ter  s .  Progress  con  be  determined  by 
fp-p.  -  "'v  *h«r  •_  cm— -u  tat  'on  level;,  with  Phase  1.  For  the  earlier  15kV 
circuit.  ♦'  r  ci. r*'Pn  level  increased  to  14.SkA  for  a  parallel 
caoa :  •  -e  of  S3  microfar/id  In  particular,  commutation  levels  of 
1 2k  a  (5.  n.r'hfa* ad>  were  observed  in  circuits  where  the  transient 
'e-ovo'v  o*  SCkv  or. pro«  •mated  the  trans-er.t  associated  with  a  72kV 
c  i  r  •  u  •  t  t  P"ase  3  program  •*  recommended  aimed  at  further  improving 
the  dnv  co  re- ■“  cr  ranee  IS  Re's. 

"ri-nry  »  p  :  -  d  s :  fiult  Cuf'p’i*  L'mitcr;  Current  limiting  Device;  Arc 
Install  i  1  1 1  v  •  Vacuum  Switch 

Secondary  Keywords  Vacuum  1  nt  pr  r  ut't  er  ■  Circuit  Breaker 

•■-P-.CIDMT  I1)’)  E'rC'RlC  PC’-cR  RESEARCH  INSTITUTE,  INC.,  REPRINTED 
WITH  Pik^I'-SlON 
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jrw:TCMf*».  cpri'isr' 

CL»nle«.ve  ; u  r* > 

M?  t HDD  Jr  VTUI’JMr,  S»ARK-r»P  roil  SWITCHES  IN  DETERMINING  DETONATION 

v.'i.cnics  f  »=  sol:?  explosive  materials 

G.w  C.v‘r- 

LAH'imce  l.vermore  Lob,  Livermo-e.  CA  945^9 


( ns  l 5 •  s ) 

Av.  i.-i.  w''{  :  -5C69  ■ 

ii T  > 

f  i  Vey^-.-rd:  Tetonation^  V»loc'*y;  Inst  runentat  i  on ;  Electric 

S  w  i 

Sv  irri.'y  *fe.-"rus:  Srnrk  Gar  Fo'l  Switches 
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(.-rrvr.  ^rcPACE.  MECHANICAL) 

(Piloting  r  i« .  i»  e  %  i 

EC.:?**’  i»  IC-’ECmmical  CGntep!  NCF  ON  i-CMOPOLAR  generators 

?  A  1 i vev  * i  j 

c  ’  •'  Rei-o-t  h.  r’D-*-T- 7J-2S0-7P  (C5  T  9  70  ) 

"'.it,  1  'c«  I.-vB't  ivr  Vyssh'L*-  I'r1  junykh  Zavcdeniy  7.  802-804  (1969) 

Pi  W  ''niiriv. 

f  va  i  1  ab  •  1  •  ty  ad  7  1  0 2  £,  a 
M  IS 

At  a  r?rt.)  pnee  or  homopolar  gene-ators.  3S  reports  were  heard  and 
d-«cjsset<  5o—>’  rf  ftp  topic;  covered  were  tho  o^oit'ans  of  generator 
•<«*  gn  'Ji  «c-'i5*  'or*  c.*  the  latest  hnmooolor  generator  designs 

r  ■  -  .. ;  types .  *  he  pcb'.v"  of  sliding  cmtacts.  merits  of  these 

go  i  e  - .  •  ■  -  •  a-d  ♦•-©  -  ui.n  t  ir»l  r>*  osnec  *  •.  m  e  i  p* .  •  r  ochem  i  ca  1  and 
«  i  p :  t '  •  .  •  n  du  n  t  r  i  v  s 

*’  r  •  ••  •  ■  y  1  «  ■  ■  n  **■ ;•  -oro !  a*  G© -prater,  t'esign  Considerations-  Charge 

f  e  t  r  a  »  i  r*.  .  Se  .  '  excitation;  nauid-in8t.il  Contacts 


c .  r  s :  m  j  > 


L  evy 

■fW,  C  ,  t  M 

.  /  *  .  R£\  Re;- 


S'»RK  GAR  S^UDIfS 

;  ..th.  NJ  c  703 
S  ->  ?  •,  V-  l  C  4 ,  1  7  f  4  i  . 

*1-  ‘•91  ‘  .•  S 

Nil', 

.'t"iint»  .-j*«i  made  i.v")  c  oppe  r  -  t  u”  gs  t  en  as  an 
«i  .a.  T»'e  f'nup'  ratrx  for  fu  »  material  were  far 
!•-  r rrt‘v>-i  *  •  cthp*  e.pr»rt}de  materials  shewn  in  the 

«*;'*.  we-  I  CP'1?*'©:  wt*  a-d  without  a  sot Vfthle  reactor 
*  ■  •  :  u  •  *  W  *  *-  t  hr  aatu'iit.f  reactor, a  reduced  electrode 
i  ■’  -  .  •  v  e  •  i  i'  i  *  s  t  ■  •  r.-.4.f  >\g  at  *'pmes  ware  evaluated 

*;  *  if-i-  •  <*p  ’  i  *  ♦  e  *  f  ■  om  T  4  micro  se-  o«d  to 

■*  •  ■ '  ”i'  •*•••..{  was  a.hieved  by  c  oTr*  e  tsed  -  a '  r 


gs*en,  low  Rates, 


1325 

(PJtSE  GENERATORS) 

HIGH-VOLTAGE  PULSE  VOLTAGE  GENERATOR 
1,1.  Kalyatskii.  V.I.  KuretS  and  V.J.  Safronov 
ETO,  Urigh*-Pfltt#rson  ArB,  ON 
No.  r"TD-lDLRS)T-19?2-79.  C12/I4?9>. 

Avai lability:  AD- A  Q  3  7  884/3 

n  r  z  S 

No  abstract  available. 

Primary  Keywords:  Pulse  Generators;  Spark  Gaps;  High  Voltage; 
Translations.  l'$$R 

Secondary  Keywords:  A-kad'yev  Mar*  Generators;  Marx  Generators; 

N7IS00DXA;  NTTsfn'JR 
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(PCUER  CONDITIONING) 

"’“1”»i,"B?RSvEO,fil.SE  YR.NSFORMEI!  FOR  FJCH-VOLTJOE  APPL ICAT ICH5 
T.F.  Turner 

Stanford  University.  Stanford,  CA  94305 
’*ihr i cal  Report  M.L.  No.  60S  CC5/’1959). 

Availability-  AD  219114 

NT  15 

A  method  of  designing  hsgh-voltage  pulse  transformers  using  less 
cor®  material  than  ecnvential  methods  is  presenter?.  This  method 
creates  a  constant  grad  er*  along  tm>  w  ndmgs.  Leakage  inductance  is 
reduced,  but  destr  i  t’-uted  capac  t-:nce  is  increased-  2  Refs, 
pr  ■  «qry  Keywords:  Pulse  T  ransf  o'-'-er  ;  Conventiol  Design;  Constant 
Grac  ent  Des;gn,  High  £ffic‘cnr.v;  Core  Material 
lav ' ngs 

.DIAGNOSTICS  AND  INSTRUMENTATION;  BREAKDOWN  STUDIES) 

’  'C'rt??*RO-OP»?CAL,rh?^GREMEN'S  0*  SOLID  INSULATOR  SURFACE  FIELDS  AND 
_w”"  SURFACE  CH  40'  '  n(J  I14  VACUUM 

D.h.  HyslOP>  J.S.  *hcT.p*.on  and  T  .  ;  .  Sudarsh«|.n 
University  of  South  Carolina.  Columbia.  SC 
r,;p  Report  NC.  GRC  B'i-ros  <C4/i98C». 

A  .a  1  lab*  1  i  ty  :  GCF  63  "233 

fie* t-o-OPt • cai  r»»sur»*#nt s  of  th®  electric  field  along  insulator 
surfaces  and  in  the  bulk  o'  insulator  materials  have  been  made  to 
d«?term;  ne  tne  mechen: sms  associated  With  insulator  surface  f*ashov#  . 
>h«  Poc ~.«1  s  effect  in  KDP  has  been  used  *n  conduction  with  a 
polarization  i  nt«nf  or  or.eter  anc  o  pulsed  laser  to  measure  mterfecial 
and  bulk  fields  for  KDP/vacuum  interfaces  The  results  show  that  the 
solid  insulator  surface  and  bulk  electric  field  distributions  #r# 
spatially  non-uni  fo^ .  The  electric  field  at  t»e  cathode  .  s 
conside-ably  erhanced  while  the  field  at  the  anode  is  reduced.  The 
time  evolution  and  steady  state  behavior  of  the  insulator  electric 
field  distributions  for  DC.  60  Hz  AC.  and  pulsed  excitations  will  be 

Pr^nar^Keywords:  Surface  Flashover;  Bulk  Insole  tor .  KDP  Crystal; 

Vacuum  Interface;  Non-untforn  Electric  rie.a 

(Pui«  GENERATORS :  ENERGY  STORAGE .  CHEMICAL ) 

HKoSlIK?  DRIWEM^FLECYROMECNAM^AI  ENERGY 
CONVERTERS 

$.  Frenkenthal .  O.P.  Manley  and  Y.M.  Treve 

American  Science  And  Engineering.  Inc-.  Cambridge.  MA 

Journal  Of  Applied  Physics.  Vol.  36.  No.  7,  pp  -13  2139  fO./.96S  . 

Thc  conversion  efficiency  of  a  lumped-parameter,  explosively 
driven  electromechanical  energy  converter  is  studied.  Numerical 
results  of  the  study,  which  show  the  relationship  among  the  device 
parameters  required  for  unit  conversion  efficiency,  are  presented.  5 

Primary  Keywords:  Flux  Compression  Generator,  Conversion  Efficiency: 

Parameter  Study;  Design  Suggestions  11Ttu 
COPYRIGHT:  1965  AMERICAN  INSTITUTE  OF  PHYSICS-  RtPRlHTED  WITH 

PERMISSION 
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(ENERGY  STORAGE.  MECHANICAL) 

<^°IHVLStI&ATIOh"oF  OPERATING  MODES  OF  HQMOP P  L  A  R  SHOCK  GENERATOR  WITH 
REGULATION  OF  EKC IT  A  T ID'  TlOU 

V.V  Kharitono- 

F T D  Reotrt  n0.  FTD-IC.FS)T-066?-8C  (C5/19B3). 

Traf,s.  From;  E 1  ek  t  r  ot  ek  hr,  i  k  a  ( US  5°  >  12.  43-4'  (December  1971)  Bv 
Robert  Potts 

Availability  *0  A  08*849 
NT  IS 

The  calculation  of  transient  processes  in  the  excitation  of  « 
homocolar  generator  ^s  examined.  Se^e-al  operating  modes  of  the 
generator  are  analyzed,  with  e-ohaSi*.  on  the  regulot-on  of  thg 
excitation.  5  Ref  > .  _ 

Pc i ma' y  Keywords-  Homopoler  Generator.  Analysis.  Lxcitat'on 

IpUlSE  GENERATORS;  ENFRSY  STORAGE.  CAPACITIVE) 

(Triooer.  Capacitors)  _ 

GENERATION  OF  VOLTAGE  PULSES  TOR  TRANSVERSE  DISuHAOGES 
V.N.  I  ScTier  k  o .  V.N.  Hsitsyn  and  V.N.  Stannsxii 

Institute  Of  Semi  corducto-  Physics.  Academy  r«  S-en'ys  of  the  US^Y. 
Hovosi b’ rsk .  USSR 

Instruments  And  Exne r i men t a  1  Techniques.  *C  .  «  *  No  3-  up  '*■ 

Trans.  From  Pribory  i  TpWhn.ka  fksPeriwe~ta  3.  133*105  i  May  Jure  •  ’  .  7  ' 
This  caper  present*  ♦*  re*uits  of  «v>  efto* ’  to  .-c'Pi  •,«  r.u,  ve  .  - 
J  the  rulse  ene-gv  of  *  voltacv  pulse  described  oar|>er 

Another  v<j  1  tage-pul  *  e  gererotor  is  a.sn  ► 
us-ng  sec  ond  ’  T  an  J  *15*11  c  o*'  :Ji-n  spr  *  to  y.e 
vo 1 t ogt * Pui se  genera*-)-  >s  so  designed  as 

o'  r  u  r  r  •  n  *  info  »n  om"t  load  of  1  3EI?  *  »pr«. 

Pr.  1-ary  xeywurds-  pulse  Generator;  Tot-*.  Cuti  i*  J'r'vv  Inrreas*- 
Croaritcr  Imp*  e*»*»n*  ;  S'  ..  vr 

r»(i,Bjr.v  19*7  PI*  min  fiPFSS.  RffP'-'-C  «!'•  !  ‘  * M  •  ■*  I" 


'ezhnioues.  Vol.  18.  No.  6,  pp  16'fc'I675 


r  t  eel  uhick  was  assprhle'i 
*3C'J  mu  se-  *he 
prov’*1P  a  rate  O*  rise 
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(BPLAKpDWN  STUDIES) 

;vo...ym.  Pa  IN  HIGH-VOLTAGE  ACCELERATOR  TUBES 

G.F  Griff  th  ( ', )  md  D.4.  Eastham  (2) 

(1)  M-skingum  Ccllege.  New  Concord-  OH  43762 
.?)  Dor  oshi.r  y  Lab.  C-iresbury.  Warrington  WtkkAD.  UK 
Journo)  Cf  f,hysic.»  p.  Applied  Physics.  Vol.  12.  No.  9,  pp  1105-1107 
I  a  9/ )  9  ’  9  > .  m  w 

M, rrrp0F t i r J es  with  radii  greater  than  2  micron*  have  been 
observed  in  a  h-gn-voltage  vacuum  accelerator  tube.  The  charge 
acn-’  ‘  red  by  most  of  the  parfcles  is  similar  to  the  contact  charging 
g •  a  co»'durt  ■  ng  sphe-e  an  a  place.  5  Refs. 

Primary  ► eywer ,'s  Vacuum  Breakdown;  M i c' apar t i c 1  * ;  Charge  Measurement, 
Velocity  Measurement 

COPYRIGHT .  1979  THE  INSTITUTE  Of  PHYSICS.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS,  ELECTRON) 

. Generat ior  )^  ACCEL  ERA T0R  BASED  ON  THE  ' EL  I T- 1  *  ACCELERATOR 

L  P  Fowl nsk i i 
Novnmoskovs-  GTAP 

J  nsfr -jtfic  »-d  f.r  r-or  i -ental 

rKVi«?sj. 

Tf-a-.s  Fr0-  Pr-horv  »  Tekhnika  Ekspprimenta  6.  19-21 
'  u  -  vt  m-.-er-Dr  cer-bf’ 

A  ojlsad  -  tr;-  occe’.prgror  w^h  an  exp  1  o  s  •  v«*  e<"  i  s» '  on  cathode 
i  ►,  rpr  wf-c*-  *'  *  '  h  e  c> r  c-c«.*ed  on  the  bas'S  of  the  'Elit-l' 

»c:e>'r'.  '  a--o  d  "c-'s  »h#  lat'er  m  the  use  o'  transformer  oil 

fs  *ne  n  .-  U:  (  f  •  c  rvjiu*  f  t  m  i  s  cerri*s  the  charging  voltage  a-*o 
Sto-.iv*  carac  toner  tc  ee  increased).  The  bea**  current  reachns  ?0  kA 
n-,g  «-i>r;y  cf  up  *.  1  5  and  a  nu  1  Se  length  of  approx  •  natelv  25 

n  sec .  8  's  .  . 

P  r  i  m*r  y  igyva*  £-beam  Generation:  Explosive  Emission  Cathode. 

Ei't-]  r cee J erat or ,  Oil  Insulation;  1.5  M*v  Eec- 
F-.o-^y ;  r0  k  a  Besrr  Current,  25  ns  Pulse  C«'A‘.  'on 
C0PYR1C-MT  1  976  P(  f-.M  PPISF.  PE3FINTED  W 1  r  h  PERMISSICN 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Cats  T'  rijiTp -QPT  jc  HIGH  VOLTAGE  ISOLATION  OF  CAMAC  HIGHWAY 
S.T.  Lee  anc  C.D  *cor» 

General  (tp'-c  Co.  San  Diego.  CA  9212J 
Nr  CDNF-711102-78.  7n  (11/1979). 

Availability  GA-A-15659 
NTIS 

Fault  analyses  of  the  Doublet  III  Machine  predict  that  a 
worst-case  30  kV  m-ght  accioontaUv  appear  on  control  and  data 
acquisition  w-rmg  connected  to  CAMAC  interface  systems.  Such  en 
accident  could  cause  damage  in  CAMAC  and  computer  equipment  PS 
distmt  on  * -O  control  room,  with  ettpndant  possib'l'ty  of  personal 
injury  to  coerato-9  and  •»p#nr«i'»rS.  Protection  for  centre!  room 
P(.  jo--c'  and  aouipment  has  beer,  prpv’ded  in  the  form  of  fibar-optic 
data  link  systcTS  installed  m  CAMAC  parallel  branch  and  byte  serial 
highways  both  fid«jr-opt  c  da*«  1  ’  nk  systems  w#r#  designed. 
fV-j-o-.-ed.  and  'abricated  at  Gener.il  Atomic,  using  vendor  "»npp1  i  #d 
f*h#--CDt‘c  transmitter  and  receive-  modules.  (ERA  citation  05011007. 
Pp in# -y  Keywords  Doublet  Reactor*.  C»n#c  System:  Accidents;  Control 

Systrr-s;  Data  Acquisition  Systems;  Electric  Arcs: 
Vault  Tree  Anelys-s;  He.-#rd»;  Power  5uPPii*»)  Safety 
Secondary  Keywords  ERDA/7PC209,  hbw  Optics;  NT  I SDE 
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(SWITCHES.  CLOSING:  SAFETY) 

ic->»  o.ov.  .foTFcnrn  ev  »ojNT-n.»e  c.ps 

H.R.  Scar  1 et  f  -nd  K  B  R i eoe 

los  A’a-igs  National  Lobs,  Los  Alamos,  NM  B'545 
LA  Report  No.  I  A -UR  -  ’  9- 1 65S  (  10/1  979  ). 

Availability:  lA-LR-79  165S 

N  '  1  j 

Electrpn-beum  - control  led  discharge  C0/->ub  2/  lasers,  such  es  those 
used  in  the  Ant/ires  «r'd  Helios  iese* -fusion  drivers  at  the  los  Alamo* 
Scientific  Labcrft^-ry .  c  er  d  r»r0*cction  against  possible  domage  due  to 
pvc'voi'r  ;t>.  A  rv,*i  '»  paint-plare  spark  v»P  has  been  developed  end 
sj-ressfui  iy  use  >  n  the  Helios  power  amplifiers  which  operate  et 
vol’aoes  up  to  SCO  kV  A  gap  of  similar  design  is  planned  for  use  in 
the  Anta-es  pi-.e*-  amnlifie-s  which  ope-ate  et  550  kV  These  gaps 

relies*. v  .  1  ri  n»f  tnp  -lorcnj  discharge  voltage,  but  bren"  down  w»th 

•.ho'f  t^I.iv  *f  ever  v  rfl  tag®  f.  d-verting  the  d>  scharge  energy  to  a 

rc*>' •  t  -  A  prototype  o*  *‘e  Antares  gap  has  been  tuilt  and  is 

u—uongc  -7  tost*.  Fa-.yrete»s  Uf"*!  investigated  include  voltage 
polarity,  gr n  wtc";.  ges  compos  tion.  and  gas  pressure  Results  of 
thru-  measurement  *  and  *  he  or*rat  onal  exponerce  of  the  Nel'os  gaps 
w  ..  bp  prevented  ^ 

Pr  ima-,  Aeywrrd*  Gvervolttgp  Profoct  id,  Fo-Fit-Flsie  Spark  Gap .  High 
Vo’tage;  Volta^r  Foiarity  Variation 
ri»rr>trr  y  Keywords-  Gi  s  Laser 

13  5  0 

(PULSE  GENERATORS) 

f.r.gge.  )  SjX  CHANNEL  DIGT  f  AL  OELAY  GENERATOR 

l,*y  Afna-lp-it  Resenrch  and  Development  Command.  AOerdeen  Proving  Ground, 

vr 

A p ^ e i.  Rc  .-  rt  APBRl -TR-P?:13  t  0  1 Z'  1  9» 0  7  . 

Av/i-  !  #'j  -  1  i  tv  AD  Ar  B3K/5 
NT  I  5 

A  six  chanrol  digital  dt lay  generator  is  described  wh'Ch  cen 
nro.^B  dplayt.  of  ‘  t  i  c  r  o  second »  to  10.000  microseconds.  Delevs  ere 
d-o- tally  goner  ,>*  yd  a-  t  >'»  def'gnod  to  operate  in  high  RF1  areas 
«•-*  a'>.  those  e-rf.r t*r®d  m  bdll’stic  measurements  0  Refs 
F.  ^ ,. v  r«) wD'ih;  do’ ay  Gene-ator;  D'gital  Delay  Generator 
3*»C'i  dii'v  *  V.vjnrd*.  1  1  r  •.  h  X-rny 
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PARTICLE  BEAMS.  ION) 

(G*nerat  o'') 

STUD*  0e  THE  GENERAL  PLASMA  CHARACTERISTICS  OF  A  HIGH  POWER 
*1UL  rift  AI-fMf  ION  SOURCE 

<  F  5choenbe-g 

iBv.fi'CP  Berkeley  Lab.  Be-keley  CA 
LB1.  »0pip‘.  h »•  LBl-8940  (39/i979' 

A'  *i  Uhi  1  i  tv  •  iri-694  J 

H11S 

A  ger*^«l  «?5e-,5K8«t  of  the  steady  State  and  time  4«p«nd*i't  olt^a 
p-ope-t'es  which  characterize  «  high  power  multi-filament  io"  sou-re 
i»  presented.  Steady  state  neav;-c-cn?;. .  ootaned  via  a  poised 
electrostatic  orate  data  acqu • • -  * • an  system.  •  r\  p«r*  include  A)  The 
source  electron  d’  *t"  i  o  jt  ■■  o*  fu"tt  •  os  Car •  sts  o*  a  bulk  component  of 

i  -*-?  eiec*-c-s  ccrprij.-t,  R?  to  9'  oe-cent  of  the  total 

eiectro'’  b:s  O'-  -  ci  j«  a  -oa  tao'i-ej  h- g*  ererg,  ta  t  w- >  ch  •  *  e 

mO'C  t  f"  r  a  .  .  y  decrees  *5  fun;t-nn  of  ene-gy.  e,  -  a  contAi-s  a  v*»i  1  hot 

t.BPMSB-,-.',  -  y  sgni-  c .  t  f.*-’ro-  pobi.  U*.  o*  at  ano'gy  Viloes  0  *c 

IS  «V  ec*.e  nax.r.m  gat  node  *  '  •  1  .  6)  '"•e-a  il  steeds  st«*te  sovr  o 
tigr  *  *.  r-,^ .. -r.  aepro,  matoly  fallows  low  oross-.iro  ?  ".charge  tipc-v 
assuming  sset-aliy  U'l-fc'-ia  ib-  r'oa.i.-t  >  or  ’Hfc.  ro  j  t  •  *  1  ;  «m«r  •  source 


♦  o  hen-t  nf  tho  ? .  N«„tre!  Jen**  crqg-am.  seated  to 


•r'r'ry  tjyu'MjB-  Ion  Beam.  Np.-t'«-il  Pea",  Electron  D-st-  b.»t  <n 

Function,  H  ,  gh  Ene-gy  T»  i.  Low  Pressure  Discharge 
'ht*j»y;  Cler’-cttat  c  P-;pp 
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{IN>!jlat10H.  MATFRIa;  BREAKDOWN  STUDIES  > 

(  5- ! i d .  0 . asre  « 

E>‘  R.-BN'At  RESULTS  SN  Pi  AS* A  !NTgRACTIOMS  WITH  LARGE  SURFACES  AT  HIGH 
VOL ■ AGES 


l  Ow 


Cente*- 


i  ab  • 


NPJ  ,  f  ■>%*.-  7 
T  IS 


Cleveland-  CH 
(OJ/ 19 ?9) 


■to  1 1 1 *•  •  1  rwat  t  rower  levels  for  future  Payloads  can  be  more 

•  f  f  •  :  1  pr  ♦  j  y  ge-».r„»p)  using  sole--  arrays  operating  in  *ha  kilovolt 

1  - s  implies  that  large  areas  c*  tt e  B'^oy  at  high  operating 
u  .  ‘  it  e«t><  se*f  *0  the  soaee  plain.#  environment.  The 

in  c-fcr-  -ns  of  the?e  K 1 gh  voltage  surfaces  with  space 
.■•*'  ->«,s*s  r.n  seriously  impact  the  performance  of  the 
•  s  *  >  ‘  ’  *  -  r*.as*»e  surface  rter«ction  prs’-oso'iB  v.e'P 

•  ».-••-  rt-,o'"c..  in  two  separate  vacuum  r  h/.n>_  j»r  s .  a  4 .  6  is 

d  .»-.>*«'  h  .■  •  ,  '  j  chni-opr  eno  a  ?.  1  m  eitmetpr  ov  l'  .Am  long 

>0  on'.*'  .  'y'i  f>lA«ma  cpij  t  y  was  «pp-  c  >-  >  ma  t  p  .  /  i  *  I  C  t '•  *he 

.  r .  '  n-  s'-l.i'  arra,  rijrp;«,  each  w  **»  areas  o*  I'll  ?„a 

•  --  •  *  *.s's  '  -b  cf  thi  toier  pnrn  H'''»  »t  1 

>  •  •  *  •  *  O  *  O  -  m  n  f  «  J*  5  »'.>I*r  na-e'  mat  r  ■  «  .  ruolis 

*  '.rv-  ■■■*  -e1  s- a  eamp.c  *ests  ■etol’ v 

■  •  •  V  •  -  *  »  •  ;|V  I  .  r rn,i  r  r  ren*  4  or  h  .  g->  p'  •  .  t  vc 

a*  1  n»,  . . «  •  f  n  .  ■  •.  .  _•  •  *  h  jh  »  1  v e  ti  n*, 

*  P 1  .'.  |  •  'll.  V.B'  I’fByv,  '.IV  '  4.irc  •'  pact  '  C'  *  High 
•  f  •fnn  .  r.  e  *  -  •  c  a  1  i's.lr:  on;  «=  lasna  Pf* 

is-.'  -p-e  c*  •  •  |'>e' t  ?  *  p.i c o c r  s f  t  l,p’  •  » 

F-ecorWfl.y  Keywords  *■’  t 


135? 

I'J.SE  GE»fERATOpS:  POWER  COHO!  T  ICwiNG? 

I  Jocc:i  t  ’  »e.  0ui*>e  T  r  an  sf  or"!'  s  1 

SURC-E  CEhera'CR  IN  t«E  BE5AV01 7  RANGE 

V  T ,  H  khay] OV 

r*5  »cp;rt  NO  FTO-TD.  FS 'T-HA9-79  (OS/1979). 

Av/iiah  l-tyi  AD  ACSS5I? 

NT  !5 

A  Pulse  generator  designed  to  invest;gnte  the  dielectric  streng*h 
of  ac'elera+cr  tubes  '5  cascnted.  Th  s  Pulse  generctor  -s  b«  sed  on  a 
c.-pac .  t  we  store  that  is  discharged  into  a  pulse  transformer  with  a 
subdivided  core.  An  analysis  is  mod*  of  a  unit  des*g n«d  tr  prepuce 
Dulses  o'  up  to  1  fIV  5  Refs. 

Primary  Reyuords  Pulse  Generator;  Pulse  Trarsformer ,  Subdivided  Core 
Calculation;  rpgavolt  Pulses 

Secondary  Keywords:  Acceler«.»or  T„be 


1  t.!i: 

S'lTlES.  IN'iUlATire,  HATrp»Al) 

r  *  1  r  a  •  ,  l  1  riu  rt) 

o.!;f  ::»•  dm  thg  .a"jr:  in  transforher  c:i  due  to  voltage  pulsfs 

f*D.  U-  *  •  pat*er  son  rj,  nH 

No.  ftG  .T  -•  T  0 1 ,  -  '  '  J  Jp  (  04/  1979). 

Av*  *  lao  1  1  1  *  ,•  A  ?  *;A5  77S/P 


n~  abst'act  a<a*lable 

f'lsB’y  F eywo* cs  Elertric  Dis.harges;  T r ansf o'mer s ; 

3' pakdownf Electron  1 c  rhreshcld);  Oils;  Pulaes.  High 
Voytago.  Tran slat-on* 

Secondary  Keywords:  NTISDODXA,  NMSFNGC 
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( PULSF  GENFRATORS) 

(Hand  Tube; 

A  VARIABLE  LOW  FREQUENCE  HIGH  VOITAGE  GENERATOR  USING  VALVES  WITH  FIBRE 
CPTIC  tIGNT  GUIDE  CONTROL 

R  Hiller.  I. A.  Black  and  V.N,  Gray 

Brighton  Polyfachnie.  hou 1 sacoomb .  Brighton.  Bn?  4GJ,  UR 

Journal  Of  Physics  E;  Scientific  Instruments.  Vol  8.  No.  9,  pp  748-750 
(  39/  1  975)  . 

’his  article  describes  a  new  method  of  generating  low  frequency 
high  alternating  voltages  by  modulating  tuio  high  voltage  DC  suprl'es 
of  opposite  polarity.  The  modulation  is  acci"ol 1  shad  by  tna  use  of 
*r/pde  va.'va*  situatad  i> t  high  voltage  whose  grids  are  supplied  by 
control  signals,  transmitted  from  th#  control  circuit  through  fibre 
eot’C  light  guides  The  first  generator  built  i*  capable  of  dnv-ng  a 
1  nK  load  at  10  hV  r-eak  over  thp  freaupney  range  DC'SO  H-,  o-  a  0-1 
uf  carac'tor  at  up  to  0-1  Hz  In  order  to  increase  the  voltage  and 
current  ratings  o‘  the  generator,  a  series  parallel  ar'Bispnfik  of 
valves  may  be  used,  with  the  oopropriate  control  signals  fed  to  fha 
gr  d  of  each  valve.  Because  the  generator  is  restively  free  from  any 
elect r  •cal  noise,  it  can  be  used  to  energize  insulat'Cn  samples  in 
connection  with  partial  discharge  detection  i nvest 1  gat i ons .  8  Refs. 

Primary  Keywords;  Bioolar  Output.  Capacitive  Load.  iOkV  1000  P P 5 . 

Triode  Vacuum  Tubas 

COPYRIGHT:  1975  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PfR-ISStON 
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(PARTICLE  PFAHS.  ION) 

(  G.-nar  at  ion) 

ACCELERATION  OF  JONS  BY  A  HODULATED  ELECTRON  REAM 

V  V  Ve'.iknv.  A  0.  lyr*r  and  N  A.  KhizhnyaK 

Rhys'cotechnicul  Insftute.  Academy  of  Scioncti  of  the  Ukrainian  SSR, 
K-ar'kov 

;-v«et  Technical  Physics  letters.  Vol.  I.  N0  7,  pp  ?76-?77  (07/1975). 

T-^ns.  From  P  1  s '  m*  .Ihurnal  T  ok  hn  1  chesk  0  i  fiziki  1.  615-618  (July  1975) 
V  I  Ve>*sler's  well-known  ideas  of  collert;ve  acceleration  of 
bhn-ged  particle*  h->ve  led  tc  th#  erpe.'-enre  of  a  large  number  of 
Ache-o*  f-r  colierlive  eccel  e*  0t  1  on  .  Ir-  carticul«r,  we  have  proposed 
t-  accelr-*  ate  icm  w>th  quasi  static  electr.c  fields  produced  in  a 
M  1  a  1  gn  •  electron  beam  of  constant  diameter  propag/tt  <  ng  a  Conducting 
whose  d'.  meter  varies  along  the  system  a«is.  Use  is  mad#  here 
t> f  ft  foot  that  the  potential  on  the  axis  of  the  system  increases 
ht1'  increasing  -ct>o  c*  the  shield  diameter  to  the  el  ec  t  r  on-b«am 
p  ■  are  *  er  If  th#  sf-  •  e  1  d  d'a«eter  charges  periodically,  then  a 
Sen- er.-e  rf  ootf*  '*1  walls  >s  O'Odi.ced  .n  th#  system  and  the 
<Tecenrje  -  re  i»f  t  >-e  longitudinal  component  cf  th#  electric  field  on  z 
■s  door r  1  nod  by  a  nr-  OO'C  furction.  1  R#f» 

Primar/  Keywords  Collective  Ar ceier at » on ;  Shield  Diameter;  E-beam 
R. /.meter.  Potent  a  1  Increase.  Sh>#ld  Diameter 
**OCu  1  at  l  on 

COtTPIGHT  1-1-6  A-ERICAN  INSTITUTE  OF  PhtSICS.  REPRINTED  WITH 
,;f  f-ISS  I  'N 
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(POWER  TRANSMISSION) 

( Tran-mi ssi on  Linas) 

CURRENTS  AND  CHARGES  ON  CYLINDERS  IN  A  PAR AL L EL -Pi  ATE  TRANSMISSION  LINE 
T  T.  Wu.  PI.  Krcok,  R  U.P.  King.  O.J.  Blei*r  «rd  T.R.  Sarkar 
Harvard  University.  Camt-idge.  MA 
Final  rept.  39  Jun  76-50  Jun  79  (07/1979). 

Availability:  AD-A079  597/1 

NTIS 

Th#  final  report  summar i zes  the  results  of  a  3-year  model  study  to 
evaluate  how  well  a  Paral  lei -olate  t  r*un ;  ss  ;  on-  1 1  structure 
simulates  an  e  l  ec*. -omagnet  1  c  pulse  with  a  plane-wave  front  .  The 
amplitude  end  phase  of  the  electric  f*aJa  insldt  the  model  simulator 
have  been  measured  at  two  high  frequences  f C~  which 
trensmi ss 1 cn-l i re  theory  does  not  apply  An  approximate  theoretical 
represer  tat  I  on  o  •'  the  f«eld  is  used  to  interpret  the  measured  data 
Differences  between  the  actual  field  and  *  *-  e  desired  traveling 
planr-w.ive  'ield  a-e  discussed,  and  possible  methods  To  improve  the 
field  n  •  hn  r.i-ulator  are  offered  (Author) 

Pr-marv  Keywords;  Electromagnetic  Fulse  Simulators.  Electric  Fields. 

E 1 ect r omagnet 1 c  Wave  Propagation.  Transmission 
l-nes;  Metal  Plates.  Parallel  Or  i  ent  i,  t  '  o  n  : 

F lectro magnet  1 c  Pulses.  High  Power.  Uevefronts. 

D  I />’ e  Waves  T,a-«ve“se  Waves;  Waveguides 
Secondary  ft.-wo'd'  h  T  ]  5 1 . 0 1 '  a  •  .  H*IM>.OAf 
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E f  ME  HT  S  C  F  HI  CM- VOLTAGE  NANOSECOND  PllSE  GF  H  F  R  A  t  oe  5  On  COAXIAL  CABLES 
P.5  An*.n'*n,  A  G.  Sterl-gov.  V  C,  .  Tolmachev  and  y  P.  Usov 

ctD.  Wr • gb ♦ -Pat* er son  A^B.  Cm 
No  FTP  •  lD;®S)T-3  374  -  7  *) .  lip  (03/|9  79  ) 

T-ans  From  Fifik-  Flektroni*'  1  Avtoma*iki.  N0 .  2.  9  97  (197?)  By 
M.J  Fc.au 

Availability  AD -  A  08  9  8?S/3 

nt  If, 

No  abstract  available 

Primary  Fevwo-d*  Pulse  Gefera*n's;  High  v.-.tage.  Cna«<al  Cstilos. 

’  ’B'.l-  1  SSI  nn  s  lot  I  or** 

Secondary  Keywords  N*r so-. .  »b  Pulses.  NfJSDODXA.  NfISFNVP 
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(SWTT'-HES.  CLOSING) 

(  .  A  i  S  ) 


OPTICALLY  ACTIVA’ED  SWITCH 


ifest  nghouse  Research  and  Devalooment  Center,  Pittsburgh  PA 
AF/.F-L  Sy-.c.*  No  Ar  jnt  -  'R-  r«  -  1  7  <04/1978* 

A  “a  .ab-.l  -ty  »!)  v  >6  7 
n'  IS 

••■r..*,  *.-»K  her  ■  a  growng  nepr]  for  improved  switches  for  very  high 

we-v.  i  fP(i  I'Cwei  sys*ems  Co-ve-»t  1  or  a  1  switc^-g^  such  as 
tl-yretm.,.  i'  /  Hi  g/.os.  a-d  i9r.1t>  >i»  n.-,  ,#  def  '  c  <  anc  1  as  in  one  or 
mo-o  ,*  ihn  desired  DB'Mwti'i  A  n»*  solid  state  device,  the  Laser 
Activated  S  l'-Dn  Sw  tch  <l*5'j).  ar.oears  to  have  th*  octential  of 
*»"’  ~  •  r ‘o  ifo-.isly  ail  o*  tr»o  r,»5ir4^  parameters  including  life 

'.ng  m;.»l-i)  i‘v  ef  nr>  •'‘rpmly  *••  ’  ,  high  rower,  pulsed  Power 
sw  i  t  r  •  .  The  1*57'  s  n  S  ■  1  >  con  pny  struct.' e  similar  to  an 
r.i-rt'  m..»  gate-*  ttiy'-ste-.  hut  *t  is  triggered  by  a  beam  from  a 
N  -  Tf  •  laser  lhf  laser  tr  y^er  causes  the  device  to  turn  on  orders 
/,*  msoi- 1 #as*  e-  tha-.  does  an  ee.tric*lly  gated  device.  Thi* 

•  eu  c '  t  (Jev,i  i*>*>  'he  CBvBlr  — »  \  n-ci  error  mental  verification  of  an 
y*  *  c  {*  a  ,"ft.  '’fifr  (ASS.  Switrf'es  worn  fabr-ented  and 

to-‘i>-'  t‘-n*  B'h'»Vk'!  dl--'1*  v  *i  1  .'os  ar«*f  »r  fi-«n  4  f)  9  0  0  A/m  1  nr  osecond  to 
„*■>*.  -y..».r.ts  Of  ?  *>  f  C  0  A  for  »  pulse  width  of  40  m  I  c  r  r*  se  c  c  n  ri  s  It  is 
h  •  H* -f  *'  *  the  &  5j  inrJev-.;  I»»s  t'.®  nniai'f  i«l  to  meet  th#  needs 

*0’  /•  --'I'ed  "-owe-  ""••'tch.  :  •  r  on »  •  rte*  sti  l  o  research  ar»<t  de /e  1  oi.mpnt 

n  i-nrH  ’s  -e  i  r-ed  R%...-.ommer  cat  ■  ons  are  given  for  future  work  46  Refs. 

*  *Y»  ,r  t!'  T»-  ,r  •  s  •  jr  .  (Jr*  »  ^a  l  Triggering;  High  Repetition  Rate 

Umt-.hns:  Laser  Activate'  Silicon  Switch.  Nd-YAG 
las  or.  f  xptfr  i  mpnt  ;  T'*.  or  / 


tlNSULATION.  fMTEftUl) 

(Solid} 

study  of  the  evolution  of  electrical  treeing  by  observation  of  luminous 

PHENOMENA  AND  DISCHARGE  DETECTION 
C  Laurent  and  C.  H*you* 

Toulouse  Univ.  (France).  lab.  de  Geni*  Electrique. 

No.  PU2L-I61.  6p  (04/1978>. 

Availably  M80-17574/3 
NT  I S 

Results  obtained  from  the  observation  of  discharge  characteristics 
for  different  treeing  type*  as  wall  as  the  time  dependent  evolution 
of  accompanying  light  phenomena  were  studied.  The  exper i mental 
aoparat</s-  cors’st’ng  of  a  microscope  <400  * )  and  a  camera.  ara 
described  and  the  tiDtnmsntnl  procedure  outlined.  Results 
demonstrate  the  occurence  of  light  emission  due  to  the  existence  of 
d  scnorge  under  the  studied  voltage  eonaitieis.  Th#  evolution  of  the 
light  in  t^e  elactrodn  gap  was  revealed  through  the  use  of  an  image 
inter S’ f*qr .  Tna  some  aging  cond  tions  as  those  reported  in  the 
l'teratjre  'or  an  sir  *’lled  gcp  wa-e  also  ebservee 
Prrns-y  keywords  Ar;.  D’scherges;  Circuits;  Light  Emission; 

h ' c  r  c channel S .  M « C ropho t ogr aph S •  Amplifiers. 

{(jo i'  c  Arcs.  Jmag. rg  Techniques,  Insulators. 
Ci'ti.a.  Mi  croscrpes .  Spi.-k  Gaos 
Secondary  Keywords  **’  >NASAf;  NTIGfrFR 
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rD!»0NP5UC5  AND  INS*  R7**f  NTA*  I?s  ,  SVSTF“IS1 

A’JTCMA’lNC  THF  {--BEAM  l  A«-F»  l  A80RA  T  f)R  V 

e  G.  De  B>ase 

te-osnaco  Coro,  Cl  Sogjrdo.  CA  4C?4*» 

r-te'-m  raf,*  *c  TB  3S0< 54  . : -C2  -5.  2  To  ':i/14?9>. 

A  .. <1  i  IflBi  1  i  ‘ v  Aj-r/t  S'*'!/* 

NT  I', 

Evoerments  ccnduc t e*  in  the  E-bee**  Laser  Laboratory  require  the 
sett  •  rg  o'  gas  f.sws-  c  r  e*>s  jr  as .  ana  yo.'eccs  •  n  a  *  me  d  scajence- 
w'th  a  var-ety  tt4  ae",T-''r?.  men  »o'  ■  -q  f*-e  •vstf*’,  >p  report  describes 
the  use  c 4  a  CR"ME*"?  '  m  i  rr  oro-p  e-  a-d  oft*'  hardware,  end  details  a 
BASIC  program  that  senses  *■■<»  d’SPlays  process  variables  digitally, 
-eads  n  process  parameters  ’Stwrac*  *»ly.  acquires  date  during  «n 
6*  oe' '  “S'*  ♦  .  and  computes  ard  prints  sut  tes*  cord  t’OnS  end  results. 

( AuthO" ) 

P'lffsry  Keywords  Chem>cel  Lase's-  Pulsed  Lasers;  Electron  Beams, 
Tr-ggor  Circuits.  E  vi-e r  i  mpr  t  « 1  Data  Data 
Acquisition;  Computor  Aop  1  •.  cat  I  on  s .  Operational 
Amplifiers;  Analog  To  Digital  Converters,  Computer 
Pr  ogrami-  1  ng  ,  M  f  rocoPP'jtl'4  mixing,  Hydrogen. 
Fluorine 

Secondary  Keywords;  m*r«  Generators-  Chem-cal  Pumping,  Cromcmco 

Comoutors;  BASIC  Programming  language.  Computer 
Applications.  NTISOCDXA;  N : I5D0DAF 
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(POWER  CONDITIONING) 

(Systems)  ^IGM  POWER  STUDY-POWER  CONDITIONING 

State  Un i versi ty  o#  New  York  at  Buffalo-  Buffalo.  NY  14226 

A*APl  Report  No.  AF API  -  T R- 7 6 - 1 0 1  (01/1476). 

Availability-  A D  A0JJ724 

This  Paper  summarizes  the  power  conditioning  portion  of  the  high 
power  study  that  was  performed  for  the  Air  Force  Aero  PrOPul si  on 
Laboratory  by  the  State  University  of  New  Y ora  et  Buffalo.  This 
effort  defines  the  power  conditioning  system  and  critical  component 
developments  wh-eh  w-11  be  required  to  interface  the  airborne  10  MW 
to  SO  MW  sources  dafmed  under  separata  study  efforts  with  certain 
loads-  Power  conditioning  systems  are  considered  for  use  with 
magnetohydrodynem  -  c  generator*  «nd  turbme  driven  «Jtern*to'».  both 
conventional  and  Super  CO"  due  <  i  ng  The  cr  ficel  components  r,''u''‘Bd 
for  arch  of  the  power  conditioning  systems  are  identified  and  then 
analyzed.  The  component  analyses  include  estimations  of  development 
efforts  necessary  and  of  specific  weights  and  volumes  of  components. 
The  primary  components  considered  ere  transformers  switches, 
capacitors  and  inductors.  Weight  algorithm-  ere  developed  for  each  of 
the  components.  Following  th#  component  an* lysos.  subsystems  such  os 
inverte-s  end  rectifier  and  filter  packages  are  considered.  The  data 
for  the  various  comoorents  and  s<f’Sy*,tem&  are  then  utilized  for  a 
comparison  of  the  power  cond- t i on • ng  techniques  to  be  used  W’th  th* 
various  oowe-  soirees  The  weights  and  volumes  of  power  conditioning 
systems  for  8  point  designs  18  vanot-on*  of  power,  voltage-  duty 
cycle  and  total  run  time)  are  derived  Fm.-llv  a  development  program 
•  s  outlined  for  the  C'tical  cc->;»or.gr,ts  1?  Rofs 
Primary  Keywords;  Power  Conditioning.  High  Power;  Transformers,  Sol « d 
'tate  Switches.  Comcitors;  Inductors.  Adiflbat>c 
Compone’’ t  s 

Secondory  Keywords  Inverter;  converter;  light  Weight  Components 


<  DIAGNOSTICS  AND  INSTRUMENTATION:  REVIEWS  AMO  CONFERENCES ) 

(Systems.  Jgm'vOL taoC  DESIGN  GUIDE  FOR  AIRBORNE  EQUIPMENT 

W  G.  Dunbar  and  W.  Seeb-ook 

Boeing  Aars*>aca  Co.  Seattle.  WA  48124 

AFAPL  Report  No.  A  FAP l  -  T  R  ■  7 1  -  ♦ 1  <C6/1978> 

Availability;  AD  ATT?; 68 
NTIS 

This  report  supplies  the  theoretical  background  and  design 
techniques  needed  by  an  ang-netr  who  is  designing  electrical 
insulation  for  high-voltage  high -rower  ci-Dinicnti.  oqu '  pme-.t  .  ana 
systems  on  aircraft  A  literature  survey  a«d  abundan*  bbltograohy 
identify  references  that  pro,.d.’  further  dot  a  on  t*.e  s.-bjets  o* 
partial  discharges,  corona,  field  theory  .,nd  plotting.  voiCt  and 
processes  far  applying  insulation  Both  gaseous  and  so . • d  insujat-ons 
are  treated  Cryogenic  and  liquid  design  -'Mu  ar«  included-  'csts 
ard  test  equipment  for  high  voltage  insula* ■ on  and  equipment  are 
defined.  Requirements  of  test  c.ar.s  and  p-nrtdures  for  high-voltage 
high  power  equipmert  are  ideM-fied  anci  illustrated  bv  examples^ 
Suggestions  4o<-  high-voltage  specifications  ary  provided  Vary  few  or 
the  Military  and  Government  scec  1  *  ’  c  at  i  o>>s  deal  with  system  voltages 
above  1  Ok  v  .  thus  most  aircraft  high-voltage  soot ' ♦ > cat • onS  w • 1 1  t*“« 
to  be  derived  from  th*  power  industry  spec  •  f  '  cat  •.  ons  anj  standards 
produced  by  A  5  7(1,  IEEE,  and  NFMA  12  »®f* 

Primary  Keywords:  Corona;  Dielectric  Withstanding  Voltage.  Elec* 

Insulation;  High  Voltage,  Impulse  Voltage.  Partial 
Discharges,  Paschen  Law;  Tracking 

5eeond*fy  Kaywords;  Creepago;  F'eld  Theory;  Utilization  Factor;  Test 
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(SWITCHES.  OPENING) 

(Vacuum  Gaps.  Magnetic  Field) 

INVESTIGATION  OF  FEASIBILITY  OF  VACUUM-ARC  FAULT-CURRENT  LIMITING  DEVICE 
A . S .  G • 1 mour  J r . 

State  Dnive-sity  of  Haw  York  0*.  Buff+lo,  Bvfftto-  HY  1+226 
FP*1  Report  No  EfR  I  *  El  S58  (  1  2/1  *7  7  ). 

A vr • labi 1 i ty  EPR I  El  538 
EPBI 

The  feas'bil'ty  of  a  vacuum  arc  fault  current  limiter  was 
investigated  in  this  pro;ect  Th’»  work  is  an  outgrow*h  ef  the 
stud  as  on  th#  interruption  of  DC  vacuum  ercs  th*t  have  beer>  underway 
at  the  State  University  of  New  fork  at  Buffalo  fc r  sevarol  years.  In 
those  afuqins  a  mrgretic  field  has  bean  usea  to  ’nterr^pt  o'  control 
the  cur' *nt  flow  *n  a  vacuum  arc  dev'ca  Tne  c on f • gyr # t • on  of  the 
device  «s  su-:h  that  electron  current  >s  forced  to  flow  primarily 
radially  outward  from  the  end  of  a  relatively  small  rod  shanad 
cathode  to  a  r , r g  shapec  anode  Control  's  achiavad  througn  tk# 
anujic.it  on  jf  an  axial  magnetic  f  aid  Operation  at  current  levels 
in  t  re  S  to  IC  u  A  range  have  been  dpmons*rated  for  periods  i-P  *o 
about  8  ms.  The  voltage  of  oce-tion  tie*  has  bem  demonstrated  is 
lass  than  required  because  of  dscha-ge  rjt’m  that  develop  w’thir  th# 
device  *r  on'«i jfl  w»th  the  casireu  Path  from  th*  cathode  to  t^a 
anode  S ' g-  i f i car  *  nrogress  was  mare  in  elim-nat  ng  these  discharge 
pat,-s  by  using  msulat '  sg  shields  between  the  fou*  *io  tha  c/*.‘>oa» 
Support  s*ructure  A  brief  Study  Of  *#uM  Current  i  'in  t*r  rof  1 8 1  1 0n 
voltage  reiui'("ji*i  showed  That  tk,e  voltage  appt.i'i'j  across  a 

c  n  «ie.;te  -ould  be  limited  to  a  very  reasonmln  va  U  e  if  t^e 
tijm-ij'at  on  current  u«vpform  u*J  t*or»r  jy  controlled.  Another  study 
e'er-.*  w  i  -  -  a”  i  n  ve  st  i  ga  *  ■  e  n  of  the  phenomena  "t'.jr  ng  -iir  i*q  the 
:  n'  1 1 '  on  of  arcs  or’  geld  a*'d  on  cater'  ri'.h^dei  8  Re*  s  • 
a r • m  -/  Keywords  Vacuu-  Gnp  Curren*  In'prnipt i onl  Njqnet  C  Field; 

Hii#e*ir"  Cort'oi 

Cn“YBir.r»-  ;977  ryp;,  pn>cm'[s  ^  I  TN  PERMISSION 
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(  <  hf  RC*Y  STCPAGE.  ELECTROSTATIC) 

PROGRESS  IN  RF'earch  0*-  El  E  :  TPCST  AT  1C  GENERATORS 

AW  In  ght 

University  pf  Southampton,  So  jt  hnmpt  c  n  .  iff 

Static  Elect'ificat’O".  Pape-  2k.  pp  28 5 -2 96  (05/1971). 

The  'fm.i'imcits  for  high  voltage  ganar#tors  are  determined  by  the 
demnr-ds  of  physicists,  engineers  a»-  A  industry  In  th;s  paper  •  review 
of  the  renu'rer-eiis  >s  given,  together  with  the  vA'ious  techniques 
for  designing  electrostatic  tugh  voltage  power  supplies-  The  bas’c 
principles  underlying  the  physics  of  electrostatic  generators  ar# 
con* i dar  ad .  enabling  ono  to  envisage  whi  rh  method  is  more  suitable 
fc>r  a-  y  porticula'  requirement  Ar  analysis  of  both  the  insulating 
carrier  machine  and  the  variable  copfctcr  machine  is  presented  wth 
i  1 1  us* 'at  i  ons  ind'catmg  the  I  in  tet'ons  and  area  for  further 
research  to  meet  specific  power  dens-*’a».  Th#  resoa'ch  associated 
with  J ■ qu i d  insulated  generators  ’s  reviewed,  including  both  polar 
and  nonpolar  fluid*.  Developments  *r#  given  for  those  generator* 

US  ng  r.iymg  roto's  witt,  polar  1  'Quids  (  n  •  t  r  oben  r  ono  )  a "  d  for  th# 

S*  r  earn i nq  type  END  system  with  nonpolar  liquids  (hexane)  The  areas 
which  reauira  more  study  are  the  charge  injection,  charge  collection 
and  the  associated  bulk  motion  of  tha  liquid  The  latest  achievements 
in  these  areas  are  presented  In  the  last  section,  a  novel 
electrostatic  generator  employing  duct  laden  am  is  described  20 
cois. 

Primary  Keywords.  Basic  Principles;  Insulating  Carrier  Generator; 

Variahlm  Caoacifor  G**9rator ;  PoJar  Fluid;  Nonprjer 
Fluid;  Dust  Laden  Air 

COPYRIGHT;  1971  THE  INSTITUTE  OF  PHYSICS.  RERRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

10.,.  T0  TMf  T„tD»Y  or  IWUlSt  l«f»RD0UH 

F . R .  Dickey  J' 

». »..  >?. ».  '>»■>»«  «»*'•*«> 

•  na  evoenments  of  R.C.  Fletcher  on  impulse  breakdown  are 
discussed  and  a  simoie  theory  for  these  experiments  is  developed  by 
assuming  th.it  (he  breakdown  consists  of  ionization  and  charge 
separation  in  a  uniform  field,  ’he  theory  accounts  reasonably  wall 
for  t^a  t.ma  lag*  and  also  explain*  the  shapos  of  tha  breakdown 
voltage  transients  It  indicates  also  that  measurement  of  the  mean 
ionizing  time  for  electrons  in  the  gap  should  be  possible^ 

Primary  Keywords;  Gas  Breakdown;  Impulse  Voltage; 

Delay.  Numerical  Calculation 

COPYPIGH’:  1952  AMERICAN  INSTITUTE  0C  PHYSICS.  REPRINTED  WITH 
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ENERGY  STORAGE.  CAPACITIVE) 


T.Q.  Gururnje.  S.  Kumarok r i sh^ei  and  f  C  Subbereo 

Indian  Institute  of  Technology.  Kanour,  India 

r nr r oeler t 'on  i  cs  Vol.  27.  pp  277-280  (01/1980  ).  .  4  th  : 

Modified  P12T  compositions  wero  tested  for  the  variation  of  their 
dielectric  constant  w'th  r«sr>oct  to  temperature  and  DC  bias  voltage. 
Calcium,  strcnt'un.  and  barium  war*  added  to  replace  leod  an« 
neoeiym-jir  m  place  of  lanthanum.  Yttrium  was  also  used,  tjt  it  caused 
♦  hr.  fcru.’tio'i  of  a  cub-c  zircoma  phase.  A  model  based  on  th# 
nearness  of  *  mrteriol  to  the  AFE-FE  boundry  • S  discussed  7  Ref*. 

Primary  Keywords:  Multilayer  Caoacitor  Di alectr i c ,  Di el ec t r  C 

Constant;  Variation  With  Temperature;  Variation  With 
DC  Bias;  Model > ng 

CDrYRJGi'T.  1980  GORDON  AND  BREACH,  SCIENCE  PUBLISHERS.  INC. 


(ENtRGv  CONVERSION.  ELECTRICAL;  ENERGY  STORAGE.  INDUCTIVE;  SWITCHES. 

OPENIN'*) 

i C ha r g i n g  Circuits.  Systems;  Explosive  Fuses) 

PULSFD  CHARGING  OF  CAPACITORS  BY  MEANS  OF  EXPLODING  WIRES 

L .  I i eb' ng 

Institut  fur  P 1 asmaphysi k ,  Garehing.  FRG 

'eitschrift  fur  Angewandta  PhyS’k,  Vol.  26.  No-  5.  pp  345-350  (04/1464). 

Evplnding  copper  wires  are  used  as  circuit  breakers  in  a  circuit 
which  culsa  charges  a  fast  energy  storage  capecitor  from  an  inductive 
store  A  two  stage  version  of  this  circuit  was  constructed  and  tested 
with  good  result  J..  Wire  explosions  confined  >n  glass  capillary  tubas 
with  inner  diameter*  up  to  2  mm  were  also  studied..  Th*  load  voltage* 
in  these  f.c*riffits  was  40  KV,  but  a  discussion  of  scaling  the 
circuit  up  to  Hanoi e  1  MV  is  presmtad.  IS  Refs. 

Pr'^ary  Ke>wo'ds  Pulsed  Capacitor  Charging.  Exploding  Wire;  Inductive 
Ero-gy  Storage,  Two-stage  Charging 

COPYRIGHT.  1989  BIRKH A'JGER  VE.RIAG 
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(PARTICLE  BEAMS.  ION) 

( ;r*n»neftt 

A  HIGH  VOLTAGE  DEELECTION  CONDENSE*  OPERATED  UNDER  HIGH  VACUUM 
CONDITIONS 

G .  Munzenb*rg  d>.  W  Faust  f 1 > .  S  Hofmann  (1).  H.J.  Schott  (1)  and  K . 
Guttner  (2) 

(1)  Gesollscheft  Fur  SchMtri en«rfcrschung.  Darmstadt,  FRG 

(2)  PhyS'k  InsVtut,  L'm  d«mi  tat  Giessen.  Giessen.  ERG 

Nuclear  Instrument*  And  Mathods  166  (1979),  pp  391-395  (12/1979). 

Two  alact'ostat ic  oe*lact<on  condansars  with  plan*  alactrodes  of 
50*60  cns  luo  2/  tjrface  arts  art  operated  undtr  high  vacuum 
conditions  up  to  voltagaa  of  620  kV  across  a  gap  of  IS  cm  Tha 
cood»n*»'s  ara  oo»r»ted  in  paroilal  by  common  rower  auopliaa.  Th»y 
art  --stalled  at  tha  velocity  f-ltor  SHIP  at  GS1  Darmstadt  10  Rafs. 

Primary  K*vword*  Ion  Acc 9 1 or a t *  on ;  Automatic  Condi 1 1 on < ng;  Vacuum, 
Kjdtar  React  'on  Products.  Electrode* 

COoyR:GHT:  1979  NORTH-HDulAND  PUBLISHING  CO..  REPRINTED  WITH  PERMISSION 


(ENERGY  STORAGE.  CAPACITIVE;  INSULATION.  MATERIAL) 

(Capacitcra,  Solid) 

HIGH  VOLTAGE  POWER  CAPACITOR  DIELECTRICS  RECENT  DEVELOPMENTS 
l.  Mendelcorn  (1).  T.W.  Dak  ■  n  (1),  R  t.  Millar-  (1)  and  G.E.  Marciar  (2) 
CD  Westmghouse  Elactric  Corp,  Pittsburgh  PA 
(2>  Westinghouse  Elactric  Corp,  Bloomington.  IN  47402 
IEEE  Proceedings  Of  Tha  J9th  Electrical  Electronic*  Insulation 
Confaranca.  Boston,  MA  pp  2S0-255  (10/1979). 

This  paotr  d' scussts  recent.  ntw  mpragnant  daval opment 5  and 
evaluations  for  capacitor  dielectrics.  Thaao  dielectric  fluids  ar« 
i  sop  ropy  ;r>»  phony,  di-2  ethlhexy  1  phthalate  plus  tr  i  chlorobenzene 
but y  let ad  monochiorod  ohanyl  omde  phenyl  xylyl  ethane  and  benzyl 
naocoor.jta  th#  film-paper  dielectrics  » mp^eg-iated  with  thaao  wart 
e>  Tens' velv  tasted  for  thermal  stability  uidar  voltage,  and 
rtv  stnnce  to  ov  j«rv*  l  tage*  with  partial  d  •  scK.ir  ges  .  Considerable 
attaiton  is  now  bo ' ng  demoted  to  practically  significant  partial 
discharge  tasting.  to  ditor*  n»  saryico  -ei-ob-lity.  Also  included 
‘••'■a  '  s  t  ho  cyaljat-on  of  Windings  wSart  one  foil  is  narrower  and 
♦elded  »f  the  edges  to  reduce  t*»e  voltage  stress  at  tha  foil  edgos. 

T  P  c  f  '• 

Pr  •  i»  y  Keywords  Capacitor  Dielectrics;  Film-paper  Dielectrics;  Fluid 
Prepart  I  as 

CCPYPIGHT-  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  OPENING) 

(EwPlosi v*  Fuses) 

f >PL  05 I  VEl  Y  ACTUATED  FAST-OPENING  SWITCHES  FOR  VERY  LARGE  CURRENTS 
R  I.  Butler  and  B-W.  Duggm 
Sand 1  *  labs,  Albuqueraue.  NM  8711S 
Send'#  Report  No.  SANE77-1*JB  (11/1977). 

Availability.  SAND77-1438 
NT  I S 

In  a  series  of  eight  i«ptn*«nti  tha  authors  investigated  the  use 
of  high  explosives  to  interrupt  electric  Currant  by  fast-opening 
switch  mechanisms  The  conducting  link  in  seven  of  the  experiments 
was  a  glass-lined  pi asma- f i 1 1 ed  cavity  that  was  closed  explosively. 
In  the  eighth  experiment  a  foam-metal  link  was  driven  into  the 
liquid-vapor  phase  and  expanded  into  •  ceramic  cavity.  Resistance 
increases  and  resultant  voltage  spikes  that  correspond  in  tima  with 
the  particlo  velocities  of  the  collapsing  walls  w ere  obtained. 
However,  unknown  hi gh-ree i stanace  paths  prevented  voltage  gradients 
grante-  tnan  1E5-1E6  V/m.  0  Refs. 

Primary  Keywords:  Explosive  Fuse;  Glass  Lined  Plasma  Filled  Cavity; 

Foam  Metal  Link  Ceramic  Cavity 
Secondary  Keywords:  Cylindrical  Geometry 
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(POWER  CONDITIONING) 

(Pulse  Farming  Networks) 

PEN  CHARACTERIZATION  AND  LIFE  TEST 
C.L.  Dailey  end  C.W.  White 
TRW  Systems  Group.  Redondo  Beech.  CA 
AF API  Report  No.  AFAPl-TR-75-4 9  (01/1974). 

Avai labi lity;  AD  A0229S8 
NT  15 

The  feasibility  of  en  integral,  high  temperature,  pulse  forming 
network  CPFN)  operating  at  a  high  pulse  rate  for  a  short  duration 
burst  has  been  demonstrated.  The  dielectric  construction  of  the 
eapacitor  consisted  of  Kapton  film  and  poser  impregnated  with 
Monsanto  Chemical  Co.  MS  1989  oil.  Lit*  w»r»  coils  wars  wound  on  a 
high  temperature  foam  core  and  the  entire  assembly  was  Placed  in  a 
stainless  steel  enclosure.  A  U-shaped  aluminum  shield  was  used 
between  tha  co«ls  and  the  case  to  reduce  eddy  current  heating.  An 
overall  weight  of  approx i metely  20  pounds  for  an  energy  storage 
density  of  490  joules  ( 3C  joules  per  pound)  was  achieved  in  a  design 
that  operated  for  1.5E5  shots  at  a  pulse  rata  of  2S9  shots  par  second 
in  18  second  bursts.  The  burst  duration  was  limited  by  heating  of  the 
stainless  steal  enclosure  due  to  eddy  currents  induced  by  the  coil 
magnetic  field.  An  aluminum  case  construction  would  greatly  reduce 
this  effect.  2  Refs. 

Primary  Keywords:  PFN,  Pulse  Forming  Network;  High  Energy  Density 
Capacitors;  High  Energy  Density  PFNs;  High  Pulse 
Rate  PFNs 

Secondary  Keywords:  Integral  PFN  Design;  High  Temperature  Capacitors 
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(POWER  CONDITIONING ) 

(Pulse  Transf ormar*) 

A  THREE  MEGAVOLT  TRANSFORMER  FOR  PfL  PULSE  CHARGING 

G.J.  Rohwem 

Sandia  Labs.  Albuquerque.  NM  87115 

IEEE  Transactions  On  Nuclear  Science.  Vol •  NS-26,  No.  3.  pg  4211-4213 

(94/1979)  . 

High  voltage  Pulse  transformers  powered  by  low  voltage  capacitor 
banks  have  proven  to  be  simple  reliable  systems  for  charging  pulse 
forming  transmission  lines  (PFL)  up  to  the  on*  megevolt  range  A  new 
trensformer  has  been  developed  which  will  opereta  up  to  thr*« 
megsvolts  in  a  PFL  charging  application.  This  transformer  establishes 
thy  feasibility  of  nul t * megevolt  operation  and  retains  tha  feature* 
of  compactness  and  high  energy  transfer  efficiency  that  has  bean 
character i st i c  of  lower  voltage  systems.  This  report  includes  a 
description  of  the  phv’sical  features  of  the  transformer,  its 
electncal  character  i  »t  i  cs  and  a  discussion  of  the  operational 
results  8  Refs 

Primary  Keywords:  A’r  Care  Pulse  Transformer;  Megevolt  Range;  High 
Efficiency;  Spiral  Strip  Design 
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(BREAKDOWN  STUDIES) 

(Solid.  Elactr i col ) 

CALCULATION  Of  ELECTRIC  FIELD  BREAKDOWN  IH  QUARTZ  AS  DETERMINED  BY 
DIELECTRIC  DISPERSION  ANALYSIS 

W.T.  lynch 

Bell  Labs.  Murray  Hill.  NJ  07974 

J.  A pdI.  Phys..  Vol  43.  Ho. 8.  pp  3274-3278  (08/1972). 

A  breakdown  field  of  1.0E7  v/cm  has  bean  calculated  using 
classical  theory  of  electron  energy  loss.  Dielctric  dispersion  curves 
uf-e  used  tc  relate  longitudinal  optical  phonon  modes  to  electron 
energy  less  via  interaction  of  these  two  processes.  Th#  dominant  mode 
wes  seen  to  be  the  O.lSSaV  phonon  mode.  The  breakdown  celculat i on  ‘  i s 
also  in  good  agreement  with  breakdown  fields  in  SiO/Sub  2/.  which 
also  has  optical  modes  that  re  strongly  localized.  20  Refs. 

Primary  Keywords:  Longitudinal  Optical  Phonon  Modes;  Electron  Energy 
Loss;  Nonrala t i v i at i c  Electrons 

COPYRIGHT:  1972  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

permission 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

FORMATION  OF  NANOSECOND  SPARKS  IN  STATIC  BREAKDOWN  OF  A  GAP 

G.A.  Mesyets  end  G.S.  Korshunov 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviet  Physi cs-Teeh,i > col  Physics.  Vol.  13,  No.  4,  pp  483-487  (10/1948). 

Trans.  From:  Zhurnal  Takhn i chaskoi  Fiziki  38.  446-654  (April  1968) 

An  examination  is  made  of  tha  limits  of  applicability  of  relations 
obtained  on  the  basis  of  tha  Rompa-Ueizol  theory  of  the  spark  in 
Static  breakdown  of  air  gaps  (0.005  to  3.5  cm)  under  pressures  of  1-6 
atm.  the  time  resolution  of  the  recording  apparatus  being  1E“10  see. 
It  is  demonstrated  that  the  ax  par  >  monte  1  results  agree  well  with  this 
theory  for  spark  processes  of  duration  t  <:  IC-6  sec.  0  Refs. 

Primary  Keywords:  Static  Breakdown;  Nanosecond  Resolution; 

Rompe-Wei zol  Theory;  Experiment;  Theory;  Variable 
G«d  Spacing;  Variable  Pressure;  Several  Electrode 
Materials;  Air  Gaps 

COPYRIGHT:  1968  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


(PARTICLE  BEAMS.  ELECTRON) 

(Generot i on) 

OPTIMIZATION  OF  A  HIGH  ENERGY  REB  GENERATOR  AND  CONTRIBUTED  STUDY  OF 
THE  PULSED  REB 

C.  Pitoizet 

CEA  Centre  d'Etudes  do  Velduc.  Is- tur-Ti 1 la.  France 
(12/1977) . 

Ave, lability.  CEA-R-4894 
NT  IS 

The  optimization  of  a  high-power  electron  generator  which  has  bean 
designed  end  constructed  in  the  Commissariat  a  l'Energie  Atomique 
Laboratories  is  described.  This  device,  consists  of  a  Marx  generator 
coupled  with  a  low- i mpe dance  coaxial  line  with  liquid  dielectric 
(water),  should  deliver  high  power  pulses  (0.1  TW;  50  na)  in  a  vacuum 
diode  with  a  suitable  impedance-  The  report  consists  of  the  following 
parts:  the  optimization  definition  and  the  tests  to  obtain  an  optimum 
for  tha  impedance;  tha  study  and  realization  of  a  new  switch  in  order 
to  cut  off  the  prepulse;  the  study  of  the  extracted  electron  beam  and 
its  prorogation.  The  present  charae ter i s t i cs  are :  peak  voltage  in  the 
diode  600  kV,  peak  current  in  the  diode:  27 3  kA,  electron  pulse 
width:  80  ns,  beam  transported  energy:  6,8  kJ  (graphite  cel  or i meter ) . 
ire* t mu*  resk  power:  0,135  terawett.  (A tom  index  citation  09:412075) 

Primary  Keywords  Electron  Guns;  Amp  Beom  Currants;  Baom  Extraction; 

Beam  Transport;  Diode  Tubes:  Electric  Impedance; 

Electron  Spectra;  High-voltage  Pulse  Generators; 

Performance;  Power  Generation;  Signals;  Simulation; 

Spark  Gaps 

Secondary  Keywords:  IN  FRENCH;  ERDA/440300;  France;  Pluse  Generators: 

NTISINIS;  NTISfHFR 

Distribution  Restriction:  U.S.  Sales  Only. 
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(ENERGY  STORAGE,  CAPACITIVE:  SWITCHES,  CLOSING) 

(Capacitors;  Thyristors) 

THE  DESIGN  Of  A  REPETITIVE! Y  PULSED  MEGA JOULE  DEHSF-Pl ASMA  FOCUS 
0.  Zucker,  u.  Bostick,  R.  Gullickson.  J.  Long,  1.  Luce  and  H.  Sahlin 
Lawrence  l ivtrmort  Lab,  Livermore,  CA  94550 
OCRl  Report  No.  UCR1-51872  (08/1975). 

Availability:  UCRl-51872 

NT  IS 

This  report  describes  a  1  pulse  per  second,  dense-plesme-foeus 
mater i al s- test i ng  device  ceoable  of  delivering  a  minimum  of  1C15 
neutrons  per  pulse.  Moderate  scaling  up  from  existing  designs  is 
shown  to  be  sufficient  to  provide  2E13  neut rons/sq .  cm. /sec  to  a 
suitable  target.  The  average  power  consumption,  which  has  become  a 
major  issue  due  to  the  energy  crisis,  is  analyzed  with  respoct  to 
other  olesrt#  devices  and  is  shewn  to  be  highly  favorable.  Also 
discussed  is  a  novel  approach  to  capac i tor-bank  and  switch  design 
with  respect  to  repetiti ve-pulse  operation.  17  Refs. 

Primary  Keywo-ds:  Capacitor  Bank;  St aggered- f o » 1  Capacitor;  Silicon 
Controlled  Rectifier 

Secordery  Keywords:  Dense  Plasma  Focus;  l iqui d-di electric  Switch 


1448 

(PARTICLE  BEAMS,  ION) 

( Genera t i On ) 

HIGH-IMPEDANCE  ION-DIODE  EXPERIMENT  ON  THE  AURORA  PUISER 
R.A.  Megor  (1),  F.C.  Young  (1),  A . T .  Drobot  (1),  G.  Cooperate’*  (1), 
S.A.  Goldstein  (I),  D.  Mosher  (1),  S.E.  Gcaybill  (2),  G.A.  Huttlin 
(2),  K.G.  Kerris  (2)  and  A.G.  Stewart  (2) 

(1)  Naval  Research  lab,  Washington,  DC  20375 
(?)  Harry  Diamond  Labs.  Adelpht,  MD  20783 

Journal  Of  Applied  Physics.  Vol.  52,  No.  10.  pp  6084-6093  (10/1981). 

Proton  beams  with  currants  >50  kA  at  5  MaV  in  a  <  =  160-ns  FjjhM 
pulse  have  been  extracted  from  on  ion  diode  operotad  on  the  Aurora 
pulsar.  This  current  corresponds  to  an  efficiency  (proton 
currcnt/total  currant)  of  20X.  which  compares  favorably  with 
numerical  simulation.  The  simulation  indicates  that  the  ion  current 
is  enhanced  over  the  Chi  ld-Langmui  r  value  due  to  increased  electron 
lifetime  in  the  diede  The  proton  beam  directed  onto  a  LiCl  target 
provides  a  source  of  1.8E12  neutrons/sr/pu 1 se  in  the  forward 
direction  from  th*  /sup  7/ l i ( p, n )/ sup  7/Be  reaction.  16  Refs. 
Primary  Keywords:  Proton  Beam;  50  kA  Current;  5  MeV  Energy; 

Experiment;  Theory;  Numerical  Calculation 
CCPYR I GHT :  1981  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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?  FRIAKDOWM  ST!JDTF5> 

l  Gc  *l  f l ectr  cal  ) 

IMPULSE  BREAKDOWN  IN  THE  1E-9SEC  RANGE  OP  AIR  AT  ATMOSPHERIC  PRESSURE 

R  C  .  PI etcher 

Nfisicsi;SBtt4  Institute  ©t  T  echnelogv »  Cembeidge.  MA 

Fhvs-cal  R  •  w  i  •  w .  Vo'..  ">6  .  Ho.  10.  dp  ISCl-1511  01/1949). 

Tho  fo-w*,*.  ivi  lag  of  suark  breakdown  h«»s  been  "isawrtd  ov*r  the 
raoga  f-jm  7  5  to  S2E“T  sec .  us-oq  t'a^vv  ss  i  on  Imu  circuits  in 
ec'i;v«r* - an  wti  the  mi  cro-osci  l  log-apb.  It  •*  found  to  bo  a  function 
only  o*  t'*e  »DPl<»d  *’eld  (•r'd«r«r-l#^*  o4  q*p  w'dtM  for  the  shorter 
‘■"ibs  'h'g*~  4ields'.  but  to  inc^aa^a  for  decrees  ng  gop-widths  for 
*K!*  lento'  *  np'j  (leu  4 ■ elds)  a  calculation  o4  thy  f  ormot  >  v©  lag  is 
w-ji*'*!’"  wK-c*i  ’  S  base  i  on  th*  ft«io-;tion  that  't  consists  mainly  cf 
t*-e  *.-n»  * o *■  a  S'r  gie  »!ci  trti  avaianeN*  to  t>u>ld  up  a  spoce-chrr  ge 
♦••Id  w*  *n  toe  applied  field.  This  P-edicts  th*  observe! 

4e“",ot  »e  .  ag-  the  e»p<ii-~er'tai  accuracy  cf  the  measurements 

ever  **'«  e-'  -  i '  e  ruigp  used.  T  he  icrpos  ng  tiros  *or  dec'eas'ng 
gar  -  u  i“'n  tie  the  larger  ♦  •  meS  *s  i«torp'#ted  as  the  transition  from 
a  siM-.j'iU  rv»'lasc‘'e  *n  o  multiple  avalanch©  arrlum'  of  breakdown 
'he  •  >  •  •  %  «  v  ' »'  w'>«-  «  tins  tr«i  %'  non  t  au  ws  o  lacn  for  a  gw#n 

gap  .--id*!'  is  i  n.'ii'.tti  l  •<  d  f  ow'd  :  o  fued-rt  <  ‘»o  i'lis*'vci(  critu'nl 
iifMr  wit*"s  "•»  o-i  metUal  a.  'o-prv  The  go«H  agreement  between 
v  » np\.f  e-'Me».  a  ton  reliaMe  p»wdnt'*»n  I'iai  'w« 

p'»v  cuslv  tjt'Pi  p~s*.  bin  (<?r  tbo  C'  tical  guv  w  dt*'  above  which  the 
t  *■  re».1- -  i  ,*  4  ■  o '.  d  'S  dete  m  ,  *.  ed  by  *  single  av.il.snche  mech,iO'»m  a 
sna'r  c-"p  <n  •*'?  *■.*.  t  p  o4  ‘all  of  the  r-pa-drw-  vcitoge  i  i  observed 

•  >r  :kp  •r'O'te"  t'rrs.  !  *.  >s  suggested  th.i*  tK»9  m«»v  be  a  change  » f 

♦  *•  e  of  •!*!  tfgs  reloasi-  t-cn  the  cathode  1*  Refs. 

Primary  hgyworos  A'r  Gas,  format -ve  ’  mo  .eg.  M  •  gh  fields.  Gao 

5oic,r>'(  I sdeoendence .  low  1  -eids.  Gap  Snanrg 
L'ewasur  n-*> 

CO^YRIG^T  1149  AMj  e  I  ,  AN  P-SICAL  SOCIETY.  RfPfI»JTFD  WITH  PEV-JSSION 
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■:y»TCMFS.  CLOSING) 

'(*••.  yn-i .  Opt  («1  « 

tA<FR-CCNTPOi.t*D  SWITCHING 

v  .  P  f  r  J 1  e  v  (  1  )  and  t . J  Davie*. 

(!)  Sasd  a  .ai-».  A  .  h'lourrq.je.  A  1 1  *> 

■  ►  f  G"  ’’  J"t  .  '.;n  1 i> '.  a .  C  A 

TIC  v~'  rn..l  "f  0'»..nt  us*  Li«Mr«"u>,  Vol.  OE-7,  No  .  9  (09/1971  ). 

A  n#.v  * v re  O t  loser  vtriiij  »S  discussed  Tha  laser  conduces 
volume  iofi‘;*t'os  in  tho  pith  o*  a  propagn'ing  st^eamor.  increasing 
its  velocity.  Su»n«n<> second  jitter  «s  thereby  obtained  with 
pressuri/ed  gas  switches.  5  Refs. 

Primary  Keywords  laser  -  enhanced  Switching;  Volume  Ionization. 

Strea-er  Propagation;  Velocty  Increase; 

Multichannel  Operation 

COPYRIGHT:  1971  IEEE.  R-PR I  NT  ED  WITH  PERMISSION 
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( BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas,  Electrical;  Gas  Gaps.  Self) 

STATISTICAL  STUDY  OF  NANOSECOND  BREAKDOWN  DELAY  IN  NARROW  GAS  GAPS  IN 
5UPERMIGH  ELECTRIC  FIELDS 
G.A.  Mesvats  and  Yu. I.  Bychkov 
Tomsk  Polytachnie  Institute.  Tomsk.  USSR 

Soviet  °hv»i cs-Techni cal  Physics.  Vol.  12.  Mo.  9,  pp  1255-1260 
(03/154S). 

Trans  from:  Zhurnal  Tekhni'cheskoi  Fizifci  3T,  1712-1719  (September 
1967) 

This  paper  studies  the  delay  in  breakdown  7/sub  d/  in  narrow  air 
gaps  9.2-0  7  w-*  Long  for  an  electric  field  strength  reaching  1.416 
V/em  and  a  rise  time  of  0.25E-9  sue.  A  specially  developed  instrument 
is  used  to  record  automatically  a  large  number  of  breakdown  delay 
times  7/sub  d/  (up  to  500-100).  The  di st r i but i ons  of  the  number  of 

breakdowns  are  constructed  as  a  function  of  T/sub  d/ .  It  is  shown 

that  these  distributions  have  a  single  ntmeun  when  the  number  of 
breakdowns  is  approximately  1EJ.  The  number  of  mavimo  in  the 
distribution  increases  when  the  numbor  of  breakdowns  is  greater  than 
1E3.  The  minimum  time  T/sub  d/  in  the  distribution  is  taken  to  be  the 
time  required  for  discharge  to  take  place  and  is  about  1-2  orders 
greater  then  the  time  required  for  the  avalanche  to  increase  to  its 
critical  si/*  T/sub  evo/ .  When  the  emission  current  fri«  the  cathode 
is  increased,  the  format' or  t > me  d«v'«ei»i  *c  about  T/sub  ava/ 
becouso  of  the  ultraviolet  l  •  g*-t  o4  tSn  sp«ru  »nr  scratches  on  t*g 

v>r  1  a '■  e  of  the  entnode  It  <s  sho>  *  t1  M  even  for  fc-or  7-told 

o  vu- vO  I  t  nyos  the  proD«'.ii  |  ity  tl  a*  n0  e’.ectre*'  w  11  annee*  after 
b'enkiJown  s  less  than  unity.  It  is  also  shown  that  f  I  u-.too  *  *  ons  in 
the  number  of  secondary  electrons  nrove  to  have  a  c  ons  >  dor  alt  |  e  effect 
O'*  the  *(irv»tii)fi  Uf  discharge  *0  Rftty 
Primary  Kov.'O'CiS  Breakdour>  Delay  Very  Hiy>  fields,  fast  R  so  l  me. 

Critical  a  v«j  la-  c he  Sire.  (  at*’.w*«-  Is,  ss-  os.  A-  r  '  -t- 
Cf'PvRIGHT  :  1968  AME  p  I  C  AN  INSTITUTE  C*  PHYSICS  .  P  C  ’  R  l  N  T  E  3  WITH 

?f RMISSICN 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet ic) 

INURAC’ICN  OF  CAPACITOR-BAMK-PROD’JCED  MEGAGAU58  MAGNETIC  FIELD  WITH 
VIA*.  L  SlNG'.F-iURN  CCU 

J.W.  Shearer 

L«v:r»rc9  Livermore  lab.  Livermore.  CA  94550 

Journal  Of  Applied  Physics.  Vol  40.  Ho  11.  PB  4490-4497  (10/1969) 

E «ptr i vents  on  the  production  of  high  magnetic  fields  in 
single-turn  coils  by  means  of  high-vcltage  capacitor  banks  are 

desenbed.  Fields  as  high  as  3.5  megagauss  have  been  produced 

Numerical  analysis  c4  the  ’  nterac*.  •  on  of  th*s  f*eld  w  th  t‘>e  metal 
wall  Shsws  that  magnotic  d*44».si'j'i  a  <d  wall  corn'ornon  are  the 
principal  interaction  phe-ome-,,.  in  Mdditmn,  e<r»'  anc) 

t  igjr  *•.  i  ce  1  evidence  are  presented  for  the  em-sinn  rf  a  vapn-  clrud 

by  the  wall  into  4Ue  magnet  i  :  f  eld  vslumo  F  m«l  I  y  .  a  s  •  mp  i « 

eppronimate  me*,hod  for  cal-ulnf  -g  the  early  t-e  ►%,  story  of  the 
magnetic  4ield  and  cn’l  motion  is  shown  ro  qivo  reasonable  agivr-»w* 
wth  e*p*r  » mo"  t  .  16  Refs 

Pr-nary  Kevviords:  3  5  Mf,  field,  field-co«l  Interaction,  field 
Diffusion,  Wall  Compression.  Va-.»cr  Cloud 

C0PYRIGHT  1969  AMERICAN  INSTITUTE  OF  Dh>MC4.  R !  c'  P  I N '  t  D  WITH 

fltMlVal'I** 
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l BREA4 DOWN  SU'D!!*) 

( l  • put  ring) 

l  A5EP  -  INDUCED  LIGHTNING  CONCEPT  EXPERIMENT 

JR.  L' peer  t 

AtfCL.  Ur  1 ght'Pettor son  A  F  p .  OH 

AT  1  L".  Riro'L  Ns  ATFC. -T»- 78- 191  (12/  1978  ) 

h„  ■  lab'  I  >  tv:  A  P  A065A97 

N  *  »  G 

A  p-ng-am  wos  conducted  to  ga'n  e*oer>enc9  and  document  progress 
towards  dev  c  1  cor  e-i »  of  o  concent  for  a  Laser  -  Induced  Lightning 
-  *oer  •  me- *.  Ulif',  purpose,  c4  *ne  progrt*  was  to  develop  •  method 
4,r  t»-gg«r,sg  natu'.il  ligh*n‘ng  d'scia'ues  uS'ng  pui  sed  Itipri  ana 
•o'  ’  4v  •  •■eor  et  i  ca  i  or  *d- c  4  '  ons  .  Tn^  teen-  .  n^e  Shows  great  nro-  sa  -n 
s-ortenir..  the  acdu  s'tion  period  for  oc**.imi9  necessary  lig-t^  ng 
parameter  data  needen  4nr  m.-.r#  realistic  lightning  S-m^lat  on  'ssts 
n-d  merp  rfe4  r.  i  t  '  v  e  .  igutmng  analyses  To  acniev#  t  •'  * 

•  r.rerr fed  s‘'j<»ctive  within  the  rest  r  i  c  t  ■  or*  cf  aval  lab'  1  .  ty.  an 
exoc-r  i  ir9n>  /  t  me*bnc<  wo  s  de  s  •  3'-  e  n  ,  a  tes*  localu  selv'-trd.  test 
cri  .wito'f  w*'o  defined,  fast  Mit'lUl  designed  me  test 
»i--.*  *  i«*i'tiil  uni  si'ler*e<i  n  dw-.fi  mert  Aithougn  the  **rinr»ii 

c  !  '  mat  >r  cii'rt'  i  'iris  d'<1  not  develop  dur  i  ng  t  h«»  lii'v'  *  at*  » ,•  1  Pv '  -  od . 

a  I  1  nil..  ■  sun  (i*  1  *u»  fif  i-jf  am  uvd  sm  (  essf  u  M  v  r  •  •  «S|  in1.  1  an  1 

w  •  ;  1  '.n  1  ■  *  ,%•  u  4  ii  •  n  •  «•  »."u  r  m0-  t  n  I  |  n.-ile  pv'  •  mu',  t  v  .  i  •  i  r  .  s*. 

jerformn**  '.VI'S*  •  U.  1  e  spare  g.n>  t  ■  ■  g<;er  ■  n  ;  us  •  iuj  lri*v'  hr  •• 

la*p'  hr/.m  r'4ccts  cr  •  ’. gc cnagnet  •  r  ♦  elds.  *~d  ,ase»  pp  o n 

sca.in.-j  ll  ptffs 

f'lVf'V  Keywords-  Lightning  Triggering;  l-ghtn'-g  ’ranser*  Analyses 
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ff-ARTieiE  BEAMS.  ION) 

(Targrt  Tn*er »c » » ons ! 

*.*rE»lA.  PE5R0NGF  TO  500  K F V  PRO’ON  BEAMS  AT  INTENSITIES  BUOW  1 

CW/'.'v  CM 

T.K.  Tucker  *1).  D.  Mosher  (1)  end  ’J  Hinshelwoed  (2) 

(1)  Hava'.  Pesunrch  Lab.  Wash  •  ngton .  OC  20(75 

C')  JA'CUR  Inc.  AJgeendr.a.  V*  22304 

kP".  ht-mr-randem  Rgrc'*.  nc  4041  '  07/  1  979  ). 

Avm  1  obi  1  i  ♦%  AD  At  ’2416 

NMS 

Stross-wove  response  of  several  materials  to  500  keV,  l  kA/«q  cm 
pro*on  Pulses  was  monitored  by  Shari  n  ig'  apny  end  •  n*  gr  *  #r  one*  r  1 1 
met -lot's  Re-.ults  inrf>ca-.ed  the  pre*«i.'te  of  bott>  d  rert  abSB'pt  ■  «n  and 
i  act oU’"fl  e*f«»cts  Incid*''t  beam  newer  deny  it  rs  o'  al  »..t  1 

GW/ so  r"i  a*e  necessary  for  p.as-n  ef*a'ts  tri  dominate  t  i-e 
interact  •  or.  7  kefs 

Primary  Keywords  Pulsed  Ion  Bec*s.  S<r»»s  Uaves.  Inter  f*rci»»t  r  y 
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(PARTICIE  BEAMS.  ELECTRON.  PlHSF  GENERATORS;  5W1TCHES,  CLOSING. 

INSULATION.  MATERIAL;  SY5  7  FMS ) 
f  G*vie»  at  *  on  .  If.-rr,  Gas  Gans.  Electrical:  Liquid) 

GUMMA**''  0*  T WE  MIPMFS  FLASH  X  RA f  PROGRAM 
T.N.  Mor  t  •  n  ,  K.R  Pr*stwicf>  and  0.1  Johnson 
Sa*'d’ a  cobs.  A  1  buoue’  m  e  .  NM  87115 
Sc* he » a  Report  No-  SC-RR  69-4?l  (10/1969). 

A. a. lability  SC-R*-69-42] 

N’  IS 

The  He-mos  program  produced  sgnificant  information  in  the  ereae 
of  Marv  generator  design,  flash  x-ray  tube  development,  dielectric 
brtskdcwn .  and  general  flash  x-ray  machine  design.  As  an  outcome  of 
the  Hermes  program  Hermes  11  was  constructed  and  is  the  largest 
flasi  x-ray  machine  presently  cporating  This  report  summarizes  the 
-esults  of  i nvett i gat  * ons  in  the  areas  mentioned  end  provides  a 
gcseial  knowledge  >n  th#  operation  of  megavolt  flash  i-rey  machines 
v.hirh  should  be  useful  to  the  exner  '  man*  »r  s  using  these  machine*  13 
Pe4». 

Primary  Keywords  18-MV  Merx  Ger.eretor;  Blumle'r;  Rostpulse  Sunress'on 
Bacondi ry  Keywords:  Flash  X-ray  Machines.  Hermes  II 
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(PARTICLE  BEAMS,  £t  FCTRON) 

( Gener at « on  » 

A  IGNC  PULSE.  H1GH-CU°RENT  ELECTRON  GUN  FOR  E-BEAM  SUSTAINED  EXCIMER 
LASERS 

Ul  M.  (lark  end  C.  J  Dunning 

Hughes  Research  labs*  Malibu.  CA  90265 

1 1  »  F  J.  Ruent  Electron  .  Vol.  VI  ) 4 .  N©  J  pp  126-129  (02/1978) 

A  new  kind  o»  electron  gun  is  describeo  which  has  produced  5 
ni c  rose rend  beams  at  130  kev  and  2  A'vi  cm  Scaling  est-na***  are 
r>  -  esyr  1  e  t  *i*>  •  cf'  P'  *'bct  that  th-s  gun  could  oper»ft  #♦  401  keV  and  10 
A/s-i  c -  hear  suitable  for  pumping  exrimer  l«s«r 

fi>*  tiis  ar-pl  i  ca*  t  en  ti.*  gun  iiai  the  advantages  t»»at  th« 
e  '■#»'  -s  ivm  Iv  mo*  oer.er  ye*,  t  c  «nri  the  p.ilsa  widt‘is  longer  ‘ban  that 
ro»*i  i  L'  I  •  u  t'-  other  nresen*.  ly  used  e-guni.  9  Refs 
Prim.y  Keywords  Electron  Oun.  High  Energy,  Secondary  Electrone; 

lhii"M'rj  D'scherge 
'•roifrry  Keywprds  Multiple  W  'as 
C  0e  v**  I  G*fT  •  148  :m  REP17INTLL  WITH  PERMISSION 


I  A  0T 

!f*‘AKr?WN  STUDIES) 

■‘Gas  A  Ida  0a*-t<c!e> 

P»f  I0N12AT  UN  Uf  FillSLD  GAS  LASE»S  BY  RADIOACTIVE  SOURCE 
I  J  en  n 

Lcs  A  ]  National  Labs.  Los  Alamos.  NM  8  7545 

I  *  f  {  J  Ruanti-m  Electronics.  Vol.  Vf  14,  No  2  PP  75-76  (02/1  978  ) 

An  M  r  n,-  -  sour  CP  'f  l-Dr'Cl'l"  24l  H  used  to  prciOAi/l  tr|"SV#r*e 
c  ;  o  *.  r  •  c*  I  -  d’ S',  h* -gw  gn  Imcix.  enhancing  the  useful  P'tSlorf  range 
in  a  variety  of  ga*»s  L'f  rA'tirulflr  *s  the  enhancement  m 

tit'  i'll1  attaching  g«,ses.  Wuc*’  corroborates  speculations  o-  the  role 
o*  neg.it  vp  io^s  r  u-  a  ■  on  «  *  a  t  i  on  II  Refs 
ft  r*.  y  fey-vurd*.  fr-cr  r'um  2'*1.  fiertren  Attaching  hoses.  Negative 
t  on  % 

Kocnnda'v  Keywc-  i-  ;«spr  fr*igm?*ti8" 

-.i.-.e;,-.:  i*’?  'ffE.  **l  PR  ’  *•  4  {  0  Wl f  N  PERMI S5 1  ON 
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( DIAGNOSTICS  AND  INSTRUMENTATION) 

( vol teg*) 

AN  INTERNATIONAL  COMPARISON  OF  HIGH  VOLTAGE  CAPACITOR  CALIBRATIONS 
W  E.  Ande'sen.  R.S.  Davis,  0.  Patersons  And  W.J.M.  Moore 
National  Bureau  o*  S t a"dardl .  UflsOi ngton ,  DC 
F*nal  r*o»,  ( t 1/ 1 978 ) . 

*«,.ablity  PB-2«6  114/2ST 
NT  1 5 

Th»  suitability  of  •  commercially  available, 
compressec-gas- • nsulated.  high  voltage  capacitor  for  precise 
'tea  sur  pitr.  t  o *  ac  voltages  has  been  evc-.nsd  by  national  laboratories 
in  the  U.S  A.  and  Canada.  The  voltage.  temperature,  and  pressure 
duppiCe-cei  end  the  mechanical  stability  of  the  capacitor  were 
determ- npc  It  was  *eund  that,  by  takiriQ  proper  precautions,  the 
dev i c e  is  co-pet;tive  with  other  methods.  As  a  result  of  this 
resoorch,  it  was  a-so  found  that  high  voltage  capacitance 
measurements  at  the  *w3  1  aber tor  ,  es  involved  ere  in  Agreement . 
Pr:*.-.»ry  Caoac»tors  Ca  I  i  brat  *  «g ;  Comparison;  High  Voltage; 

* t andnrds 

Secondary  Keyword*  Arr>-in*e;  NTISC0’,,NBS 

D  itftyt‘91  Restr-ct*  r- -  PLB.  IN  IEEE  (INSTITUTE  OF  ELFCTRICAL  AND 

FIE  CTRCNICS  ENC-I  wErRS  )  TRANSACTIONS  ON  POWER 
A*FARA7U*  AND  Sv5 Tt"S  PAS-9?.  N«. . 

JUL/AUG  7*. 


1ST  A 

.  _*•  r«fNSS*-f»e$ ) 

*  .  ."’.r  .  "Ani 

*  **!**'  i  ‘  •  ,  wjfu  VOLTAGE.  HIGH  C’JRPEN’  NANOSECOND  RflS*  GCNPRATCR 
J  ''a  ;•> 

tab-r  i  1  f:t-cv  c»  Inc.  ‘>ta«4erd,  CT  AfOC- 
‘ '  ■*  I :  ’’  "  h  •  *”odu.atO'  Sym*>o«, ,  u-* .  oo  1-4  (1*4/1978). 

•’ '  *  r.imr  do he*.  tnp  dc-ve  1  c  "rpit  '4  a  high  voltage,  high 
Curran.,  0  r**ffj»#r  rf  small  volume,  lew  weight,  end 

*" '  rt'  -  a  cv  **e  rfctt,e  generator  operates  either  s'ngte  culso  *»r 
15  at  a  outse  w  d»-i  n*  lC'-s.  Pulse  voltage  of  3P  kV,  1200  amp 

n^lse  s  'p'-n;1  by  o  >c  “or  g ,  r-q  a  r.um'o  n  circuit  with  a  tr'gge-od 
n k  oao  A  ring  ng  cnoko  cc-tn-dc  converter  charges  the  Blumlein 
C  rc-t  riPA*>tor;  1"  50  w;  bv  t'Aisfars: ^  **ie  28  volt  input. 
“'•v,rt?c  -'»e  ‘A'tc  I  lesdmg  to  the  tfes-gn  approach.  Problems 
e':"v'tftr.  a**d  b'eadboord  test  results  2  Refs 
**•— ,»»y  <»,».*(!'  Blumje.r  ‘.me  Ron-rated.  Charg  ng  Circuit 
1 1 r  F  1  C  H  ‘  19:*  IEEE.  REPPIN-ED  WITH  PERMISSION 
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( ENERGY  CONVERSION,  ELECTRICAL) 

'Charging  Circuits) 

COMPUTATIONAL  PROCEDURES  FOR  CHARACTERIZATION  OF  HIGH  VOLTAGE  SPARK 
SOURCES 

A.  Scheeline.  R  J.  Kluepoel,  D.M.  Coleman  and  J.P.  Walters 
University  of  Wisconsin,  Madison,  WI 

Applied  Soectroscopy.  Vol ,  52.  No.  2,  pp  225-238  (05/1978). 

Methods  for  simulating  high  voltage  spork  sources  erg  presented. 
Complete  break  patterns  aro  computed  given  the  s ource  parameters, 
simulation  is  accomplished  by  the  calculation  of  capacitor  charging 
currant  and  voltage  as  thay  relate  to  the  output  of  the  high-voltage 
transformer.  A  relative  error  of  between  1  and  5*  is  achieved  when 
the  computet! on*  are  compared  to  the  experimental  results.  15  Refs. 
Primary  Keywords:  Spark  Source;  Charging  Character i ret i on .  Simulation; 

Numerical  Calculation;  Capacitor  Voltage;  Charging 
Waveform 

COPYRIGHT:  1978  SOCIETY  FOR  APPLIED  SPECTRO5C0PY 
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(SWITCHES.  CLOSING) 

'Vacuum  Tubes) 

A  NEW  DE5IGN  FOR  A  HIGH-VOLTAGE  DISCHARGE  TUBE 

l.C.  Van  Atto  (1),  R.J.  Van  De  Groaff  (I)  and  M.A.  Barton  <2) 

(1)  Massaehusett s  Institute  of  Technology.  Cambridge.  MA 

(2)  American  Institute  Of  Physics.  New  York.  NY  10017 

Physical  Review.  Vol.  55,  pp  15S-159  (02/1933 

A  descr-Dtion  is  given  of  tests  with  a  high  voltage  pulse  of 
simple  and  rugged  design.  The  tube  consists  esentielly  of  a  filter 
cylinder  extending  between  the  electrodes  and  evacuated  to  a  pressure 
or  4£~A  mrr  Ng  during  operation.  A  potential  of  300000  volts  could  be 
maintained  on  a  section  of  tube  53  cm  long.  In  spite  of  the  fact  that 
th#  voltage  was  imated  by  discharge  there  was  no  case  of  puncture.  A 
simple  clear-cut  mechanism  for  th*  initiation  of  discharge  in  vacuum 
(independent  of  field  currents)  is  given  togother  with  confirming 
experimental  evidence.  On  the  basis  there  is  proposed  a  method  of 
screening  the  electrodes  to  prevent  breakdown  and  permit  the 
application  of  extremely  high  voltages  to  the  tube.  3  Refs. 

Primary  Keywords:  Vacuum  Tube;  Uniform  Field.  300  kV  Operating 
Voltage;  Breakdown  Mechanism 

COPYRIGHT:  1933  AMERICAN  PHYSICAL  SOCIETY.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

AC  (50  M Z)  AND  DC  ELECTRICAL  BREAKDOWN  OF  VACUUM  GAPS  AND  WITH 
VARIATION  OF  AIR  PRESSURE  IN  THE  « AHGE  IE-9  -  IE-2  TORR  USING  OFHC 
COPPER.  NICKEL.  ALUMINUM,  AND  NIOBl’IM  PARALLEL  PLANAR  ELECTRODES 
R.  Hackam  and  l.  Alteheh 
University  of  Sheffield,  Sheffield,  UK 

Journal  Of  Applied  Physics.  Vol.  56,  No.  2.  PP  627-636  (02/1975). 

Breakdown  potentials  of  vacuum  gaps  are  measured  over  a  wide  range 
of  air  proju't  u»i  ng  both  direct  and  alternating  (50  Hz)  applied 
voltage  and  employing  four  different  electrodo  materials.  The  air 
P'liiu'i  -s  varied  in  the  range  2E-9  -  2.5E-2  Torr  for  DC  end  6E-7  - 
2.5E-?  Torr  for  AC  applied  voltagn.  0FHC  copper,  nickel,  aluminum, 
and  niob’um  are  used  to  fabricate  the  electrodes.  It  is  found  that 
the  Peak  AC  breakdown  voltage  is  usually  h-gher  than  the  DC  voltage 
for  e  fixed  electrode  separation  and  a  fixad  gas  pressure  Under 
certain  conditions  constdarable  improvement  in  the  insulating 
property  of  the  gap  can  ba  obtained  in  semivacuum.  The  improvement  in 
the  breakdown  voltage  of  the  gap  is  considerable  end  can  reach  up  to 
62)4  in  some  ceses.  T r*  higher  b-eekdown  voltage  is  attributed  to  the 
increased  work  function  of  the  metal-gas  adsorbate  system.  62  Refs 
Primary  Keywords:  AC  Breakdown.  DC  Breakdown;  Vacuum  Breakdown;  Gas 

Breakdow;  Several  Electrode  Materials;  Variable  Gas 
Pressu-e;  Breakdown  Voltage  P«.:sur«»Q  u 
COPYRIGHT  1975  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

CATHODE-  AND  ANODE- INDUCED  ELECTRICAL  BREAKDOWN  IN  VACUUM 

T.  Utsumi 

Cornell  University,  Ithica,  NY  15850 

Journal  Of  Apolied  Physics.  Vol.  38.  No.  7,  pp  2989-2997  (06/1967). 

The  problems  considered  are  whether  the  breakdown  that  Occurs 
between  two  parol lel-plan*  electrodes  in  a  vacuum  is  an  anode- i nducad 
or  cathode- i nduced  breakdown  and  what  conditions  determine  which  type 
of  breaxdown  is  dominant.  The  critical  anode  power  density  for  an 
anode- t nduced  breakdown  and  the  critical  cathode  currant  density  for 
a  cathode- i nduced  breakdown  were  measured  and  the  exper i mente I 
results  were  compared  with  predictions  from  theory  of  heat 
conduction.  An  analysis  of  those  experimental  results  led  to  a 
criterion  for  determining  the  type  of  breakdown  that  predominates  os 
a  <unct  i  cn  of  separation  between  electrodes  and  of  the  thermal  and 
elgctr’cal  conductivities  of  the  materiel  of  the  electrodes.  It  was 
shown  that  there  were  four  distinct  regions  of  sepa-at^on-  two 
onode- •  nduced  reg-ons,  one  cathode- •  nciuced  region,  and  one  transition 
region  of  both  types.  8  Refs. 

Pr’rvy  Keywords;  Para]  lei -pi  .me  Electrodes;  Anode  Initiated 

Breakdown.  Cath.icfp  Initiated  B'eclidour  ;  Transition 
Region;  Critical  Power  Density 

COPYRIGHT  1967  AMERICAN  INS’I^U’E  Of  PHYSIC*.  REPRINTED  WITH 
PERMISSION 
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{  -•ITCHES.  CLOSING:  SWITCHES,  OPENING) 

1  s  r-a.-is.  Mn«.  n- ■  <-»  j  s  ;  Gas  Gors.  Materials) 

tlLCTR-JDE  ERDSIO*’  BY  SPAPK  DISCHARGES 

F  .  L  .  Jones 

Jmvpri'  »y  Collcne  ->f  Swansea.  Singleton  Park,  Swansea.  Woles 

*  ss  journal  C*  Ano’ied  Physics.  Vol.l  No.  3  dp.  60-65  (03/1950). 

C'f'usioi  and  spacp  charge  effects  ore  two  imnoriant  factors  in 
detcrir’n>ng  the  size  of  eier.*rode  hot  spots.  The  author  presents  an 
e'ti-cte  o*  the  area  of  cathode  hot  spots  based  on  the  phenomena  and 
ored-.ct  that  current  densities  of  approximately  1E6  A/sa.  cm.  are 
noss'tile  in  short  gaps.  Electrode  erosion  is  then  estimated  using  the 
?i(i' gy  balance  of  these  hot  spots  with  on  eau' librium  temperature 
•Qua!  to  the  bo’ling  po;nt  of  the  electrode  material.  An  equation  is 
set  up  to  relate  the  volume  evaporated  per  sperk  to  the  electrode 
mater  oi  while  neglecting  chemical  effects.  IS  Refs. 

Primary  Keywords:  Electrode  Erosion;  Very  High  Current  Densities; 

Lateral  Spread;  Diffusion;  Spare  Charge  Effects 

Secondary  Keywords:  Diffusion  Equation 

COPYRIGHT:  1950  THE  INSTITUTE  OF  PHYSICS 


(SWITCHES.  CLOSING) 

(Gas  Gaps,  Materials) 

ELECTRODE  EROSION  IN  PULSED  HIGH-CURRENT  DISCHARGES 

G.S.  Belkin  and’V.Y.  Kiselev 

Order  Of  Lcnm  Power  Institute.  Moscow 

Soviet  Physi cs- Techni ca 1  Physics.  Vol.  U,  No.  2  pp.  280-283  (08/1966). 

Experimental  and  theoretical  results  aro  presented  relating 
electrode  erosion  to  total  energy  passed  through  the  gap.  Tha  author* 
obtain  a  formula  for  the  ameunt  of  material  melted  at  the  electrode 
by  assuming  a  plane  heat  source  at  the  electrode  surface  and 
calculating  T( x ,  t ) ,  an  emrerically  obtained  constant  is  then  used  to 
the  amount  of  material  eroded  to  that  melted.  Comparison  with 
experiment  shows  agreement  to  bo  good  above  a  threshold  Current 
defined  by  the  authors.  5  Refs. 

Primary  Keywords:  Electrode  Erosion;  Molten  Metal;  Threshold  Current; 

High  Current 

Secondary  Keywords:  Capacitor  Bank  Discharge 

COPYRIGHT:  1966  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

(Ge*  Gaps,  Materials;  Gas  Gaps.  Materials) 

ELECTRODE  VAPOUR  JETS  IN  SPARK  DISCHARGES 
C.M.  Cundall  end  J  D  Craggs 
university  of  Liverpool.  Liverpool.  UK 
Spect r ochimi ca  Acta.  Vol.  7  pp .  159-165  (12/1955). 

The  character i st i cs  of  electrode  vepor  jets  are  reported. 
Velocities  of  propagation,  luminosity,  and  total  material  removed 
from  the  electrode  are  measured  using  e  framing  ic>mero,  spectrometer , 
and  m i crobc lance .  The  enode  and  cathode  jets  were  analyzed  for 
several  voltages.  currents,  and  electroda  materials.  15  Refs. 

Primary  Keywords  Electrode  Erosion;  Luminosity;  Metal  Vapor  Jets; 

Geometrical  Considerations 

Secondary  Keywords:  Framing  Photography;  Spectroscopy 
CCi  WIGHT:  1954  PERGAMON  PRESS  (.TD. 
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(BREAKDOWN  STUDIES) 

(Gas.  f lectr ital ) 

EYCI’ATION  OF  THE  SPECTRUM  IN  A  SPARK  DISCHARGE 
S  Mandelstam 

P  N  Lebedev  Physics  Institute,  The  Academy  of  Sciences  of  th#  USSR  « 
Moscow 

Sprctroch.mica  Acta.  Vol.  15  pp .  255-271  (01/1959). 

This  pnner  rerorts  a  hyd*- odynarr  i  c  theory  of  the  excitation  of 
spectra  in  o  spa-k  channel.  The  charnel  is  produced  in  air  and  is 
completely  ionized,  connoting  mainly  of  doubly  ionized  nitrogen.  Gas 
density  is  approx imately  3.8  torr.  ion  and  electron  temperatures  are 
appr  uv  i  mate  1  y  equal  at  6  0.000-50.000  degree*,  centigrade.  27  Refs. 
Primary  Keywords*  Excitation  Spectrum;  Shork  Wave.  Di Schar g*- Arc 
Transition  Region 
Secondary  Keywords-  Spect roscory 
COPYRIGHT.  1959  PERGAMON  PRESS 
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(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(S urfera  rla3^over;  Solid) 

NEW  DATA  ON  THE  CREEP  DISCHARGE  AT  THE  SURFACE  OF  A  DIELECTRIC 
J  S.  Brzosko.  A.  Konarzewskt .  A.  Uojewodzka.  E  Zukowski  and  J. 

Grudz i nsk i 

B i a  1 ystok  Div.  Warsaw  University.  Bialystok,  Poland 
J  Phys.  D,  Vol.  8,  No  14  pp  L175-L178  (07/1975). 

Diolelctric  samples  immersed  m  en  intense  electric  field  exhibit 
a  creep  discharge  in  the  gas  near  the  dielectric  surface.  The  authors 
present  measurement s  of  the  energy  spectra  of  varying  fields  with 
Paak  values  on  the  order  of  1.0E3  V/mm  and  a  frequency  of  SO  Hz. 
Organic  glass  and  seignatte  salt  war*  used  as  samples.  High  energy 
discharges  were  found  fo  occur.  10  R*fs. 

Primary  Keywords;  Creen  Discharge,  High  Energy  Discharge;  Lichtenberg 
Figure.  Organic  Glass;  Seignette  Salt 
COPYRIGHT;  1975  TKf  INSTITUTE  OF  PHYSICS 
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( BREAKDOWN  STUDIES) 

(Solid.  Elcet^ical) 

ON  TH£  THEORY  OF 


ELECTRON  MULTIPLICATION  IN  CRYSTALS 


Seitz  F. 

Carnegie  Mellon  University.  Pittsburgh  PA  15215 
Physical  R ev:«w,  Vol .  -6,  No  9  pp  1376-1593  (11/1969). 

The  authors  invost  gate  electron  mul  t  •  ol  t  ca  t i on  in  strong 
elcctro-stat ; e  fields  b j  import  investigation.  Statistical  velocity 
fluctuations  and  *  eu-el  ectr  on  interactions  with  non-pola'*  lattice 
vibrations  are  see^  to  be  important  »n  electron  mul t i pi • cat i on».  The 
MOfi'ooU'  interaction  «npi«r  to  make  differences  between  von  Hippel 
orb  srqhl:ch  breakdown  criteria  less  important  than  thought 
previously.  Z7  Refs. 

Primary  Keywords:  Electron  Mult  * d! i cot « on ;  Non-oolor  Coupling; 

Statistical  Velocity  Fluctuations:  Import  Ionization 
Secondary  Keywords:  uaue  Scattering;  Poia*’  Crystals;  Non-Polor  Crystals 
COPYRIGHT:  1949  AMERICAN  °HY$I  CAL  SOCIETV 
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(PULSE  GENERATORS;  PULSE  GENERATORS;  POWER  CONDITIONING) 

(Marx;  LC.  Pulse  Forming  Networks) 

THE  POWER  BEHIND  THE  PULSE 

M.T.  Olson 

Maxwell  Labs  Inc.  San  Diego.  CA  92125 

Optical  Spectra.  Vol.  10.  No.  1?  pp.  42-46  (12/1976). 

This  pact'  is  e  tutorial  on  the  design  ond  operation  of  Marx 
gene-ot o- s .  L-C  generators,  and  Pulse  forming  networks  (PFN)  for 
pumping  pulsed  gas  lasers.  Many  basic  design  parameters  important  to 
all  auapl > cat > ens  are  discussed,  along  with  particular  problem  areas. 
1  he  author  stresses  that  the  application  engineer  should  interface 
closely  with  the  designer  to  avoid  potential  problems  with  these 
systems.  C  Refs. 

Primary  keywords:  Ma-x  Generator;  Blumlein;  L-C  Generator;  Pulse 
Forming  Network;  Des.gn  Const  derat i ons ;  Pulse 
Transformer 

Secondary  Keywords:  Laser  Lcods 

COPYRIGHT  :  J  c?6  0PT!CAL  PUBLISHING  COMPANY 


1562 

(PARTICLE  BEAMS.  ION) 

'Pov : ’ 

OVERVIEW  Cc  HEAVY  ION  FUSION  PRCGPAM  IN  U.S.A. 

D .  •'eofo 

i  .v«-f':,i  Berkeley  Lab.  Berkeley  CA 

.V  s»?srt  L BL - 7 5 ’  9  (C2/1978). 

A.ailADil  tv 

H  r  I  S 

This  •■ecert  orov  des  an  overview  of  tKe  Heavy  Ion  Fusion  Program 
■n  the  U  S.  The  ou'.no-  hog:  ns  w^t*-  a  she't  summary  of  funding  'or 
Heovy  Inn  Fusion  and  proceec*.  to  discuss  br  e'ly  the  state-o'-tt  e-art 
«n  heavy  ion  orii-nrj.  Advantages  are  b’SCussed  'or  fusion 
»DPlie.i*:0"5.  A  au»’.  itat'v*  de*-npti©n  s  g  van  of  ion  accelerator 
tnchnol  eg-/ .  0  Ref*'. 

Fr^rary  Keywords:  Heavy  Ion;  Accele-ato"  Systems  Future  Plans 
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(BREAKDOWN  STUDIES) 

1 - i qhtni -g) 

RECOMMENDED  PRACTICE  FCR  LIGHTNING  SIMULATION  AND  TESTING  TECHNIQUES 
FCR  AIRCRAFT 

J .  Phillpott 

Culham  Lab.  Abingdon.  Oxfordshire,  UK 
UKAEA  Report  No.  CLM  -  R  163  (05/1977). 

A^ai labi 1  - ty ;  CLM-R163 

Cu 1  ham  laboratory.  Abingdon  Oxfordshire.  H.M.  Stationery 
Office 

This  paper  is  designed  as  a  guide  to  simulating  lightning  effects 
on  aircraft  The  probable  character i st i es  of  lightning  are  presented, 
along  with  parameter  ranges  for  duration  of  stroke,  and  total  energy. 
Waveforms  are  given  far  simulating  the  affact S  of  lightning  stroke  on 
aircraft  components  and  systems  with  the  most  devastating  waveforms 
indicated  9  Refs. 

Pr i mo r y  Keywords:  lightning  Simulation;  Current  Ranges.  Durotion; 

Simulation  Waveforms 
Secondary  Keywords-  Aircraft  Carnage 
CDPiRlGHT:  19  7  7  UK  ATOMIC  ENF.RGT  AUTHORITY 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current) 

SHUNTS  AND  INDUCTORS  FOR  SURGE-CURRENT  MEASUREMENTS 

Park.  J.H. 

Journal  Of  Research  Of  The  National  Bureau  Of  Standards.  Vol.  39.  pp 
191-212  (09/1947). 

The  special  requirements  thet  must  be  fulfilled  by  a  shunt 
intended  to  be  used  in  surge-current  measurements  are  explained.  A 
tubular  shunt  with  coaxial  potential  leats  that  meets  those 
requirements  is  described,  rnd  factors  affecting  its  design  ere 
discussed.  A  theoretical  derivation  o'  the  'skin  effect*  m  this  type 
of  shunt  at  high  frequencies  ts  given  in  one  of  the  appendices  Th* 
advantages  of  using  a  mutual  inductor  for  obtaining  oscillograms  of 
the  rate  of  change  of  current  during  a  surge  are  outlined,  end 
several  types  of  mutual  inductors  developed  especially  for  this 
purpose  are  described.  Theoretical  derivations,  given  in  the 
appendices,  indicate  that  the  concerts  c- tube  mutual  inductors 
described  in  this  paper  can  be  used  to  measure  the  hi gh - f reiiencv 
components  cf  A  current  surge  on  to  70  mega- ve 1 es  wi tn  less  than  TO 
percent  e-ror.  Several  shunts  and  mutual  inductors  of  the  designs 
described  in  this  pacer  were  constructed  for  use  *n  the  high  voltage 
laboratory  at  the  National  Bureau  o'  Standards.  Therr  complete 
description  and  oscillograms  showing  results  obtained  with  them  are 
included.  7  Refs. 

Primary  Keywords:  Pulse  Current :  Shunt,  Current  T r ens f or mar ;  low 

Inductance,  Coaxt.il  Shunt;  Mechanical  Force.  bi/Dr 
Measurement 
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(BREAKDOWN  STUDIES) 

( L  » ghtn i ng  7 

SIMULATION  OF  LIGHTNING  STRIKES  TO  AIRCRAFT 
T.E-  James  and  J.  Ph‘lloott 
Culham  Lab.  Abi ngdor . ,0xfordshi re.  UK 
UKAtA  Renort  No.  CLM  -  Rill  (05/1971). 

Availability:  CtM-RllI 

Culham  Laboratory.  Abingdon  Berkshire.  H.M.  Stationery 
Office 

The  BUthors  report  on  e  feasibility  study  of  lightning  testing  of 
©ircraft.  A  detailed  description  of  the  probable  character t st i cs  of 
lightning  is  presented,  along  w»tb  probable  effects  on  *irc'fl't  The 
design  of  e  pulse  generator  required  to  successfully  simulate  a 
l’ghtmng  stroke  is  considered  in  some  de’n'l,  with  attention  giver, 
to  the  waveshapo  of  the  initial  cu-rent  pulse,  voltage  gradients, 
swept  strokes,  and  constant  current  intermediate  strikes.  62  Refs 
Primary  Keywordr:  Lightning  Simulation;  lightning  Waveforms;  High 
Voltage  Wave'orm  Generator 

Secondary  Keywords:  Aircraft  Damage;  Test  Regulations 
COFYRIGHT:  1971  UK  ATOMIC  ENERGY  AUTHORITY 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

,vi5Cp1  i  anecus 

DIGITAL  YJHTNC.  UNIT  FOR  IMPULSE  GENERATOR  CONTROL 

R.  Minchm  il)  and  "  Rerneli,(2) 

ID  Sruthern  Electric  Authority  o*  Queensland,  Brisbane,  Queensland. 

A ust-a i  ’a 

IZ'j  Lnivers'ty  o'  Queensland,  St.  Lucia.  Queena'-andt  Acstrail-a 

IEEE  Trtin  s<‘.  c  T  ■  ens  On  Tower  Apparatus  And  Systems.  Vol.  {'AS~9'.  No.  3, 
PP  92; - ?2 9  (  05/1^78  )  . 

This  pope-  describes  the  design  and  construct  i  on  of  «n  -npulse 
generator  control  unit  wh-ch  uses  the  counting  o'  predet  erm  i  red 
nu-is»e»-a  0f  j  5  Mu.-  pUjse«;  to  fix  precise  tine  relays  far  the  cort-o.’ 
o'  a  high  voltage  impulse  gonoroto-  and  its  associated  recording 
eouiprent.  Facilities  for  print  on  wave  firing  control  are  air,? 
provided.  Particular  attention  is  paid  to  proolems  arising  from  the 
hgh  noise  levels  likely  to  occur  jn  tho  high  vortage  laboratory 
environment.  2  Re's. 

Primary  Keywords:  13MHz  Clock;  300  V  Output  Pulse;  TTL  Components; 

10ms  Interval;  High  Noise  Environment 

COPYRIGHT  1978  IEEE,  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS) 

(Blumlein  Lines) 

HIGH  AVERAGE  POWER  PULSER  DESIGN  FOR  COPPER  HALIDE  LASER  SYSTEMS 
J.l.  Pack,  C.5.  liu,  D.W.  Faldman  and  l . A .  Weaver 
Wastinghouse  Research  and  Development  Center.  Pittsburgh  PA 
The  Review  Of  Scientific  Instruments,  Vol.  48.  No.  8,  pp  1047-1049 
(C8/1977) . 

A  circuit  using  two  thyratrons  is  described  which  Provides 
alternating  polarity,  high-currant  pul sas  at  puisa  repetition  rates 
up  to  20  kHz,  suitable  for  operating  copper  halide  lasers.  The 
circuit  is  a  modification  of  a  Blumlein  configuration  m  which  two 
networks  are  charged  in  parallel  ond  discharged  in  series,  providing 
a  voltage  quadrupling  effect  when  used  with  resonant  charging.  By 
triggering  the  thyratrons  seauentially  the  current  is  reversed  on 
alternate  pulse'.,  which  greatly  reduces  axial  cataphoretic  effects 
and  extends  the  laser  tube  operating  lifetime.  The  cirgu,t  can 
deliver  up  to  5  k.U  average  power  at  15  kHz.  16  Refs. 

Rr.jr.sry  Keywords:  Binder  Pulse  Generator;  Blumlein  Line;  Resonant 
Charging ;  Jhyratren,  ftao-ratad 

COPYRIGHT:  1977  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(ENERGY  STORAGE.  CAPACITIVE,  ENERGY  STORAGE.  CAPACITIVE:  PARTICLE 
3fA~J.  ELECTRON) 

(Capacitors,  Systems;  Generation) 

MAGNETICALLY  INSULATED  AND  INDUCTIVELY  CHARGED  CAPACITOR  FOR  THE 
ATTAINMENT  OF  GIGAVOLT  POTENTIALS 

F.  fclinterberg 

Univors'*y  of  Nevada  System.  Reno.  NV  89507 

Nuove  C ' men to ,  V0) .  20B,  ND.  i,  pp  173195  (03/1974). 

The  author  describes  e  coaxial  capacitor  which  could  be  charged  to 
a  g : envoi t .  *>e  device  employs  mognpt > c  insulation,  but  no 
supqi conductor?  are  needed.  It  can  be  charged  inductively  and  when 
di schnrged  produces  an  intense  electron  beam.  Scaling  laws  are 
considered  with  a  view  towards  a  machine  several  meters  .n  size.  The 
des’qn  r'oblemi,  encountered  in  choosing  a  power  supply  are  also 
diseuasnd.  12  Refs. 

Primxr,  'sywordi;  ’oroidal  Capacitor;  Very  High  Voltage;  Very  High 
Energy;  Magnetic  Insulation;  Inductive  Cha-gmg 
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(ENERGY  CONVERSION.  ELECTRICAL;  INSULATION,  MAGNETIC) 

( T  ransf ormer s) 

M.\GMF  T  ICAl  I.  Y  INSULATED  TRANSFORMER  FOR  ATTAINING  UlTRAHIGM  VOLTAGES 

F.  W 1 nterber g 

University  of  Nevada  Systen,  Las  Vegas,  NV  89109 

Th*  Review  Of  Scientific  Instruments.  Vol.  41,  No.  12.  Pp  1756-1763 
(12/1970) . 

A  high  voltage  transformer  in  which  a  high  magnetic  field  inside  a 
hard  vacuum  insulates  against  breakdown  is  proposed.  The  magnetic 
field  is  generated  by  electric  currents  in  high  field 
superconductor 9 .  Voltages  up  to  1E9  V  may  be  attainable  with  such  e 
•ystem.  A  rectifier  using  high  magnetic  fields  can  transform  the  end 
v o J  * r 7*  *r om  AT  to  DC.  Tn*  energy  output  at  the  terminal  of  the 
secondary  coil  can  be  extracted  in  the  form  of  erthor  an  electron  or 
an  ion  beam  through  the  use  of  the  field  emission  process.  Potential 
et*pl  ’  cat  1  ons  include  (1)  high  energy  particle  accelerators  with  baem 
n'.ens’ties  ma-iy  orders  of  magnitude  larger  than  in  conventional 
a  ce’e-ntors  or  meson  factories,  (2)  use  in  controlled  thermonuc leer 
fusion  devices,  and  (3)  continuous  pumping  of  powerful  lasers.  The 
feasibility  of  tha  system  will  depend  upon  depressing  the  breakdown 
pproer di cu 1 ar  to  the  direction  of  the  high  magnetic  field.  5  Rofs. 

Primary  Keywords  High  Voltoge  Transformer;  Magnetic  Insulation;  1E9  V 
Output;  E-beam  Generation;  Ion  Beam  Generation 

copyright  1970  ArmiCAN  institute  of  physics,  reprinted  with 
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(BREAKDOWN  STUDIES) 

(Vacuum.  EJtctrie*]) 

ELECTRICAL  BREAKDOWN  AT  VERY  LOW  GAS  PRESSURES 

J.W.  leech 

Queen  Mary  College.  London.  UK 

British  Journal  Of  Applied  Physics.  Vol.  6.  pp  107-109  (03/1955). 

Gas  discharge  phenomena  at  tha  pressures  used  in  oarticle 
accelerators  d-ffer,  in  general,  from  those  encountered  in  the  normal 
discharge,  since  they  occur  at  the  pressures  for  which  the  mean  free 
peths  of  the  gas  particles  are  comparable  with  the  dimensions  of  the 
apparatus.  It  is  the  purpose  of  this  note  to  examine,  in  terms  of 
atomic  collision  data,  two  problems  arising  in  connection  with  such 
low  pressure  discharges  The  first  problem  concerns  the  validity  of  a 
proposed  i nterprotat ■ on  of  en  observed  breakdown  anomaly,  the  second 
is  to  estimate  at  what  pressure  breakdown  would  occur  if  it  were  due 
solely  to  ion-zing  collisions  in  the  body  of  the  gas.  6  Refs. 

Primary  Keywords:  Low  Pressure;  Long  Mean  Free  Path;  Electron 
Scattering;  Paschan  Curve  Departure 
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(PARTICLE  BEAMS.  ELECTRON) 

( Gen#rat i on ) 

PULSE  ELECTRON  ACCELERATOR  TO  EXCITE  LARGE  GAS  VOLUMES 
B.M.  Koval'chuk,  V.A.  Lavrinovich.  V.I.  Manylov,  G-A.  Mesyats  and  A.M. 
Rybal ov 

Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 

Instruments  And  Excer i mental  Techniques.  Vol.  19.  No.  6,  pp  1731-17JJ 
( 12/1976 ) . 

Trans.  F*"om:  Pripory  i  Tekhnika  Eksperimenta  6.  125-127 
(November-December  1976) 

The  description  and  cnaracteni at i c»  of  an  electron  accelerator  to 
oroduce  are’ oni zati on  in  the  active  volume  of  a  CU/Sub  ?/  laser  are 
presented.  The  ex-t  window  of  the  accela-ator  is  30  n  3D0  cm,  the 
density  cf  the  der- vsd  electron  beam  ts  2  A/sq  cm.  for  a  2E-6~sec 
oulse  cu-at-on  ar.d  305-keV  electron  energy .  3  Refs 

Pr  mary  K eywo-ds :  E-beam  Generation;  field  Fmiss'on  Diode;  Low  Current 
Density;  Large  Area  Emttte-i  Pul*e  Generator 
COPYRIGHT ;  1 P76  PLEN-P!  PRESS.  REPRINTED  WITH  PERMISSION 
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IMPULSE  GENERATOR  SPECTRUM  AMPLITUDE  MEASUREMENT  TECHNIQUES 
J.H.  Andrews 

National  Bureau  of  Standards,  Washington,  DC 
F i nal  rept.  (01/1976). 

Availability:  PB-264  328/6ST 
NT  J  S 

Various  techniques  that  have  been  used  to  calibrate  impulse 
generators  and  to  measure  spectrum  amplitude  are  surveyed.  A  summary 
Of  experiments  comparing  the  various  techniques  is  included.  The  MBS 
measurement  service  for  calibrating  impulse  generators  is  described. 
Primary  Keywords:  Pulse  Generators;  Spectrum  Analyzer*;  Calibrating; 

Radiometers;  Oscilloscopes;  Electromagnetic 
Interference;  Fourier  Trans* ormat i on ;  Measurement 
Secondary  Keywords:  Reprints;  Spectrum  Amplitude;  Fast  Four.gr 
Transform;  NTISCOMNBS 

Distribution  Restriction:  PUB.  IN  IEEE  TRANS.  INSTRUM.  MEAS.  IM-25,  N4 
P380-389  DEC  7*. 


(PULSE  GENERATORS) 

(Blumlein  Lines) 

HlGM-VOl T AGE  PULSE  GENERATOR  FOR  THE  TWO-METER  STREAMER  CHAMBER  OF  THE 

J1NR 

N.S.  Glagoleva,  V.D.  Volodin,  Yu.  lukstin'sh,  M.I.  Kozlov.  Yu. A. 

Kerzhevin,  P.$.  Kuznetsov,  A.T.  Metyushin,  V.T.  Matyushin.  V.S.  Pek, 
N.S.  Rudenko,  V.I.  Smetanin,  V.I.  Tsvetkov,  A. A.  Shatanov.  E.A. 
Shevchenko  and  A.F.  Yudin 

Joint  Institute  Of  Nuclear  Research.  Dubna,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  18.  No.  5.  PP  1939-1940 
(10/1975). 

Trans.  From:  Pribory  i  Tekhnika  Ekftpari manta  5,  99-100 
( Septeirber-Oetober  1975) 

A  Blumlein  generator  with  a  pulse  length  which  is  controllable  by 
changing  the  middle  cylinder  of  the  shaping  line  is  described.  The 
matching  load  of  the  generator  is  35  ohm;  the  amplitude  instability 
of  the  output  pulse  is  <~  1-1. 5*.  The  g enprator  is  tested  jointly 
with  m  working  streamer  chamber  which  has  two  gaps  of  30  cm  each  for 
an  output  pulse  length  of  30.0  end  15. S  nsec.  Experimental  results 
Obtained  during  the  course  of  development  and  testing  were  presented. 

5  Refs. 

Primary  Keywords:  Pulse  Generators;  Blumlein  Line;  Variable  Pulse 
Duration;  35  Ohm  Impedance;  Performance  Test 
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PRESENT  CAPABILITIES  OF  THE  MBS  AUTOMATIC  PULSE  MEASUREMENT  SYSTEM 
Ml,  Cans 

National  Bureau  of  Standards,  Washington.  DC 
Final  rapt .  (01/1976). 

Availability:  PB-264  3S1/Q5T 

NT1S 

In  1972,  NB5  bapan  development  of  an  Automatic  Pulse  Measurement 
System  ( APMS >  consisting  essentially  of  a  m i n i computer -control  1  ad 
wlde-band  sampling  oscilloscope.  The  objective  of  the  work  was  to 
produce  a  Fast  general  purpose  Pulse  waveform  acquisition  and 
processing  instrument  with  spectral  capability  in  the  freouency  range 
dc-18  GHz.  The  purpose  of  this  paper  ij  to  rgoori  the  highlights  of 
work  done  on  the  APMS  from  early  1975  to  present.  The  measurement 
applications  of  the  APMS  now  cons’ st  o*  both  publicly  offered 
eeltbretion  Services  and  in-house  expe- i/renta  1  measuremen  t  s .  In  the 
first  category,  calibration  services  irg  available  for  the  following 
physical  parameters;  (e)  Impulse  generator  spectrum  amplitude;  <b> 
Wide-bond  coaxial  ettenuat i on/gn i n ;  (c)  Pulse  generator  transition 
time.  Still  in  the  experimental  stage  ere  measurements  involving 
reflection  coefficient  and  impedance,  group  delay,  pulse  distortion, 
and  wideband  antenna  characteristics 
Primary  Keywords:  Pulse  Analyzers;  Automation,  Oscilloscopes;  Pulse 
Generator s;  Measurement 

Secondary  Keywords:  Reprints;  Spectrum  Amplitude;  NTISCOMNBS 
Distribution  Restriction:  PliB.  IN  IEEE  TRANS  INSTRUM  MEAS  IM-25,  N4 
P384-J88  DEC  76. 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

ELECTRICAL  BREAKDOWN  BETWEEN  METAL  ELECTRODES  IN  HIGH  VACUUM.  I.  THEORY" 

F.M.  Charbonnier,  C.J.  Bennette  and  L.W.  Swanson 

Field  Emission  Corp,  McMinnville.  OR  97128 

Journal  Of  Applied  Physics.  Vol.  3B .  No.  2,  pp  627-633  (02/1967). 

A  theoretical  description  of  electrical  breakdown  across  narrow 
gaps  in  Sigh  vacuum  is  presented  under  conditions  for  which  surface 
cleanliness,  work  functions,  gap  geometry,  and  cathode  surface 
roughness  are  well  defined.  Two  basic  initiating  mechanisms  are 
considered  (1)  thermal  processes  initiated  at  both  the  anode  and  the 
cathode  by  the  prebreakdown  field-emitted  electron  current,  and  (2) 
mechanical  processes  resulting  from  yield  of  one  of  the  electrode 
surfaces  under  the  action  of  electrostatic  stress  produced  by  the 
electric  field  m  the  gap.  In  the  case  of  thermal  breakdown 
initiation,  there  exists  a  boundary  between  an  anode  and  a 
cathode- i n i t i at#d  arc  which  can  be  expressed  in  terms  of  the  factor 
g-r.mma  by  wh-ch  the  gross  field  in  the  gap  is  enhanced  at  the  tip  of 
microscopic  cathode  protrusions.  Solution  of  the  heat  conduction 
equation  is  given  for  the  general  case  of  DC  or  pulse  gap  voltages. 
This  leads  to  a  distinction  between  three  ranges  of  Pulse  duration, 
and  for  each  region,  a  simple  analyt  cal  expression  is  giver  for  the 
boundary  value  gamma/sub  0/  which  separates  cathode-  and 
anode- i n i t i ated  breakdown.  Based  o~  the  cens i derat i ons  presented 
he-e  some  practical  limitations  of  several  electrode  materials  are 
gi von .  21  Refs. 

Prm»r^  Keywords:  Narrow  Gap;  Several  Electrode  Materials:  Several 
Geometries;  Va-'O^le  Surface  Rougnn«.ss:  Field 
Em.ssion;  Ther-ai  Processes.  Electrostatic  Stress; 
Electrode  Dc'cm*.  or;  Thpory 
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(INSULATION.  MAGNETIC) 

(  ) 

MAGNETIC  INSULATION  AMD  MICROWAVE  GENERATION 
E.  Ott  and  R.V.  Lovelace 
Cornell  University,  Ithaca,  NY 

Applied  Physics  letters,  Vol.  27,  No.  7,  pp  378-380  (10/1975). 

A  relativistic  sol  f-consi  start  equlibnum  is  found  for  the 
magnetic  insulation  of  a  diode  for  conditions  where  the  voltage  rise 
time  is  long  compared  to  the  cyclotron  period.  Instability  of  the 
magnetic  insulation  equlibrtum  r-ay  allow  high-power  pulsed  microwave 
generation  in  magnet ronl i km  configurations.  1C  Refs. 

Primary  (keywords-  High  Voltage  Diode;  Magnetic  Insulation 

Instabilities;  Pulsed  Microwave  Generation; 
Magnetron- l i ke  Conf i gurat i ons 
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(PARTICLE  BEAMS,  ION) 
( Generat i on ) 


PROGRESS  IN  INTEN5E  PULSED  ION  SOURCES 

S.  Humphries  Jr. 

Cornell  University.  Ithice*  NY  14850 

Journal  Of  Vacuum  Science  And  Technology.  Vol.  12,  No.  6,  pp  1204-1207 

( 12/1975 ) . 

The  authors  consider  the  reflex  triode  IS  a  source  of  ion  beams. 
The  possibility  of  magnetic  insulation,  foil  anodes,  end  virtuel 
cathodes  are  discussed,  along  with  the  effect  on  production 
efficiency.  Several  experiments  performed  at  Cornell  on  ion  beam 
Production  ei-e  reported.  23  Refs. 

Primary  keywords.-  Reflex  Triode,  Foil  Anode;  Virtual  Cathode;  Magnetic 
Insulation.  High  Efficiency 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

ELECTRICAL  BREAKDOWN  BETWEEN  METAl  ElECTRODES  IN  HIGH  VACUUM.  I; 

EXPERIMENTAL 

C.J.  Bennette,  L.W.  Swanson  and  F.M.  Charbonnix- 

Fiald  Emission  Corp,  McMinnville.  OR  97128 

Journo!  01  Applied  Physics,  Vol.  38,  No.  2,  pp  634-640  (02/1967). 

Experiments  were  performed  in  order  to  test  the  validity  of  the 
theory  outlined  in  1.  Significant  theoretical  parameters  varied 
qxpor imental ly  included  electrode  material,  electrode  geometry,  end 
applied  voltage  pulse  length.  Electrode  materials  chosen  included  U, 
M0.  Cu.  and  Al.  Cap  spacings  varied  from  a  fow  tenths  to  a  few 
‘i-ousendths  of  a  centimeter  at  gap  voltages  up  to  30  kV  applied 
either  continuously  or  in  single  pulses  of  1  to  100  microsecond 
duration  For  «H  electrode  materials  except  Al,  thermal  processes 
are  the  primary  initiation  mechanism,  and  experimental  observations 
agree  with  the  theoretical  predictions  of  I-  With  electrode  materials 
of  low  tensile  strength  such  as  Al.  the  primary  cause  of  electrical 
breakdown  is  due  to  the  electrostatic  stress  produced  by  the  high 
electric  field.  4  Refs. 

Primary  Keywords;  Several  Electrodo  Materials;  Several  Electrode 

Geometries;  Impulse  Voltage;  Variable  Pulse  length 
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(SWITCHES,  OPENING) 

(Electrostatic  Confinement) 

A  SIMP! E  HIGH-VOLTAGE  OPENING  SWITCH  USING  SPOILED  ELECTROSTATIC 
CONFINEMENT 

I.  Alexeff  and  F.  Dyer 

University  of  Tennessee,  Knoxville,  TN  37916 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8.  No.  3,  pp  163  (09/1980). 
Me  have  initiated  and  sustained  e  Plasma  discharge  at  pressures 
well  below  the  Paschen  minimum  by  trapping  electrons  in  Orbits  around 
a  positively  charged  wire.  Spoiling  the  trepinp  process  terminates 
the  discharge  and  opens  the  circuit  in  spite  of  high  voltage  applied. 

5  Rofs. 

Primary  Keywords:  Opening  Switch;  Below  Paschen  Minimum;  Charged  Wire; 

Electron  Confinement  Ground  Wire:  Discharged  Wire; 
Electron  Diffusion 
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(PULSE  GENERATORS) 

<  Systems) 

TWO  TANDEM  PULSE  GENERATORS  PROVIDE  WAVEFORM  FLEXIBILITY 
S .  Jacobson 

Cotoer  Electronics  Inc,  Stamford.  CT  06902 
Electronics.  Vol.  49,  No  11.  pp  118*119  (05/1976). 

The  author  proposes  methods  for  producing  complicated  waveforms 
using  two  pulse  generators  connected  m  se->es.  parallel  or  tandem. 
Problems  and  poss • b i 1  * t < #s  for  each  set  qn  are  diacussod.  0  Refs 
Pn-marv  Keywords  Bipolar  Poise:  Simple  Arrangement.  Tandem 

Conner  f  •  c  i  Se-  «s  '  on  - .-  r.  *  j-  .  el  Connect  •  on 
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C BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

ELECTRICAL  BREAKDOWN  UNDER  VACUUM  CAUSED  BY  EVAPORATION  AT  THE  ANODE 

IN.  SlivKov 

Soviet  Physi cs-Tachni cal  Physics,  Vol.  13.  No.  8.  pp  1131-1132 
(92/1969) 

Trans.  From  Zhurnel  Tekhn i chesko i  Fiz»ki  38.  1385-1387  (August  1968) 
Vacuum  insulation  works  with  strong  electric  fields  E.  so  such 
discharges  have  vary  high  f/n.  whara  n  is  vaoor  density  Under  these 
conditions,  the  electron  energy  is  deteririned  mainly  by  the  Potential 
difference  through  which  the  electron  has  passed,  not  by  E/n.  The 
number  of  ionising  collisions  increases  with  n,  and  the  electron 
energy  soon  reaches  a  value  such  that  the  ionization  cro ss- sect i on 
Sigma/ sub  n/  foils  as  the  energy  increases  further.  The  gas  discharge 
is  therefore  most  likely  to  a'-se  in  a  conpar  at  i  vel  y  small  volume 
a  rectly  at  the  anode,  where  n  is  large  In  this  paper,  this  process 
is  compared  with  ether  secondary  processes  previously  considered  by 
other  workers.  3  Refs. 

Primary  Keywords:  Paral lel-plane  Electrodes;  High  £/n;  High  Electron 
Energy:  Small  Discharge  Volume;  Theory 
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CN$UIATI0N,  VACUUM) 

C) 

PREVENTION  OF  ELECTRICAL  BREAKDOWN  IN  SPACECRAFT 
F.W.  Paul  and  D.R.  Bur rowbr i dge 
Goddard  Spree  Flight  Center,  Greenbelt,  MD 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  EI-6,  No.  3.  pp 
116-123  (09/1971). 

The  methods  for  preventing  electrical  breakdown  problems  in  space 
flight  are  discussed  The  techniques  that  nave  been  evolved  by 
several  successful  users  of  high-voltage  systems  in  space  are  given 
m  consi de-oble  date'!.  The  fundamental  elements  are  the  avoidance  of 
hign  electric  fields  a^d  the  avodancB  of  crttcal  gas  pressures. 
Selection  of  materials,  scrupulous  cleanness,  good  mechanical  design, 
solid  petting  or  complete  venting,  end  frequent  testing  are  the  major 
steps  to  success.  1  Refs. 

Pr-nary  Keywords-'  Vacuum  Insulation;  Claanliness;  Mechanical  Design; 

Geometrical  Consi derat i ons .  Varying  Gas  Pressure 
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(BREAKDOWN  STUDIES) 

(Vacuu-.  Electrical) 

MECHANISM  OF  DC  ELECTRICAL  BREAKDOWN  BETWEEN  EXTENDED  ELECTRODES  IN 
VACUUM 

D  K.  Davies  and  M.a  Biondi 

West i nphouse  Research  end  Development  Center,  Pittsburgh  PA 
Journal  Of  Applied  Physics,  Vol.  92,  N0.  8.  pp  3089-3107  (07/1971). 

A  descr-otion  is  given  of  vacuum  breakdown  between  extended  copper 
electrodes  in  DC  electric  fields  in  terms  of  the  relevant 
atomic-collision  processes.  The  theory  is  based  on  a  model  involving 
avalanche  Amplification  of  current  in  electrode  vapor  generated  by 
the  evaporation  of  an  anode  macr opart i c 1 e  during  its  transit  to  the 
cathode.  Calcultions  are  presented  of  the  dynamics,  heating,  and 
evaoorot’en  of  the  iracropart  i  cle  leading  to  the  product  1  on  of  the 
vapor  medium  in  the  ' nter el ectrode  gop.  The  inferred  copper  vapor 
density  distribution  accounts  auar t : tat i vel y  for  the  absorption  of 
risonance  radiation  measured  just  prior  to  current  ampl i f > cat i cn  in 
the  gap.  Calculations  of  electron  avalanche  multiplication  in  the 
vapor  lead  to  predictions  of  b-eakdown  conditions  in  agreement  with 
our  observations,  "he  predicted  size  of  the  anode  macrooar t < cl e  wKeh 
initiates  breakdown  is.  on  the  average,  of  the  order  of  1  micron  jr 
diameter.  55  Re*s. 

Pr-mary  Keywords-  Copper  Electrodes:  Extended  Elcctroccs:  DC 
Breakdown;  A t om ic-coll • sion  Process:  Thec-y 
COPYRIGHT;  1971  AFRICAN  INSTITUTE  CF  PHYSICS.  REPRINTED  WITH 
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(INSULATION,  MAGNETIC) 

(  ) 

ON  THE  CONCEPT  OF  MAGNE’IC  INSULATION 

F.  Winterburg 

University  of  Nevada  System.  Las  Veoas,  NV  89109 
The  Review  0*  Scientific  Instruments.  Vol.  93.  No.  5.  PP  816-815 
(05/197?)  . 

In  0  reply  to  a  recent  Note  by  Hirsch  tRev.  Sc i .  Instrum.  92.  1371 
<1971)],  the  several  conditions  for  tie  feosiability  of  magnetic 
field  insulation  ere  presented.  These  conditions  are  quite  similar  to 
those  to  bo  satisfied  for  the  magnetic  confinement  of  en  elec.ron 
cloud.  5  Refs. 

Primary  Keywords'  Feasibility:  Simple  Geometry:  Dust  Perticles 
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(INSULATION,  MAGNETIC;  ENERGY  STORAGE.  CAPACITIVE) 

(;  Capacitors) 

ATTAINMENT  OF  GIGAVOLT  POTENTIALS  BY  MAGNETIC  INSULATION 
F.  Uinterberg 

Univarsity  of  Nevada  System.  Reno.  NV  89507 
Nature.  Vol.  296.  No.  5931.  pp  299-300  (11/1973). 

The  euthor  presents  e  design  for  a  toroidal  machine  which  can  ba 
Charged  inductively  :ip  to  one  gigavolt.  Magnetic  insulation  keeps  the 
inner  conductor  separated  f» om  the  outer  conductor.  Application  of 
the  machine  to  controlled  fusion  and  collective  ion  acceleration  is 
discussed.  6  Refs. 

Primary  Keywords:  Magnetic  Insulation;  Toroidal  Capacitor;  Vary  High 
Voltage:  E-beom 
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(SWITCHES,  OPENING) 

(Explosive  Fuses) 

COMMENTS  ON  THE  LIQUID-METAL  MODEL  FOR  THE  CALCULATED  ELECTRICAL 
RESISTIVITY  OF  AN  EXPLODING  COPPER  WIRE 
A . J .  Greenfield  and  N.  Wiser 
Bar- I lan  University.  Ramat-Gon.  Israel 

Physical  Review  B ,  Vol.  1,  No.  10.  pp  9186-9187  (05/1970). 

An  argument  is  presented  against  tho  use  of  a  liquid-metal  model 
I.n  computing  the  resistivity  of  an  exploding  wire,  calculations  done 
by  the  authors  show  as  much  as  an  order  of  magnitude  difference 
between  liquid-mete!  model  predictions  and  experimental  data.  6  Refs. 
Primary  Keywords  Exploding  Wire.  L ' qu t d-neta 1 ;  Pseudopotent ial ; 

Charge  D i st r i but i on ;  Calculation 
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( SWITCHES »  OPENING) 

(Explosive  Fuses) 

NETWORK  FOR  FAST  COMMUTATION  OF  LARGE  CURRENTS  IN  AN  INDUCTIVE  STORAGE 
DEVICE 

V.G.  Artyukh.  L.G.  Lisenko  end  S.A.  Smirnov 
Acedemy  of  Sciences  of  the  Ukreiman  S3R.  Khar’kov,  USSR 
Instruments  And  Experimental  Techniques,  Vol.  15.  No.  1,  pp  130-131 
(02/1972). 

Trans.  From:  Pribory  i  Tekhnike  Eksperimente  l.  119-120 
( Jenuary-Februery  1972) 

A  network  for  commuteting  a  current  of  up  to  25  kA  by  means  of  an 
exploding  wire  is  described.  The  instant  of  commutation  is 
established  with  en  accuracy  of  up  to  tenths  of  a  microsecond  and  is 
indeoendint  of  the  wire  cross  section  and  of  the  magnitude  of  the 
compensated  current.  9  Refs. 

Primary  Keywords:  Exploding  Wire:  Inductive  Energy  Storage.  Switch 
System;  Triggered  Opening  Switch 
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(BREAKDOWN  STUDIES) 

(Fxriofi-q  U' res ) 

EXPLODING  WIRE  PARTICLE  SIZE  BY  LIGHT  SCATTERING  MEASUREMENT 

F  N  Weber  and  D  D.  Shear 

Army  Amamen*  Research  end  Development  Command.  Aberdeen  Proving  Ground. 

MD  Cl  305 

No  8RI-R-160J.  26 p  (06/1968). 

Availability:  AD-673  710 

NT  I S 

The  reddish  color  seen  in  photographs  of  exploding  copper  wires 
was  assumed  to  be  due  in  pert  to  the  scattering  of  the  blue  and  green 
wavelengths  of  the  8H6  mercury  lamp  used.  Accordingly,  th*s 
scattered  light  was  used  to  measure  particle  size  by  the  dissymmetry 
method.  The  average  volue  of  the  predominant  particle  dimension  was 
*o.nd  to  be  time  dependent  with  a  value  of  1200  A  occurring  .6  usee 
before  the  vo)tag©  peak.  (Author) 

Pr  •ma'-y  Keywords  Exploding  Wi  res_Vepor  i  zat  i  on ;  Rayleigh 

Scat  tor  i  r»g_Par  1 1  c )  e  Size;  Mathematical  Analysis; 

High  speed  Photography;  Voltage:  Optical  Instruments 
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(SWITCHES.  OPENING) 

(Thyretrons,  Electrical) 

MECHANISM  FOR  NANOSECOND  GRID  CUTOFF  OF  HIGH-CURRENT  DISCHARGES 

Soviet  Journal  Of  Plasma  Physics.  Vol.  6.  No.  1.  pp  119-121  (02/1980). 

Trans.  From:  Fiz.  Plazmy  6.  206-210  t January-Fobrupr y  1980) 

Discharge  currents  of  hundreds  of  amperes  can  be  cut  off  i*  a  few 
nanoseconds  by  e  grid  in  a  thyr»*ron  with  a  cjtoff  device  (at  age 

current  densities  up  to  approximately  1000  A/sq.cm  through  the 
grid).  The  density  of  the  hydrogen  plasma  near  the  grid  just  before 
cutoff  is  estimated  to  reach  ms  cm/sup  -3/.  The  negative  potential 
applied  to  tho  grid  by  the  cutoff  device  is  1-2  kV  dur-ng  the  cutoff. 
The  effective  range,  even  at  these  high  grid  Potentials,  is  much 
smeller  then  the  grid  cell  »n  a  plasma  of  th-s  density,  so  that  the 
cutoff  cannot  be  attributed  to  the  effect  of  the  gr-d  potential  on 
the  discharge.  9  Refs. 

Primary  Keywords:  Thyratron:  Grid  Structure.  Current  Cutoff;  Discharge 
Contraction  Ninon:  oriri  Time  Scale 
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(BRtAKDCUM  STUDIES) 

'  hr;  od  "9  W i  res  ) 

EXPLOSION  OF  BARE  AND  INSULATED  COPPER  WIRES 
B.K.  Bhat  end  1  B  Jordan 
Laval  University,  Quebec,  Canada 

Journal  Of  Arplied  Physics.  Vol.  92,  No.  2.  pp  809-816  (02/1971). 

8  Refs. 

Primary  Keywords'  Bare  And  Insulated:  Condenser  Bank  Discharge; 

Insulation  Effects;  Restrike  Current;  Restrike 
Delay;  Explosion  Zones  In  Voltage  length  Plane 
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(BREAKDOWN  STUDIES;  SWITCHES .  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

L ICU I D-COPPER  RESISTIVITY 
*  Ben-Yosef  and  A.G-  Rub'n 
AFCRl .  Bedford.  MA  C1730 

Piy* i ca I  Peview  Letters.  Vol.  23.  No.  6.  pp  289-290  (08/1969). 

The  authors  present  experiments  done  measuring  liquid  copper 
resistivity  an«j  calculations  done  using  both  a  classical  plasma 
arc-oach  and  Ziman's  theory  of  resistivity  of  liquid  metal.  The 
riass'cal  approach  failed  to  adequately  explain  the  experimental 
results-  while  close  agreement  was  found  using  Ziman’s  theory  with  a 
structure  fartor  based  on  the  ha-d-sphere  model.  7  Refs. 

"rir^.y  Keywords:  LiQjid  Copper;  Resistivity;  Degenerate  Electron  Gas; 

7. '  nan  *  s  T  heory 
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( BREAKDOWN  STUDIES) 

-Exploding  W ’ r  e  S  * 

i F“r  E P  A  T URE  Of  THE  RESTRIKE  CHANNELS  OF  EXPLODING  WIRES 
S  l  un  do  i  •  at  a“'d  A  E  Vlast’os 

InV'tutot  F?r  Hoospo'in  i  r.y  sf  or  skn  i  ng ,  Uppsala,  Sweden 
Jou"ial  Of  Applied  Pnysics.  Vol.  91.  No  12.  PP  9830-9835  (11/1970). 
L  3  Rr'i 

r-imdrv  r  fiywo*  r*«i  Pfi'.r'ks  Channel;  Plasma  Temperature Thermal 
Ccnd j- *• v - ty ;  Electron  Density;  Fully  Ionized; 
'pi*  .'iirrert  Distribution 
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(SWITCHES*  CLOSING) 

(Reviews) 

SOVIET  RESEARCH  AND  DEVELOPMENT  OF  NIGH-POWCR  GAP  SWITCHES 
S.  Kassel  end  C.  D.  Hendricks 
RAND  Corp.  Santa  Mon tea,  CA  90406 
ARPA  Report  Ho.  R-  1 3 3 3- ARPA  (01/19)4). 

Availability:  AD  A004S99 

NTIS 

Tha  Tomsk  Polytechn i eel  Institute  and  th#  Institute  of  Atmospheric 
Optica  of  tha  Siberian  Department  of  th#  Academy  of  Sciences,  USSR, 
have  baar»  engaged  in  tha  comprehensi va  research  and  development  of 
h'flH-pr*5Syi*«  gap  switches  for  high-current  alactron  accelerators . 

The  work  involves  tha  establishment  of  broad  theoretical  foundations 
for  tha  understanding  of  the  pnystcal  phenomena  associated  with  the 
Structure  and  operation  of  gap  switches*  specification  of  the  optimum 
operating  eheract er i st i cs .  such  as  currant  rise  time  of  a  fraction  of 
a  nanosecond,  and  construction  of  prototypes.  Tha  theory  based  on  the 
a valanche-breakdown  principle  specifies  alternate  modes  of  d’seharg* 
behavior  depending  on  the  quantity  of  initiating  electrons,  applied 
♦•eld.  gap  width,  and  gao  pressure.  Triggered  gap  structures 
incorporating  BaTiO/tub  3/  ceramics  were  bu»lt;  these  are  capable  of 
delivering  pulses  ranging  in  length  down  to  0.6  nanosecond  and  of 
maintaining  pulse  repetition  frequencies  of  tho  order  of  kHs  for  peak 
currents  'r  the  kA  range.  Mul t t el ec troda  air-soar*  gaps  for 
accelerator  power  sources  have  also  been  developed  for  10G-kA 
currents  wtn  a  jitter  cf  less  than  5  nanoseconds  and  without  the 
n<»eess>ty  to  adjust  gap  length.  H  Refs- 
Primary  keywnr ds  Gas  Gap  Switch;  Parallel  Switeh;  Mult i channel 
Switch:  Fast  Switch 

Secondary  Keywords:  Rolat i v i st i c “Charged-Part t cl e  Beams 
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(ENERGY  STORAGE,  INDUCTIVE;  SWITCHES,  OPENING) 

(Reviews:  Reviews) 

INDJC'IVE  STORAGE-PROSPECTS  FOR  HlC*  POWER  GENERATION 

J.K.  Burton .  p  Conte.  R.D.  Ford.  W.H.  Luoton.  V.E.  Scherrqr  end  I.M. 

V ’ t»  ov  tsky 

Naval  Research  Lab,  Washington.  DC  20375 

2nd  IEEE  Internet i onai  Pulsed  Power  Conference  Proceedings,  pp  284-286 
C  96/1979). 

Recent  progress  in  the  development  of  key  elements  of  high  power 
inductive  storage  systems  makes  it  possible  to  generate  high  power 
pulses  using  energy  storage  systems  (other  than  explosive  generators) 
that  include  single-pulse  inductive  systems,  hybrids  ( i nductor/pul ae 
1 • ne  and  induct <ve  devices  for  steepening  of  the  capacitor  output)  as 
well  as  inductiva  systams  for  generation  of  high  power  pulse  trains. 
Prospects  for  further  development  of  opening  switches  and  storage 
systems  suggest  potential  near-term  payoff.  Improvements  based  on 
such  developments  can  be  expected  to  impact  system  efficiency, 
compactness  and  operational  convenience.  15  Refs. 

Primary  Keywords:  Opening  Switches;  Pulse  Compression;  Rep-rated; 

Switch  Performance  Comparison 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Hardnass) 

INTERNAL  SGEMP  AND  ANALYTIC  REPRESENTATIONS  FOR  THE  SKYNET  STRUCTURAL 
MODEL 

R.  Stattnar  and  R.N.  Marks 

Mission  Research  Corporation,  Santa  Barbara,  CA  93192 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-26,  No  6,  pp  4970-4976 
( 12/1979) . 

Internal  excitation  data  from  the  Skynet  exploding  wire 
experiments  have  bean  compared  with  finite  difference  code  particle 
Pushing  calculeti on*.  Comparison  between  data  and  calculations  was. 
for  the  most  port,  within  the  expected  uncertainty  except  for  two 
sensors  located  in  the  same  section  of  the  satellite.  For  those  two 
sensors  a  modeling  descrepency  in  this  satellite  section  may  be  the 
source  o*  disagreement  A  simple  modal  circuit  model  is  shown  to  have 
very  nearly  the  same  alectromagnat i c  chareter  as  the  finite 
difference  code  model  (and  presumably  tha  Skynet  Structural  model) 
for  a  realistic  external  excitation.  Driver  models  for  internal  p-dot 
drivers  ere  suggested.  Uhen  these  models  are  joup.ed  with  the  circuit 
vodel  they  agree  quite  well  with  the  cor respond! ng  p-dot  driver  or 
the  finite  difference  code  S5M  mode  7  Refs. 

Primary  Keywords:  Exploding  Wire  Rediator  Response  Data;  Finite 

Difference  Code  Model ;  5nace  Charge  limiting:  Modal 
Circuit  Model 
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(PARTICLE  BEAMS.  ELECTRON;  BREAKDOWN  STUDIES) 

(Generation;  Gas,  Electric#!) 

LOW  PRESSURE.  hJQH  VOL TAGE  DISCHARGES  FOR  THE  RRODUCTION  OF  ENERGETIC 
Ek  EC  *  RON  BEAMS 

J  T .  Verdeyen 

University  cf  Illinois.  Urbena  II 

ARD  Report  No  12528  J-P  (0/19/4) 

Ava' labi 1 ity:  AD  A074556 
ntis 

The  fundamental  theories  of  gas  discharges  offer  widely  varying 
predictions  for  th#  relative  power  input  to  tha  nagativa  glow 
Cal  or  i  net  r  i  c  maasurements  have  bean  mado  in  a  denar  helium  discharge 
of  the  do wo r  input  to  the  negative  glow  relative  to  the  total  input 
power,  ’hast  measurement s  show  that  the  limiting  efficiency  of 
devices  working  in  this  region  (eg  hollow  cathode  lasers)  .j 
approx imateiy  30-40%  .  To  aid  in  the  < nteroretat i on  of  tho 
experimental  results  a  simplified  theoretical  model  was  derived.  9 
Rd  s. 

eni"«ry  Keywords-  Gas  Discharge  Theory;  Energetic  Electron  Beams: 

Negat i va  Glow 

Secondary  Keywords:  Hollow  Cathode  Liters 
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(BREAKDOWN  STUDIES) 

(Vacut-n.  Electr-.cai) 

NEW  DERIVATION  DR  THE  VACUUM  BREAKDOWN  EJUA’TON  RFLA'INC  BREAKDOWN 
VOLTAGE  AND  ELECTRODE  SEPARATION 

A .  M« 1 1 1  or d 

University  of  Manchester,  Manchester,  UK 

Journal  Of  Apoiiec!  Physics.  Vol.  32.  No.  11,  pp  2399-240  7  (  1  1/1  961). 

An  analvs*s  of  t*-e  published  Measurements  of  brar'i-Jcw"  voltage  for 
various  g.iu  lengths  fo*  uniform  and  aco'c*  mate]*,  jiifori  *:elds 
shous  tho*  tho  results  nay  be  renresen*ed  by  v  no  breikdnwn  gc.uat’On  V 
-  Cx/sup  alpha/  and  that  the  values  o*  aloha  ,i«  m  the  range  0.1  to 
1.1  with  o  mede  cf  5  7.  A  theory  ,s  deve.ooed  which  leads  both  to  a 
breet down  equotio'  0*  the  same  form  ard  to  a  general  expression  to 
account  for  the  range  of  values  of  alpha  This  expression  is 
confirmed  for  gaps  up  to  0  375  cn  by  direct  experiment.  The 
development  is  based  on  the  postulate  that  an  electron  bear  is 
emittod  from  the  cathode,  diverges,  and  bombards  the  anode  to  cause 
breakdown  when  a  critical  power  flux  is  reached  The  factor  C  is 
shown  to  include  thp  critical  power  flux  and  to  be  related  to  botn 
field  and  electrode  separation.  In  support  of  the  theo-y.  the  radii 
of  craters  produced  on  the  anode  are  measured  and  shown  to  be  related 
to  the  radius  o'  an  electron  berm  at  the  anode  Calculation  shows  the 
current  carried  by  the  beam  to  be  of  the  order  of  IE-4  amp  Values  of 
the  critical  power  flux  obtained  from  the  equation  V  =  Cx/sup  alpha/ 
and  from  erode  crater  data,  respectively,  agree  within  a  factor  of 
1.5  ard  are  of  the  order  of  1EB  U  cm/suc  -2/.  To  explain  the  observed 
phenomena,  a  multiple  electron  bean  system  is  proposed.  36  Refs. 

Primary  Keywords  Vacuum  Breakdown,  Uniform  Field;  Voltege  vs  Gep 

Spacing;  Experiment;  Theory;  0.75  mm  Gap  Spacing; 
Field  Emission;  Anode  Melting 
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(REVIEWS  AND  CONFERENCES;  POWER  CONDITIONING;  PARTICLE  BEAMS.  ELECTRON) 
(Reviews;  Pulse  Tranjfjrmtrs;  Generation) 

RfCIMJ  DEVELOPMENTS  IN  HIGH  AVERAGE  POWER  DRIVER  TECHNOLOGY 
K.R.  Prestwich.  M.T.  Buttrom  and  G.J  Rohweir 
Sandia  Labs.  Albuqueraue.  NM  87115 
No.  C0NF-  7  90723-6  .  1  0p  CU'1961). 

Availability:  SAND- 7  9-0  7  78C 

NTIS 

Jrertial  confinement  fusion  (ICF)  reactors  will  require  driver 
systems  operating  w«th  tens  to  hundreds  of  megawatts  of  average 
power.  The  pulse  power  technology  that  will  be  required  to  build  such 
drivers  is  in  a  primitive  sta^e  of  development.  Recent  developments 
in  repetitive  pulse  power  are  discussed.  A  high-voltage  transformer 
has  been  dovelrped  ond  ooe--ated  at  3  MV  in  a  single  pulse  experiment 
and  is  being  tested  at  15  MV.  5  kj  and  10  pps.  A  low-loss.  1  MV,  10 
kj.  10  pps  Marx  generator  is  being  tested.  Test  results  from 
gas-efynsms  c  sodrk  gaps  that  oprate  both  in  the  100  kV  end  700  kV 
**nge  are  reported.  A  250  kV,  1.5  kA/cm  «kd  2  .  30  ns  electron  beam 
d'cd«-  n  .  op0i  ^ted  stoblv  for  1.6  x  10  e«o  5  pulses.  (ERA  citation 
34:045 «5£) 

Pr-mary  Keywords:  Inertial  Corf-nemqnt.  Power  Supplies;  Diode  Tubes; 

Performance.  Power  7 ran «m i ss« on ;  Spark  Gaps; 

Transformers 

Secondary  Keywords  EPDA/7or203;  ERDA/700208;  NT ISDE 
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(SWITCHES,  CLOSING) 

(Liquid  Gaos.  Self’, 

LOW  PREPUL  5E .  HIGH  POWER  DENSITY  WATER  DIELECTRIC  SWITCHING 
D.L.  Johnson,  J  P.  Vai'Divand*'-  and  T  H.  Martin 
Sendia  Labs.  Albuquerque.  NM  87115 

2nd  IEEE  Int »r*»t i oral  Pulsed  Power  Conference  Proceedings.  PP  191-194 
(06/1979) 

Rrepulse  voltage  suppression  has  proven  difficult  in  high  power, 
high  voltage  accelerators  employing  ss 1  * -breakdown  water  dielectrtc 
switches  A  novel  and  cost  effective  usi>'  switch  has  been  developed 
•t  Sendia  l aborato* • es  which  reduces  prtpulso  voltage  by  reducing  the 
eepecity  across  the  switch.  This  prepulse  suppression  switch  causes 
energy  formerly  stored  in  the  switch  capacity  and  dissipated  in  the 
arc  to  be  useful  output  energy  The  switching  technique  also  allows 
the  Duloe  forming  lines  to  be  stacked  in  parallel  and  electrically 
isolated  from  the  lead  after  the  jin*  has  been  discharged.  The  switch 
consists  of  a  ground  piano,  with  several  holes,  inserted  between  the 
switch  electrodes.  The  output  line  switch  electrodes  extend  through 
the  holes  and  face  electrodes  on  the  pulse  form-ng  linm  <  PFL  ) .  Tho 
capacity  between  the  PFl  end  the  output  t rar «mi ss < on  line  is  redjeed 
by  about  83  percent  The  gap  spacing  between  the  output  line 
electrode  and  the  hole  in  the  ground  cl/i'-e  n  adjusted  sr  that 
breakdown  occurs  after  the  main  pulra  and  provides  a  crow  b«r  between 
the  lord  and  th*  source.  Performance  data  from  the  Proto  II,  M • te  ard 
Ripple  test  facilities  will  be  presented  5  Refs 
Primary  Keywords  Low  Prepulse.  Reduced  Switch  Capacitance.  Ground 
Plane  Electrode;  Crowbar 
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1-7  . 

(Pn  »*  1»  : r  8f  AMS .  I L  EC  IRON) 

(  Ge'.e  .-t  on) 

RIG  FOR  TESTING  COLD  CATHODES 
L  N,  Ocr.  i  i'tsev  and  V.I.  Per  shir, 

GK  A  5  )*;«ic  Energy  Institute.  Moscow.  USSR 
Availa)  lity:  II EF -57(1978) 

HITS 

A  rig  is  described  ‘or  testing  various  types  of  cold  cathodes  with 
t  cm  e*i>  2  area  at  600  A  total  current,  intended  for  use  in  the 
Imea-  induct-on  accelerator  LIU-5/5000,  which  is  an  injector  of 
f«c • 1 ' tv  for  i nvest *  gat i on  of  the  collective  acceleration  method.  The 
rig  cons' s  *  s  of  an  electron  gun.  nanosecond  pulse  generator,  pumping 
system  and  beam  monitors.  Voltage  pulses  with  a  100-120  kV  amplitude 
and  35  ns  duration  were  generated  by  adouble  shaping  line  (DSL),  made 
of  9  cables  connected  *n  parallel.  The  pulses  from  the  DSL  were  fed 
'n  the  g.>n  vacuum  d’ode  through  the  transformer- 1 nductor  section, 
nrrens  ng  *i c  voltage.  It  is  shown  that  rig  j]  reliable  in  eperotion 
ar  i  t  •  he  quick  renlareme-it  is  possible  in  cose  of  cable  failure. 

.  A t o" ■ r «  citation  1  0 ■ 4S25" 9  ) 

Prir-a^y  Keywords;  I  on  Sources.  Beam  Monitors;  Cathodes;  Collective 

Accel er a* or s ;  Electron  Guns;  Flowsheets; 

High  voltage  Fulse  Generators,  Performance  Testing: 
pulse  Shane-s;  Snork  Gees 

Secondary  Keywords  IN  RUSSIAN,  f PD »/ 4 3 1 3C I ;  USSR,  NTISINIS;  NT ISFNUR 
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. ELECTROMAGNETIC  COMPATIBILITY) 

(  Mar  rlness ) 

THE  EFFECT  OF  ELECTRON  PRECHARGING  ON  SGEMP  RESPONSE  OF  INSULATORS 
V.A.j  Van  imt  (i),  B.C.  Passenhe-m  (1),  R  Stettner  (1)  end  D  A. 

c r omme  ( 4  ) 

(1)  Mission  Research  Corp,  La  Jolla-  CA 

(2)  lawrence  l i vermore  Lab.  livarmora.  CA  94550 

IFEE  Transactions  On  Nuclear  Science,  Vol.  NS-26,  No-  6,  pp  5024-5029 

- 12/1979) . 


Refs, 
i  ma  '  y  Kev  .,or  ds  - 


Exploding  Wire  Radiator;  5  To  30  keV  Electron 
^recharging.  Dielectric;  SKYNET  Satellite.  Enhanced 
5 3£MP  Response 
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( P ART ICt E  BEAMS.  ION.  PARTICLE  BEAUS .  ELECTRON) 

(  Gener at  1  or  .  'fAfm-trt) 

IN’ENit  RELATIVISTIC  ELECTRON  BEAM  INVESTIGATIONS 
V  0.  Doggatt 

North  Carelna  State  UM¥*r»i  ty,  Releiffh.  NC  27 607 
AFCSR  Report  No  A FOSR -TR -79-1318  (09/1979). 

Avai lab i .<  ty:  AD  AC7S515 
NT  IS 

During  this  pir<od  research  was  ptrfomed  at  North  Carolina  State 
on  .‘toll  active  ion  acceleration  in  •  vacuum  diode  geometry  and  in 
col .eborot 1  on  with  a  group  from  the  Naval  Research  lab  on  collective 
i  or  acceleration  witVn  an  evacuated  d*electric  tube  Diode  voltage 
a-d  current  wave  ‘e'ltj  along  with  transmitted  beam  energy  and  current 
were  measured  for  e  series  of  linear  diameters  end  lengths.  Beam 
ererg/  ioss  wes  at  tne  rate  of  appro*  12  J/cm.  For  the  83  and 

IS. 9  cm  leng'h  tubes  the  Alf«n  limiting  eurren*  was  exceeded, 
•ndicatinq  t1'#  ereat-on  of  enough  plasma  for  some  current 
neutral  i- tics,  Bel"w  the  A.f#~  limit  the  current  propagates  in  a 
onehrrf  beam  The  bran  velocity  was  1.4  cm/nsec.  Equipment  for 
pi oe r  i men •  o  1  worn  o -i  electron  beam  propagation  in  evacuated 
magnet r'Pes  has  been  assembled  and  a  theoretical  study  was  made 
of  intense  piffi'oi  beam  equilibrium  in  magnetized  pipes  using  a 
»elet-vst>:  coid  fluid  mocioi  1?  Refs 
Prima-v  *evwc'ds  Co.lective  Ion  Acceleration;  E-beam  Transport: 

r«  -s  ^-e  Cal  1  i  brat '  on  :  E-beam  Diagnostics 


f  B*#  At.  TOWN  «  Tl'OIFA) 

• r xr . c d  "g  W 

***’■!•  0*  STRUCTURAL  INNCMOGENFTT IES  IN  EXPLODING  WIRES 
V  L.  Sudovi-.h.  C  A  l  *-  w  s  i  oi  ’  ska  ,a ,  I  S.  Kotova  end  I.e.  tuzhgkin 
"ji'Ou  f -er  get  -  .  s  Institute,  Mcs-rew.  USSR 

c  :  .  e‘  Pmys  cs  ’echn  r*.  Physics,  Jo  1  .  ?T.  No.  6,  pp  681-604  (06/3970). 
’'fl"  s  t  -  -j~  Tekh-»  i  chemko  i  Fiziki  ,  Vol  .  48.  dp  1219-1223. 

(June  *.9'8 

1?  Refs 

p  v  i  *a  r  y  tevwo*-ds-  Lesgi  tgdi'al  Jnhomogeni ty ;  Early  Melting:  MHD 

Sausage  Instebility:  High  Tempo-ature  Annealing; 
..-oil  f*elt  ng.  Initial  Per  turbat  *  one  In  Melted 

Conductor 
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17  97 

(ELECTROMAGNETIC  C0M°ATI B 1 1 1  TV) 

(Hardness) 

EXPLODING-UIRE  PHOTON  TESTING  OF  SKYNET  SATELLITE 
D.A.  Fromne  (1>.  V.A.J.  Van  Lint  (1),  R  Stettner  (2),  R.W.  Macgurn  (?) 

and  B  M.  Goldstein  (?) 

(1)  Mission  Research  Corp.  La  Jolla,  CA 
(?)  Mission  Research  Corp,  Santa  Barbara.  CA 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS~?5.  No.  6,  pp  1349-1357 
(12/1978). 

14  Refs. 

Primary  Keywords:  Electrical  Testing;  Photon  Testing;  Exploding  Wire: 

SKTNET,  High  Flu*:  E 1  act romagnet » c  Response 
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(SWITCHES.  OPENING) 

(Explosive  «»«»pTxcn  FIAShes  FROM  DOUBLE  WIRE  EXPLOSION 
C-Y.  Kang.  M.H.  Lee  end  S.S.  Lee 

Korea  Advanced  Institute  Of  Science.  Chongyengni .  Seoul.  Korea 
Canadian  Journal  Of  Physics.  Vol.  57.  No.  9,  pp  1439-1443  (09/1979). 
Two  optical  flashes  are  obtained  when  two  wires  o#  different 
diameters  connected  in  senes  ere  exploded.  Calculations  were  done 
predicting  the  t>me  between  flashes  end  agreed  closely  with  the 
exoerimentel  results.  The  flesh  separation  t  me  was  found  to  be 
controllable  depending  only  on  the  diameter  and  composition  of  the 
w.  res  exploded.  9  Refs- 

Primary  Keywords:  Double  Wire  Explosion:  Time  Dependent  Resistance; 

Simulation;  Numerical  Calculation.  Optical  Flash 
COPYRIGHT;  1979  NATIONAL  RESEARCH  COUNCIL  OF  CANADA 

1809 

(INSULATION.  MAGNETIC) 

(>  PROPAGATION  OF  A  MAGNETIC  INSULATION  WAVE  IN  A  COAXIAL  LINE 
A . V .  Gordr e • 

Soviet  Phys'es  Technical  Physics.  Vol.  ?3»  No.  4,  no  463-46S  (P4/1978 
Trans.  '"OI*  Zhurnal  T  ekhn  i  chasho  i  FiZ’ki.  Vol.  48,  Ho.  4,  pp  784  748 
7  Refs. 

Primary  Ke.wocds  Nonlinear;  Vacuum  Coax-al  line,  T i me- dependent . 

T  wo - d • men  t i onaJ 

COPYRIGHT;  1978  THE  INSTITUTE  0*  PHYSICS.  REPRINTED  WITH  PERMISSTCH 

(ELECTROMAGNETIC  COMPATIBILITY) 

(M?POHT*1eOU5  0I5CH..CES  AMD  THE  EFFECT  OF  ElECT.OH  CHA.OIHC.  OH  «YHET 
SGEM»  RESPONSE 

V.A.J.  Van  lint  (1).  D  A  Fromm#  (1)  end  J.A  Rutherford  (?) 

( i )  Mission  Research  Corp,  La  Jclia,  CA 

(?)  IRT  Corporation.  San  Diego.  Cai  f.  .  .. 

T »an sec t ' on s  On  Nuclear  Science.  Vol.  NS-?5.  Ne  4.  pb  1293  1298 
(12/19)5) 

2)  Refs 

Primary  liywsrdf  Electron  I mo  1  an t a * >  cm  ,  Stjntaneow*  Flecfric 

0‘scb»rge.  I-beam.  SGfMP  »esro'ise.  Ivolod  ng  W>ra 
Pad'ator.  F  :  e  r  t  r  >  c  Potent  a i  P r n  * • 1 e 
COPYRIGHT  19)8  IE‘E.  REPHN'LD  MI^h  fH-ISSIDn 
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(BREAKDOWN  5TUD1ES) 

( f xolod’ng  Wi r#s) 

T  Hi  PNC  T  Ofcftl  SSI  OH  SPECTRUM  FOP  AN  EXPLODING  WIRE  RADIATOR  SOURCE 
INCIDENT  ON  AL  AND  AU 
P.J.  Strickland  and  D.L-  L;n 
Science  Applications  Inc..  Vienne.  Virginia 

IEEE  T ransoct  1  ons  On  Huclea-  Science-  Vol.  N5-25.  No.  6,  PP  1571-1574 
(12/1978).  ^  . 

Rigorous  solutions  to  phot oemi ss i on  for  an  A1  and  Au  ere  presented 
for  the  first  tin*.  The  solutions  were  obtained  by  solving  a 
Boltrvenn  transport  equation.  The  results  ere  compared  with  magnetic 
spectrometer  data  by  Bernstein  and  results  deduced  by  Frorng,  et  al. 
from  backbiased  diode  date.  Except  for  the  spectrometer  data  for  Al. 
the  measured  results  do  not  agree  well  with  our  ca 1 culat : on s .  Good 
«igreeme~t ,  however,  is  achieved  berueen  our  r0«uits  and  published 
data  tor  both  photemission  using  l«n#  sources  and  for  electron 
backsco*ter.  IS  Rpfs. 

Primary  Keywords:  Bcitzmann  Transport  Eauation;  Soft  X-ray  Spectrum 
C0PfRIGMT  1  978  IEEE.  REPRINT  ED  Ul TH  PERMISSION 

1823 

(TULSE  GENERATORS) 

(Crntrol  Systems) 

A  DIGITAL  CONTROL  SYSTEM  FOP  HV  IMPULSE  GENERATORS 
J . E .  Matthp^s  ard  C.Y.  Kong 

U-i|V«'«'ty  o *  Strathclyde,  Glasgow.  Scotland 

jruma.  Of  Physics  E;  Scientific  Instruments.  Vol.  11.  bb  256-258 
r  0  3/ 1 9'ft  )  . 

A  d'Ttal  control  «ystem  using  TTl  logic  elements  is  described  'or 
use  w  t-  o  1.4  My  impulse  generotor.  The  unit  is  fully  p-egram-.atle 
3*0  records  on  magnetic  tane  ?hp  d/ta  obtained  from  b-ersd'wn  studes 
O'  lcr.g  spars  gop'  •  "  a  'cr~  5;  '  ta:.«  for  on-line  eom-uter 

BF-ocessin-j  The  precautions  necessary  operat-ng  sol'd  state 

co-ipcne-ts  in  th#  hostile  envircnmpnt  of  a  h  i  g*i- vc  l  t<iqe  Fabo'fltorv 
mdjcp  *  he  use  r.f  ort-csl  links  and  bottery-orerate'J  powe-  tucolies. 


Primary  Keywords-  pulse  Generator  Control  System;  TTL  Log-c  Control ; 

Noise  Red  ^ct • on ;  Circuit  Monitoring  System 
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(PARTICLE  BEAM,  ION) 

( Gonerat i on ) 

HIGH-CURRENT-PULSED  LINEAR  ION  ACCELERATORS 
S.  Humphries  Jr. 

Cornell  University,  Ithica.  NY  14850 

Journal  Of  Applied  Physics,  Vol.  49.  Ho.  ?,  pp  501-512  (02/1978). 

Poss’ble  metneds  are  described  for  constructing  ion  linear 
accelerators  in  the  100-MeV  range  which  have  pulsed  current  outputs 
lOeS  times  higher  than  currently  available.  A  drift-tube  design  with 
insulating  magnetic  fields  between  the  tubes  is  presented.  The  fields 
not  only  prevent  electron  flow,  but  also  are  essential  for  beam 
neutra 1 i rat i on  by  low-energy  electrons  and  transvarso  beam  focusing. 
Preliminary  discussions  are  given  on  accelerator  design  and 
construct i on  *  transverse  focusing  and  beam  neutralization,  and 
control  of  the  b#an  in  longi tud> nal  ohaso  space.  36  Refs. 

Primary  Keywords:  lOOmeV  Range;  High  Pulsed  Current  Output  (10kA); 

InsuJatmg  Magnetic  Field  Drift  Tube:  High 
Efficiency  (20*/.) 

COPYRIGHT:  19,'S  THE  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

HJCH-P0WER  PHOT0PREION I RATION -STABILIZED  CARBON  DIOXIDE  WAVEGUIDE 
LASER5  OPERATING  AT  GAS  PRESSURES  OF  UP  TO  13  ATM 
D.J.  Prink  and  V.  Hasson 

National  Physical  Research  lab.  Pretoria,  South  Africa 

Journal  Of  Applied  Physics.  Vol.  49.  No.  4,  pp  2250-2253  (04/1978). 

A  s’mpie  photopre < on i zat i on- stab i 1 i zed  waveguide  laser  is 
energized  effectvoly  by  fast  B lunl e i n - typo  pulsers  end  operates  at 
p-essures  of  up  tc  JS  atm.  The  laser  has  an  active  plasma  volume  of 
cm  sup  3/  and  provides  20  ns  ga i n- sw i tched  pulses  with  beam 
energ  vs  o'  IT  tj.  T ne  maximum  pressures  and  beam  energies  are  more 
an  orde-  of  magnitude  higher  than  those  published  previously: 
peak  power  is  enhanced  bv  two  orders  of  magnitude.  13  Refs. 
Prima'v  Keywords:  Blumle-.n  Pulsers;  High  Pressure  <13atm);  2Gns 
Pulses;  10ms  Beam  Energy 

f-PvRICHT  1*7?  TH:.  AMERICAN  1NSUTUU  OF  PHYSICS.  REPRINTED  WITH 
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(PARMCIE  BEAMS.  ElFCTRON) 
r  General  ion) 

E l FC T RON  GJN  FDR  GENERATION  OF  SUBNAN0SLC0HD  ELECTRON  FACKE’S  AT  VERY 
HIGH  Pf PET! T 10N  RATE 
w  Ue-nfold  and  A  Bouchoule 
fccle  Po 1 vt echo i oue .  Palaiseau.  France 

Sev-ew  0'  Scientific  Instrume-ts •  Vol.  47.  No.  4,  pp  412-417  (04/1974). 

In  ordo>  to  c-eatc  and  study  trapped  particle  modes  in  a  plasma 
coIu-b.  i>e  have  designed  an  electron  gun  which  delivers  packets  with 
a  durato-  sho-te--  than  1  nsec  at  energies  of  about  ICO  eV .  and  with 
a  repetition  'rnuei-cy  of  several  hundrad  megahertz.  This  gun  is  made 
with  p-nrfs  of  a  classical  disi-sealed  microwave  triode.  This  paper 
describes  tie  gun  itscl4  end  ‘he  pulse  generator  used  to  modjlate  it. 
'.-~i  rtv  J  •«  cci  c  e  r  r  i  •.  g  trapped  particle  modes  are  shown  *n 
'BT  U'-tr.  II 

Pr  F«a- y  'pyworoi  Trapped  Particle  Modes;  Magnetically  Confined 

Plas-a;  Flertron  Plasma  Potential  Wells.  Disk  Sealed 
**  C  ro.jave  'riodes 

r.nrreiGH-  14’6  Tm(  AMERICAN  INSTITUTE  OF  PHYSTC5.  REPF1NTE0  WITH 
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(SWITCHES,  OPENING) 

(Explosive  Fjs#s) 

EXPLOSIVELY  ACTUATED  100  KA  OPENING  SWITCH  FOR  HIGH  VOLTAGE  APPLICATIONS 

R.D.  Ford  and  I.  M.  Vitkovitsky 

Naval  Research  lab.  Washington.  DC  20375 

N^L  Memorandum  Report  No.  3561  (07/1977). 

Avai lability:  AD  A046798 

HTIS 

The  role  of  opening  switches  for  high  power  energy  sources  such  as 
those  required  in  particle  beam  research  is  becoming  more  important 
as  the  prospects  for  use  c*  inductive  storage  techniques  widens.  The 
technology  associated  with  these  switches  is  also  applicable  to 
protection  of  electric  power  transmission  eoirpment  where  continually 
increasing  voltage  levels  are  being  sought.  A  single  shot  modular 
opening  switch  capable  of  carrying  currents  up  to  100  kA  indefinitely 
and  opening  in  a  tin's  of  approximately  20  mi croseconds  has  been 
developed.  Very  low  trigger  jitter  character i st » cs  as  well  as  its 
simplicity  allow  the  switch  to  be  used  both  in  series  and  in  parallel 
cpe-ation.  This  swteh  operates  on  the  principle  of  an  explosively 
generated  pressure  which  rad'ally  drives  paraffin  to  produce  multiple 
rupture?  n  a  cylindrical  conductor.  Current  probes  and  fast  frame 
chetograph,-  wc-e  used  to  determine  its  mechanical  Performance 
ehcre-to* i st i cs  such  as  the  r asroeuc : bi 1 i ty  of  the  opening  time  and 
the  s ’ h j 1 ta-e i ty  o»  the  ruotu-ing  o*  the  conductor.  Current  aro 
voltage  -rcaes  nave  shown,  fer  example,  that  a  16-scgment  switch 
d»veln:*s  8  k1/  m  1J  to  Z C  «'  erg* econds  m  the  process  of  interrupting 
10?  kA  cJh rert  whe>  user  as  a  safety  device,  or  11?  kV  at  40  kA  when 
us-'d  a*  Integra*  explod  ng  w>re  fuse.  J5  Re*n 

Rrir«irv  n,evwrrds  H  •  gk  L.re»d  Opening  Swt;h;  lndu-rtive  Storage 
Secc-dar^  Keywords-  Current  Interrupts-;  •ow**  Lire  Protection 
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(f'ErtEU'*  AWD  CONFERENCES  1 

f  9s\  ev.  s  1 

PULSED  B0WER  FOR  FUSION 

T.H.  Marti- 

Saudi*  Labs.  Albuquereue.  NM  87115 

IEEE  pulsed  "ower  Conference  procoedings.  Paper  ID-1  (11/1976). 

A  r#vpw  which  t-aces  the  development  of  high  power  pulsed 
accelerators  from  the  original  inception  at  the  Atom  e  Weapons 
Research  Estebl i shme^t .  Alderm*ston.  England,  for  Premsstrahlung 
output,  through  the  low  impedance  accel erotor s ■  to  tha  double-sided 
acceirg«torj  for  fusion  will  be  given.  Proto  II  is  presently  being 
assembled  at  Sandia  and  pral'sistry  testing  on  the  Marx  has  been 
completed.  Examples  o*  various  techniques  will  be  shown  from  Sandia 
accelerators.  Requirements  for  accelerators  capable  of  achieving 
fusion  levels  wiwll  be  developed  and  problem  areas  outlined.  The 
diode  insulator  flashover  problem  presently  limits  the  maximum 
current  available  from  the  eccel erotor s .  14  Refs. 

Primary  Keywords:  Particle  Accelerator,  proto  II;  Low  Impedance;  Fast 
Pulse 

Secondary  Keywords:  Nuclear  Fusion 

COP f RIGHT :  19*6  IEEE.  REPRINTED  WITH  PERMISSION 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines.  Materials) 

PULSED  HIGH  POWER  BRUSH  RESEARCH 

l.K.  He Nab 

Westinghouse  Research  and  Development  Center.  Pittsburgh  PA 

IEEE  Transactions  On  Components,  Hybrids.  And  Manufactur i ng  Technology. 
Vol.  CHMT-1,  No.  1,  pp  30-35  (03/1978). 

The  successful  utilization  of  homopolar  machines  for  pulsed  power 
applications  requires  the  development  of  solid  bru-shes  capable  of 
operating  at  very  high  current  densities  and  slip  ring  speeds. 
Relevant  data  on  the  major  current  collection  parameters  are  reviewed 
and.  Where  possible,  functional  variations  are  suggested.  Measured 
data  on  voltage  drops,  friction  coefficients  and  wear  rates  at 
currant  densities  up  to  27.9  MA/m/sup  2/  (18  kA/so.m.)  and  slip  ring 
sceeds  up  to  360  m/s  in  air.  hydrogen  and  carbon  dioxide  are 
discussed.  30  Refs. 

Primary  Keywords--  Homopolar  Generator;  Sol'd  Brush;  Voltage  Droo 

Measurement;  Friction  Coefficient  Measurement ;  Wear 
Measurement;  Several  A *mr- sphere s 

COPYRIGHT:  1978  IEEE.  R£PRINTED  WITH  PERMISSION 


1881 

(INSULATION.  MAGNETIC) 

(  ) 

MAGNETIC  INSULATION 
I.D.  Smith.  P.  D'A.  Cha-onev  and  J.M  Creedo-i 
Physic  Internat i onal  Co.  San  Leandro.  C*  *4577 

19’6  IEEF  pulsed  Power  Conference  Proceedings,  Paper  IIC8-1  (11/1976). 

M  gnet i c  insulation  ef  »hc*-t  pulses  *n  vacuum  transmission  ! •  io 
conf  i  g  j-ot  i  ons  nos  been  studied  ana  1  y  t  i  ca  1 y  since  it  was 
successfully  used  in  the  AURORA  generator .  Criteria  for  its 
effectiveness  have  been  derived  for  cases  that  are  steady  state  and 
where  the  lead  current  provides  t>*  magnetic  field.  Experiments  are 
repo-ted  here  in  the  2  to  3.5  MV  range.  Criteria  for  insulation  have 
been  investigated,  insulation  nas  been  demonstrated  at  applied  fields 
of  ever  c.  MV/  cm .  and  preliminary  results  obtained  for  a  coaxial  li-e 
whose  double  transit  time  is  lorger  tha'’  the  pulse  duration.  6  Refs. 
Primary  Keywords  Magnetic  Insulation,  Vacuum  Tranam- 531  on  1‘ne. 

Ana  lysis;  Expert  mental  Results 
Secondary  Keywords:  Pellet  Fusion 
COPYRIGHT  19'6  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

PUC E  ROTATIONAL  HF  LASER  OSCILLATIONS  FROM  EXPL ODI NG-WI P E  LASER 
W  W  Pic#  and  R  C.  Oldenborg 
l -in  Alamos  National  Labs.  Los  Alamos.  NH 

JFIE  Journal  Of  Rjantum  Electronics  (March  19*7),  pp  86-88  (03/1977) 

h'e  report  19  pure  rotational  HT  lase'-  transitions.  5  of  which  are 
new.  from  e»Pl di ng  w i r e.  mofal  etom  oxidation  lasers  The  laser 
operates  at  F/sub  2/  pressures  as  high  as  570  forr  and  a  gain  length 
of  only  0  ?4  m  The  laser  pulses  ere  1-6  us  duration  end  deliver 
10E-4  J/p.i  1  se  15  Refs 

Primary  Keywords:  HF  Exploding  u-re  Laser;  19  Rotational  Hf  laser 

Transitions  (5  New).  F/sub  2/  Pressures  Ud  To  500 
Torr.  1-4  Us  laser  Pulse  Length,  10E-4  J/t,»?ise 
1977  IEEE.  REPRINTED  WItM  PERMISSION 


1907 

(BREAKDOWN  STUDIES) 

(Expiodmg  Wires) 

SKIN  EFFECT  IN  EXPLODI NG -W IRE  PHYSICS 

P.V.  Phung  and  D.O  Miles 

Lockheed  palo  Alto  Research  leborito-y.  Palo  Alto.  CA  94314 

Journal  Of  Aool'ed  Posies.  Vol.  46.  No.  1C.  pp  4487-449?  (  10/1  975). 

This  p.re-  describes  a  method  for  calculating  the  current  density 
in  a  cs-!  »nd*-»cfii  conductor  under  *ast-pui»e  h  1  gh- c  u-  re~ t  conditions 
commonly  encountered  in  expl od 1 ng- w 1  re  studies.  Due  to  e»tens  »• 

Joule  heating,  the  transport  property  ( resi st 1 v’ ty-to-B*'»  a ji 1 1 ty 
rat»c)  of  the  conductor  must  be  considered  as  a  vary  ng  pa*-ar.et*r 
Basic  mathe-at i cal  r epresentat : on  of  the  electrogynam  cal  process  's 
recast  into  a  standard  nonlinear  diffusion  problem.  An  epp-oximrtp 
aralvtical  expression  is  derived  for  the  penetration  depth  as  a 
function  of  time-  A  numerical  solut'on  for  the  early  stages  of 
exolos'cn  is  also  presented  for  the  case  of  a  go.d  wire  to  w*-ch  the 
Permeab 1 1 j ty  is  temperature  independent  and  the  trarscort  parameter 
varies  only  with  the  resistivity.  The  effect  o'  magnetic  p'-ch  0n  tne 
»oIid*l'auid  transition  is  not  included  in  this  illustrative 
Computation.  11  Refs. 

Primary  Keywords:  Skin  Depth  As  Function  Of  Tim*;  Hune''cii’.  .oiut'On 

Tor  Gold  (constant  Perm : ab • i ■ ty ) 

COPYRIGHT-  1975  THE  AMERICAN  INSTITUTE  OF  PHVSICS,  RE^RlNtep  u!TH 
PER."  IS*  ION 
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(PULSE  GENERATORS) 

(Capacitive 

HIGH  VOLTAGE  PULSED  CIRCUIT  FOR  DICHRCIC  STUDIES 

H . A .  Click 

Univ  of  California,  Riverside.  CA 

Review  Of  Scientific  Instruments,  Vol.  47.  No.  1.  op  150-15?  TCI/1976). 

A  high  voltage  pulse  generator  usng  stacks  of  s  1 • con- control  led 
"ectifiers  (SCk’s)  'S  describee.  pulses  o*  2  W  are  oas  iy  produced 
and  applied  to  solutions  for  d'chroc  stuo'es  The  system  >s  easily 
adapted  fcr  'I'j'-e’  voltage  Pulses  3  Refs 

Primary  Keywords:  Sol-d  State;  SCR  Pulse  Generator  ;  SC®  Switch.  Senes 
SCR  Switch 

COPYRIGHT:  29>6  AMERICAN  INSTITUTE  f)  F  PHYSICS,  REPRINT  rp  KITH 

PERMISSION 
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( PULSE  GENERATORS;  SWITCHES,  CLOSING) 

(Trigger.  Krytrons) 

HICH-VDLT4GE  PULSE  GENERATOR  OFTEPS  VARIABLE  DELAY  AND  ONLY  3-NS  JITTER 

R.H.  Va"d'9  and  G-M  Molen 

Ae-ospoce  Corp.  Lon  Angeles,  CA  90009 

Electron • c  Desgn,  Vol.  24,  No.  9.  pp  86  (04/1976). 

The  large  amount  of  jitter  normally  associated  with  thyratrona  is 
••educed  to  3  ns  through  the  use  of  a  cold-cathode  tube.  The  circuit 
to  do  this  along  with  some  delay  circuitry  is  presented.  The 
generator  can  prodjeo  4  kV  pulses  into  5G  ohms  with  a  rise  time  of  10 
ns  which  ca'.  be  triggered  with  delays  from  0  to  10  mi  croseconds .  0 

Refs. 

Pr-mary  Keywords:  Trigger  Generator;  Multichannel  Delay  Generator; 

Xytren  Switch;  Delay  logic;  Low  jitter;  Fest  Rise; 

Low  Impedance 

COPYRIGHT  1976  HAYDEN  PUBLISHING  CO. 
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(BREAKDOWN  STUDIES) 

(Elec  t  rocos ) 

STABILITY  OF  FIELD  EMISSION  AND  MIGRATION  PROCESSES  PRECEDING 
DEVELOPMENT  OF  A  VACUUM  ARC 

G.n.  fursei  and  G.K.  Kartsev 

Leningrad  State  University,  USSR 

St-viet  Pfys  cs-Technical  Physics,  Vol.  15.  No.  2.  pp  225-232  (08/1970). 

T,ans.  From  ?hurral  T ekhn i chesko i  Fiziki  40.  310-319  (February  1970) 
This  pupe-  givts  the  results  of  an  experimental  i nvest 1  gat i on  of 
the  m-gration  processes  leading  to  a  change  in  the  geometry  of  the 
cathode  Surface  and  preparing  the  way  for  vacuum  breakdown.  Field 
emission  microscopes  -  Muller  guns  with  tungsten  single  crystals  - 
were  uspd  for  the  i nvest i gat i on.  The  changes  in  the  surface  of  the 
tur.gs*en  cathode  with  tine  in  relation  to  the  temperature,  residual 
gas  pr059jre.  electric  field,  and  power  dissipated  by  the  emitted 
electron  beam  on  the  anode  have  been  investigated.  The  residual  gas 
Treasure  was  varied  from  10  to  5E5  mm  Hg,  and  the  temperature  from 
-oon  te-pcrjiture  to  2  0  0  7  Deg .  K .  There  is  a  significant  relationship 
between  the  rate  of  formotion  of  mi  grot i onal  1 rregular i t i es  on  the 
cathode  .me;  the  residual  gas  pressure,  cleanness  of  surface,  and 
elect' „n  beam  power  in  the  prebreakdown  stage.  When  the  surface 
'(i-xi/ipj  rlpon,  the  processes  leading  to  breakdown  are  the  same  in  « 
w  do  i-ange  of  pulse  lengths  (IE-3  -  IC  sec).  There  is  a  consi  derable 
reduction  i->  electric  strength  of  the  vacuum  gap  when  the  surface  is 
contaminated.  The  rate  o*  development  of  breakdown  in  the  stage  of 
transition  to  a  highly  conducting  vacuum  gap  is  several  orde-s 
g- cater  than  the  rate  of  development  of  the  process  in  the 
p*i*l»mina-y  stage.  12  Refs. 

Primary  Kevwords:  Field  Emission:  Migration  Process;  Cathode  Geometry 
Change;  Tungsten  Cathode;  Variable  Temoerature; 
Variable  Gas  P-essure;  Variable  £-f»*id.  Variable 
Power  Dissipation 

COPYRIGHT:  1970  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


1946 

(PULSE  GENERATORS? 

(Ma-x) 

BOOTSTRAP  CIRCUIT  GENERATES  HIGH-VOLTAGE  PULSE  TRAIN 
L . H .  Barn i ster 

Miis»r>'usc‘t5  Institute  o*  Technology,  Cambridge.  MA 
E loctron-cs.  Vol  48.  No  14.  pp  95-97  (07/1975). 

A  '1  kV.  407  H-  pulse  gfner«*er  with  a  100  ns  rise  time  is  built 
'hi  ?Z  low  voltage  stagps  The  circuit  was  <0  be  used  in  a 

•  nst  r'ir«."  t  and  needs  Only  a  lew  voltage  power  supply  0 

Re*  s 

Pr-m.-.ny  Keywords  T  ran  5  1  st  or  1  y#d  Marx,  High  Voltage;  F«st  Rise 

f-  i*f  ir,M  50'S  MCGRaw  h 1 1 1  isC 
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IPU'.SE  GENERATOR) 

(Miscellaneous) 

picosecond-pulse  sequential  waveform  generation 

n  M.  Cronson 

Sperry  Research  Center.  Sudbury.  MA  01776 

1 C£E  Transact  ions  Qn  Microwave  Theory  And  Technique*,  (December  1975). 
~pp  1 046- 1049  < 12/1975) . 

Th»*  short  Paper  describe*  a  novel  method  of  Generating  a  pulse 
sequence  us' ng  »t eo- r ec overy  diodes  (SRD's)  shunting  a  t r ansmi ss i on 
i're.  Ind* v> dual  pulses  in  the  train  may  have  rise  times  jess  than  60 
os  with  amplitudes  greater  than  10  V.  The  many  potential  applications 
of  the  cfcv'ce  include  a  short  RF  pulse  generator,  and  FM  generator, 
and  a  high-soeed  word  generator.  2  Refs. 

Primary  Keywords;  Step- recover y  Diodes  (SRD's);  Shunted  Transmission 
Line;  69ps  Riset'mes;  10V  Amplitudes;  N-section 

COPYRIGHT-  1975  IEEE.  REPRINTED  WITH  PERMISSION 


(PULSE  GENERATORS) 

;Tri goer ) 

PULSE  AMPLIFIER  CAN  DELIVER  OVER  50G  V  WITH  FREQUENCIES  TO  100  KHZ 

D  .  1 1 mut i 

K*e-i*ord  Research  Institute-  Menlo  Park,  CA  94C25 
Electronic  Design,  Vs  I.  23,  PP  10.?  (C 9/ 2975)- 

*he  ojist  a-pl  4  «r  presented  tai.es  a  TTL  input  and  outputs  up  to 
’07  volts  *  he  C'rCJ't  -an  handle  frequencies  uo  to  100  kHz  and  can 
d-ivo  c.iric  *:ve  Irads.  1  Ref*. 

Or  r,i-.  <o  /u~  r  ds  •  Coto-csunler  ;  TTl  level  Input;  Simple  Design 
::n>s::-i*  i -» - ■>  hay?;:*.  ''lslisnino  co. 
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CLOSIN'-  SWITCHES.  OPENING) 
w.  trons;  Tacitrr',s'* 

'•CITRON  GENERAiCR  CF  LONG  HIGH-VOLTAGE  PULSES 
v  r  G-'  i  do  •  v.a.  Krestov  and  .  .A.  hkolaev 
And  Ext  er  -  »a  1  Tec*'"  *  oues.  V«.  1  .  17.  No  6,  pp  1568-1669 


Pribory  i  Tgk'nika  Eksoerimania  6.  102-104 
LN0vc^7>t*“D«:  '  mber  1*74  > 

A  generator  of  leng  m.n-voltage  pules  is  descr » bed  which  uses  e 
tac-t~on  in  a  self_sjstain  nC-d:scharg»  mode.  An  output  pulse 
a-ol’tude  of  up  to  5  kV  is  «.  heved.  T  ,0  t i m®-shi f ted  pul ses  ar®  used 
♦o  effect  continuous  variatio-  o4  the  oulse  duration  in  the  range 
from  2  to  100  microsec.  L  Refs. 

Primary  Keywe-ds:  Tacitron  Switch;  .'  *f  'sustaim  ng  Discharge;  tong 
Duration  Pulse:  Two-pulse  Control 
COPYRIGHT;  1975  PLENUM  PRESS,  REPRINTED  WITH  PERMISSION 


1977 

(SWITCHES,  OPENING;  BREAKDOWN  STUDIES) 

(Vacuum  Gaps.  Magnetic  Field;  Vacuum.  Electrical) 

STABILITY  OF  AC  VACUUM  ARCS  IN  TRANSVERSE  PULSED  MAGNETIC  FIELD 
B.l.  Rao.  S  I'nke  and  R.H.  Sudan 
Cornell  Un:vtrvty.  Ith'ce.  NY  14850 

IEEE  Tran*  Pias-a  Sci*  Vol.  PS-4.  No.  2  pp  248-152  (06/1976). 

The  preliminary  results  of  an  experimental  study  of  the  effect  of 
en  external  transverse  pulsed  magnet* C  field  on  the  stability  of  AC 
vacuum  n-ci  are  An  air-core  coil  that  will  produce  magnetic 

fields  of  up  to  4,000  gauss  in  the  arcing  reg-on  was  designed-  built, 
and  tested-  The  maqnetic  fielo  is  initiated  a  few  hundred 
microseconds  prior  to  current  zoro.  The  magnetic  field  is  found  to 
help  m  the  irterrupt’cn  process  of  the  arc  and  a  qualitative 
explanation  is  offered  for  the  observed  phenom#".-!  .  10  Refs. 

Primary  Keywords  Vacuum  Arcs;  Transverse  Pulsed  Magnetic  Field.  Arc 
Interrupt i On 

Secondary  Keywords'  Electrode  Eros>on 
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( PART  I  Cl E  BEAMS,  ELECTRON) 

( Rev i ews ) 

CIVILIAN  APPLICATIONS  OF  PAR T ICl E - BEAM- 1 Nl T I  AT  ED  INERTIAL  CONFINEMENT 
FUSION  TECHNOLOGY 

5.G.  Varnedo.  J.l.  Mitchiner  and  G.  Yonas 
Sardta  Labs.  A Ibuque-o  w ,  HM  8 '115 
Sandia  Report  N0  ?AWC:’-0518  L0S/J97’) 

Availability;  SAND77-:5:* 

NT  IS 

Electrical  power  generation  by  controlled  fusion  may  provide  a 
parfal  solution  to  the  world’s  long-term  energy  supply  problem 
Achievement  of  a  fus-cn  react' or,  ’■equwes  the  cunfinenen'.  of  an 
ext’-emely  hot  plasma  for  a  1 1  mu  long  enough  to  allow  'uel  tur-up 
Inertial  confinement  o'  the  p.asmo  may  be  possible  through  the  use  of 
tightly  focused,  relat.v  Stic  electron  or  ion  beams  to  compress  a 
fuel  Pellet.  The  Sandia  Pa-t'cle  Beam  Fu»ion  program  i$  developing 
the  particle-beam  accelerators  necessary  to  achieve  fuel  igmt.cn.  In 
this  report  we  review  the  status  of  th®  car t i c ' e -bean  fusion 
technology  deviloprc-.t  program  one  identify  several  potential 
cv’iian  applications  for  this  technologv  We  descr-be  program 
objectives.  discuss  thj*  soaci'it.  accelerators  Presently  unde'- 
development,  and  br:®fjy  review  the  results  of  l>eaiv  focuJU'O  and 
target - i rradi at i Pn  experiments.  Then  we  identify  ard  discuss 
BCPl ' Cut  1  OH  for  the  beam  technology  end  for  the  fusion  neutrons  The 
app 1 i Cat i ors  ere  grouped  intc  near-term,  i n t er med ' a t e- t erm ,  and 
loig-ta'n  categcr'es  Nea^-te-m  applications  for  the  be»T.  technology 
nclude  el  ectr  cn'tssn  (c'-.’eamj  pumping  of  gas  lasers  and  s«v#r#l 
coh-iercial  odd  1  i  CG  t  ’  on*  In4  ermef  1  a  t  O’ t  er  m  applicat  ons  (pellet  ga>n 
<  SO)  include  hybr,d  re.ictors  for  electrical  oowe'  oredur.*  inn.  and 
medcal  the'aoy  us'ng  i  cr  ac  c  e  1  e  r  a  *.  o  r  s  In  tho  long  term,  complex- 
high-gain  pellets  may  be  uced  in  Pure  fusion  reactors.  $6  Re's 
Primary  Keywords  Relativistic  F-p*-*.v*>  light  Ion  Ream,  Beam  Focusing. 

Wat  er - C i e 1 ec  t  *  i  c 

Secondary  Keywords:  I-artml  Confinement  Fusion;  Gas  laser  Excitation 
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DESIGN  OF  A  MlGH-VOl T  AGF  GENERATOR  FOR  TMF  * ASL  IMP l OS  ION -Hf A T i N G 
EXPERIMENT 

J  £.  Hammei .  I.  Heams,  J  Marshall  and  A  R .  Sherweorf 
lo*  Alan0«  Ma4i goal  labs.  I  os  Aja-toS,  N.M  8’ 54  4 
No  CONF  -  •31114-37,  4c-  (  3 1  /  1  9  i  5  ) 
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GENERATION  OF  ULTRA-HIGH  POWER  ELECTRICAL  PULSES 
t.  Birenbaum  end  E.  Levi 

Polytechnic  Institute  of  Hew  York,  Brooklyn,  NY  11201 
R ADC  Report  No.  RADC- T R- 74- 1 1 9  (05/1974). 

Availability:  AO  78IIM 

NT  IS 

This  report  *s  a  comprehensi vq  assessment  of  the  state-of-the-art 
of  various  energy  conversion  techniques  involving  high  power 
electrical  pulse  generation.  The  subjects  treated  include  rotating 
mochines,  explosive  devices,  superconductivity,  switching,  and  plasma 
techniques,  including  the  supercritical  temperature  and  pressure 
rogi o"? •  131  Ref s 

Primary  Keywords  Supe r condc t ' r q  Compounds;  Elec t r omognet i c  Radiation; 

Electrical  Mach»nery;  Electrical  Power  Convc'S'on 
Device:  Pulse  Generator;  Energy  Storage;  Switch: 

Flux  Compr-essi  on  ;  Capacitor;  Inductor 
Secondary  Keywords:  M-crowave  Generation;  RT  Trim  sir  ,  t  ter  ;  Nuclear 
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t PULSE  GENERATORS) 

(Marx) 

GENERATORS  PRODUCING  VOLTAGE  FOR  A  TRANSVERSE  DISCHARGE 

v.‘4.  Ish'hen-n,  V  N  I'S'tSyn  and  V  N.  Star-nskii 

Institute  Cf  5c- •  r.uno.JC  t  or  °hysics.  Academy  of  Sconces  of  the  USSR, 
h  o  v  o  s  i  C  i  -  s  k  .  ’JEER 

Jrs'rj-f  (s  f-'d  Super  i  mental  Techniques,  Vol.  17.  No.  3,  PP  747-  747 
(06.' 19  74,. 

Jrni.  f  rc* :  Pribory  i  Tekhmko  Eksper'menta  1,  138-119  (“ay-Junp  1974; 

A  se-  es  of  Pulsed  voltage  gene  -  o  *.  o- s  tins  been  developed  operav  ng 
at  voltages  of  12  to  70  UV  and  a~  energy  of  1  to  1 3  J  when  n-o  rased 
on  low- :  nductance  capacitors  ard  gis-fiJied  spark  gap*..  T*-P 

construct'on  of  the  pulsed  voltage  ge-crators  n'surpi  a  rate  o* 
current  growth  in  n  1 ow- re s i st anc e  load  amounting  to  approx , m*tely 
1E13  A/snc  ard  6  repetition  frequency  of  up  to  approximately  IE?  Hz. 

5  Fefs. 

Primary  Keywords:  Pulse  Generator;  Modular  Const r uc t i on ;  Mar* 

Generator;  Spark  Gap;  Reo-rcted;  low  Energy 
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(SWITCHES.  CLOSING) 

(Gas  Gops.  Optical) 

STARTING  HIGH-VOLTAGE  GENERATORS  AT  A  VOLTAGE  OF  UP  TO  1  MV  BY  MEANS  OF 
PULSED  X  RADIATION 

V . A .  Davidenko.  BA.  Dolgoshein,  A.N.  Lebedev.  S-V.  Somov  end  V.N. 
Starosel ' tsev 

Moscow  Engineering-Physics  Institute,  Moscow,  USSR 

Instruments  And  Experimental  Techniques,  No.  3  pp  75S-755  (Q5/1974). 

Trans,  from  Pnbory  I  Technik*  Ek  sper  i  menta  5.  1 1  3  —  i  1 5  (Mey-June  19742 
’he  Possibility  was  mvest-goted  of  firing  a  high-voltage  spark 
gap  bv  means  of  x  radiation.  It  was  shewn  that  Such  firing  may  be 
accomplished  at  voltages  of  ud  to  500  kV.  The  deoendence  of  the 
efficiency  of  x-ray  firing  on  the  i ntereictr ode  distanco  of  the  spar' 
gap  and  a  rise  time  of  the  voltage  a-.ross  it  was  studied,  a  circuit 
wax  proposed  for  using  such  a  spark  gap  in  voltage  generators  reted 
ua  to  1  MV ,  7  Fefs. 

Pr,«idry  Keywords:  Spark  Gap;  X-ray  Triggering;  Parameter  Study; 

Inferelectrode  Distance;  Voltage  R ; se  Tim® 
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(PULSE  GENERATORS) 

(Mi  seel laneous) 

VJBNAH9SEC0ND  RISE  TIME  PULSES  FROM  INJECTION  LASERS 

J.  Vand9rw,i  1 1  .  W.  Mattery  and  Z.  Sztankay 

Harry  Diamond  labs.  Washington.  DC  2043S 

IEEE  Jou-hf!  Of  Quantun  Electronics,  (July  1974),  pp  570-57?  (37/1974). 

The  hybrid  integration  of  an  injection  loser  with  a  simple 
avalanche  transistor  modulator  is  sh-wn  to  produce  optical  peak 
cowers  o*  several  tens  of  wotts  mac  , tude  and  pulse  rise  times 
appreciably  sho,4e-  t,-an  1  ns.  In  certain  circumstances  the  pulse 
lead-ng  edge  assures  the  for*-  of  a  soke  having  a  displayed  r  i  se  time 
r'  i;j  r.r  11  Refs 

*  r  :  Ttfl  r  y  F.CiWorus  Avalanche  Transistor  Modulator;  Motorola  2N1SQ7 
Transistor  Chip 

CC^'flONT  1974  IEEE.  «ErR I N T E D  W I TH  PERMISSION 
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'SPEAKD-'WH  STUDIES) 
fas.  t i ec  tr i ca l  I 

TUBULAR  Pl'lSE-DISCHARGF  LAMPS  AS  CIRCUIT  ELEMENTS 
v  .  A-.an'ev,  E  So-dachev,  V.  I  -  tuganon.  V  Kalinin  and  V.  Sergeev 
I'Ff  l-af  rn  »;0t  ’'•  >  ve- 

'jt'yift  -'ournal  04  6i  iii'tvi"  Electronics.  Vol.  4,  Ho.  S.  pp  6Sfc-657 

(  1  •  1  4  m 

Trans  from  Kvartcwnya  E;e*«tronikf.  Vol  1.  pp  1195-12C0 

The  results  nrp  g-ven  of  a>  e» per i rent  a  1  investigation  of  the  load 
c*-a  r  r  ■  t  er  ,  st  ts  o4  ou  (  so  -  o  i  s-  ha  •  ge  xenon  lamps  with  a  luminous 
channel  of  It  m-  ri'A-etvr  a  cesL-r  ipt  •  on  «s  given  of  the  method  of 
calcjlat  ong  t»is  orefl*  ng  c  O"  3  *  t  on  s  of  such  lamps  in  a  CLR  series 
cur cu • t  9  Re's 

Pr  nary  Kevw-r  ;s  ’utular  Xer-o-  f  lathlanpj,  16mm  Diameter;  CLR  Series 
C  *  r  j  •  t  .  ."s  ye  Discharge  Length;  Reflection  Effects 
C'i  'as  •  St  a  e 

CPnvBirHT  pi  ThI  r'Hifls  ;n',’1!U1{  0T  PHYSICS.  REPR INT  ED  WI  TH 
pr  l  *,r.  ’  (  s 
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;\  .  SE  G r  ?  e a  T  ) R '  ' 

' :  • n  p  ’vrej 

'2'  ry  rectangular  Pulse  generator  with  nanosecond  RIsetime 

R  D.  Gen-.a-.p  *nd  J  .  C  Blackburn 
1  >  -i  r  r  y  C’f'nr  ia-*.  k>  s^-  -  ngt  r  n  ,  DC  204  38 

e"e .  >  e.<  Of  S ;  •  c  "■  t  ■  f  •  c  I  n  st  r  viment  n  .  Vol.  4S.  No.  12.  PP  1546 '1549 

(  L  2  ’  *  '  4  ) 

A  s/stem  is  described  for  producing  rectangular  pulses  up  to  300 
bV  >n  amplitude  wth  r ,  jt  times  of  ab^ut  1  nsec  and  pulse  widths 
af) jsh'bi*  between  5  and  20  nsec  A  coaxial  line  is  pulse  charged 
4ro*  n  Martin-tyre  autot  rar.x*prmer  and  then  discharged  by  a  fast-rise 
‘"B1,  pressu-e  *.w '  t  c  * ,  nto  a  matched  CuSC^Sub  4/  load  ris'jtor  ,  A  low 
inductance,  -apacitiva  voltate  divider  allows  monitoring  o*  the 
c.- !  se  ?'e  piina  r  enr  cduc  i  b  i  i  i  t  v  'S  excellent  and  the  low  fitter  <250 
'■so'.)  i  -  the  disct'-.rge  Sw  >  t  c  h  elloi.s  synchroni  znt  i  on  with  other 
rv«n*s  Th®  si  *•  t  e  m  has  been  -n  ,  se  for  two  years  with  satisfactory 
' p«u . *  s  ’  Re  f s 

Pr.v.ry  h'viflti!  ■  .  ICC  * «  Pect.sngular  Pulse.  Ins  Piset'me  (98  Ohm 

Loo  i'.  ‘•ns  t  -  T.'ns  -’HIM,  W  dth.  Coaxial  Clia-ge  Line; 
p'il«e  Chargor);  typ«  A  u  t  0 1  r  an  s  f  e  r  m®r 

r.’hs;rir  ;i'i  -ur  •-.p;c«M  ju^TT-  .*•  0r  PHYSICS.  REPRINTED  WITH 
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l BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

ELECTRICAL  breakdown  in  a  cold  cathode  vacuum  diode 

0.  Milton 

Sandia  Labs,  Albuquerque,  NM  #71’* 

IEEE  Transactions  On  Electrical  insulation.  Vol .  E I - 9 ►  No  2,  pp  66-80 
(36/1974)  . 

A  50-r.a  Pulse  generator  i%  used  to  obtain  t  i me-cor related 
current- vol tago  relationships  in  the  prebreakdown  region  for  a  long 
vacuum  gap  with  cold  planar  ala  erode*.  Analysis  of  data  indicates 
several  seauant;al  stages  occur.  These  stages  include  an  initial 
auiet  stage  of  voltage  increase  without  i nterelec trode  current,  a 
n;  crod>  scKor  ge  stage,  a  field  emission  stage,  a  space*cha>-ge 
controlled  stage,  and  a  final  1 ow « mpada-ice  stage  where  the  current 
becomes  sustaining.  Electrical  breakdown  of  the  gap  is  considered  in 
terms  cf  a  Positive  > on  *ront  moving  from  the  anode.  57  Refs. 

P r i mar y  teywo'ds  Various  Breakdown  Stages;  M- crodi scharges ;  Mono tonic 

Curre-t-f ield  Em;ssion;  Sustaining  Current; 
flectncnl  Breakdown 

CCprR:SHT;  1«74  lEit.  REPRINTED  WITH  PERMISSION 


fpL'TsE  GENERATORS) 

'  m  sc®  i  ]  jne-.is  ' 

c;-rtr  ’K^TRUMCsit AT  ION  for  RISE  AND  DECAY  TIME  MEASUREMENT  OF 
CA.nO:-C.'J“INE5CEn:E  in  AN  El  EC  TRrN  MICRCPPC8E 
J.  Lebiec.-ik.  l  .  White  anj  R  Bial.a 

pen'-sv  1  v»i  ■  a  State  Lln,ver»ity,  jniyersitv  Park.  PA 
Thp  Review  Cf  Scientific  Instryr.  ants.  Vol.  45.  No.  3.  Pp  451-452 
175/1 9-4 ) 

A  p.  l'.er  voltage  generator  has  boon  bu'It  for  an  electron 
m  i  c  r  opr  else  for  measuring  n  and  decay  character  ’  st  i  cs  of 
!tathcdol»n.rsica,'-:8  *  '  c~  micron  v?n  sample  areas.  The  pulsed  voltage 
opp'at'.-’  has  .in  advantage  in  t*-,  t  excessive  heating  of  the  sample 
can  ae  avoided  by  keening  the  electron  beam  on  the  sa-iple  surface 
only  ter  the  djraton  necessary  to  net  the  full  trace.  Both  the 
Pulsing  frequency  fln,J  Pulse  duration  ere  variable  cent  ,  nuousl  y 

over  wde  ranges  6  Refs 

Pr-.f-iry  itv«ords.  Electron  Micropr-obe.  Cathodo  1  urn*.  nescenc  e ;  Varable 
Pulse  r'»ou»rcy,  Var-able  Tulsa  Duration 
CCPYR  J  GHT  ’  1  974  THE  AMERICAN  INSTITUTE  QE  PU^SICS.  REPRJN’ED  WITH 

pER“iss:o!< 
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;  S,J1 SE  GENER * T 0R$ ) 

Il’cRA'CR  PRODUCING  TRAINS  OF  HIGH-VOLTAGE  PULSES  IN  THE  NANOSECOND 
RANGE 

I.va.  *im?sh-H  f  X  >  and  E.I.  Koloba-ov  (l) 

ill  InjC't--te  0'  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 

Novo*  b ■ -s- •  USSR.  USSR 

!n»tr-cme"ts  And  Experimental  Techniques.  Vol.  17,  No.  1,  pp  13  7-109 

.  :zr.  v-a  . 

T'ans-  from.  Pr'bery  i  TeUhnika  Eksperimerta  1.  101-103 
( Janjary-Fehruary  1974) 

A  generator  is  aessrioed  which  produces  rectangular  pulses  having 
a  lerg*h  o'  approx  m/,-.  el  y  10  nsec  end  an  amplitude  of  uc  to  4  W 
aerrsr  a  ^  5  “  a hn  load,  a  repetition  frequency  of  approximately  10  MHz 
-  the  Dulse  t  'i ;  n .  a"d  a  length  o*  the  pulse  t-ain  oppr  ox  i  irately 
1 1 T  *:  C'tf.o:  w’tb  a  t-ain  repetition  frequency  o'  1  to  5  Hi.  3  Refs 
Pr  nary  Keywords:  Pulse  Gersratoi1  i  4  kV  Output,  Rep-rated;  Burst  Mode; 

12  Repetition  Rate;  100  Microsecond  Burst; 

Ferr  te  °eakirg  Li'«*:  Thyratron 
COPYRIGHT:  1974  PLENUM  FRESS.  REPRINTED  WITH  PERMISSION 


2021 

(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

THE  FIElD  EMISSION  INITIATED  VACUUM  ARC.  I-  EXPERIMENTS  ON  ARC 
INITIATION 

U  P.  Dyke,  J . K .  Troian,  E.E.  Martin  and  J.P.  Barbour 
linfield  College.  McMinnville.  OR 

Physical  Review,  Vol.  91.  No  .  5.  pp  1043-1054  C09/I453). 

It  is  known  that  electrical  breakdown  betwoen  metal  electrodes  can 
be  initiated  by  field  emission.  The  present  work  concerns  a  further 
study  of  that  initiation  process  under  conditions  of  excellent  vacuum 
and  a  clean  cathode  su-face.  As  the  field  current  density  from  the 
single  crystal  tungsten  emitter  i*  continuously  increased,  the  normal 
enission  is  terminated  bv  an  evplosive  vacuum  arc.  Since  this 
breakdown  occurs  in  less  than  a  microsecond,  the  experimental 
observations  were  obtained  by  use  of  pulse  electronic  techniques.  The 
magnitude  o 4  the  electric  field,  current  dons’ty,  and  work  function 
et  the  cethode  were  simultaneously  determined  prior  to  breakdown. 

From  this  investigation  it  has  been  established  that;  (1)  the  vacuum 
arc  was  initiated  at  a  critical  volue  of  the  field  curr«n*  density  of 
the  order  of  LES  emneres'cu . cm  ;  (2)  breakdown  was  predictable  and 

not  random.  •  r.  fact  easily  recognizable  conditions  preceding  arc 
formation  have  been  established;  at  current  densities  just  below  the 
critical  value,  an  electron  emission  process  was  observed,  which 
apparently  involved  both  high  electric  fields  and  high  temperatur es ; 

: 3 )  arc  formation  did  not  require  cathode  bombardment  by  mater. al 
free  the  anoda  or  from  residua)  gases;  (4)  breakdown  was  independent 
o4  the  applied  microsecond  voltage  in  the  range  5<V<60  kV ,  c-ovided 
the  critical  current  density  was  not  exceeded.  (5)  the  current  during 
arc  exceed  ng  the  initiating  field  current  by  a  factor  of  at  least 
S50.  37  Refs. 

Primary  Keywords:  Field  Emission;  Tungsten  Cathode;  Critical  Current 

Density.  High  E-field,  High  Temperature;  Votltage  vs 
pulse  Duration 

COPYRIGHT  1953  AMERICAN  PHYSICAL  SOCIETY,  REPRINTED  WITH  PERMISSION 
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' 5ct AKDCWN  STUDIES;  SWITCHES,  CLCSJNG? 

>Cas.  Elertr.cal;  Gas  Gars.  Opt* cal) 

MEASUREMENT  OF  THE  ACTUATION  TIME  0e  SPARK  GApS  IN  A  CASCADE 
PULSE-VOLTAGE  GENERATOR 

JR  Pek/ir 

f^ar'kov  Polytechnic  Institute 

Irstri-or* s  And  Experimental  Techniques.  No.  1  PP  128-131  (01/1974). 

'fans  Frcm:  Frbory  i  Tekh-ixa  Ek sper i men to  1.  117-12C 
( January- cebruery  1974) 

The  method*  and  rasults  are  described  of  measuring  the  actuation 
time  of  the  spa-k  gaps  in  a  seven-stage  high-voltage  pulse  generator 
The  resuits  were  obtained  bv  cho \ e gr ophy  using  an  SFR  streak  came-a 
Thn  irif./Al  probability  curves  "hich  were  obtained  provide  a 
a.-anfif..*  „e  estimate  of  the  effect  of  the  mutual  illumination 
betwi  e-  spf.-k  gans  on  the  actuation  time.  5  Refs. 

Primary  Keywords  Spark  Gap;  Breakdown  Time,  Ultraviolet  Radiation; 

Gep  Co-num cat > go ;  Relation  To  Cvprvoltoge 

COPYRIGHT  1974  PLENUM  PUBLISHING  CORP  .  .  REPRINTED  WITH  PERMISSION 
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fPCLSf  GENFPATOPS) 

(*1  ■  seel  laneous) 

TUNNEL  DIODE  NARROW  PULSE  GENERATOR 

Z  ■  'on 

University  of  Auckland.  Auckland.  New  Zealand 

Proceed- -g*  Of  The  I f  E  f .  (November  1  973  1.  pp  1659-1660  (1J/197J). 

A  s-mrle  tunnel  dtodu  c  rcu'l  n  descr  bed  which  Can  generage 
narrow  Current  Dulses  f*on  1  o-i- omp  1  i  t  j  de  voltage  Pulses  at  instances 
'n  t * -e  c  o r  r  q  spr . —  ng  to  either  tng  leading  or  the  t-ai 1 ."g  edge  nf 
the  driving  pulres.  The  Poise  ge-eTtir  is  capable  of  profyc")  I  ns 
Pulses  at  a  rate  of  about  330  Mh*.  2  Refs. 

Primary  Keywords  Displaced  Nonlinear  Load  l  ine;  Tunnel  Diode 

COPYRIGHT  1 9 ' 3  IEEE.  REPp I  NT  ED  WITH  PERM’SSICN 
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(DltC-NOSYICS  AND  INSTRUMENTATION) 

(Pi.ip;!i 

ULTRASHOPT  PULSE  MEASUREMENTS 

D.  Bradley  and  G.  New 

Imperial  College.  University  of  London,  London.  UK 
Proceeding*  C.f  The  IEEE.  Vol.  62.  No.  3.  pp  313-34S  (03/1974). 

24,  Pe's 

Pn  <-ary  Keywords:  Ultrashort  L  ’  ght  Pulse  Measurements; 

Electron-optical  Streak  Camera ;  Two-photon 
Fluorescence  Method;  Direct  Measurements  Of  I(t); 
photod'odes;  chirping;  pulse  compression;  dynamic 
spectroscopy 

COPYRIGHT  1974  IEEE.  R E P R I N T E D  U I TH  PERMISSION 
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(BP  c.  AKDOUN  STUDIES) 

(Cos.  Electrical) 

FORMATIVE  TIME  OF  PENNING  DISCHARGE 

S  I  .  Ivanov 

Sofia  Un  varsity.  Bulgaria 

International  Journal  Of  Electronics.  Vol.  34,  No.  6.  pp  769-775 

(36/19/ IT 

This  paper  describes  an  investigation  done  into  the  formative  time 
of  a  Penning  discharge  and  into  the  effect  of  variations  m  anode 
voltage,  pressure,  and  magnetic  field  upon  this  t»me.  Tha  formative 
*  me  -as  found  to  be  on  the  order  of  hundreds  of  microseconds  and 
decreased  i‘  any  of  the  three  varying  parameters  was  increased.  This 
Ion-;  formative  time  <  es  compared  to  the  formative  time  of  a  glow 
discharge)  con  be  explained  in  terms  of  the  decrease  in  the 
cross  *  <!d  mobility  of  the  elertron*  5  Refs 

Pr;r.vy  Keywords  pe-irtng  Discharge;  Control  Grid;  Ouqnch  Pulse; 

format  i  ve  T-.r®,  Experiment;  Theory 
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(BRc.AKD'V‘1  STUDIES) 
vT-li  ir'rnll 

CAS  BR  E A»  DOWN  PY  A  SHORT  LASER  PUISE 

C  l  M  I  r  el  .*nd  and  C  .  0  Morgan 

•Jn  i  y-*r  s- ?  v  Loilece  of  Swansea.  Singleton  Park,  Swansea.  Wales 

J-ur  >|».  Of  p*ivs  •  D.  Applied  Physics.  Vol.  6.  No  6.  pp  7Z0-729 

•  3  4 ' :  v  y 

’ne  S'  >>.ih  down  of  gases  by  short  (typically  sub-nanosecond)  laser 
.  .os  k1  .  n  the  *i.o  drm.  nan*  mechanisms  governing  the  plasm/j  growth 

ary  n  j  ;  *  i  ..he  •  -o  and  cascade  ionization  is  treated  theor  ot :  ca  1  l  y  .  It 

•  s  ,k'Mi  *kat  twr  irrDortan*  p-essure  regimes  result  a  low  pressure 
'»f”»  whc'p  the  t-eaxrfown  is  governed  solely  by  the  multiphoton 

i  o'  -.’hr-  process,  and  a  h  t  gh-pr  essure  regime  where  the  expression 
for  ♦•~ro«nr.ld  breakdown  intensity  involves  both  ionization  processes 
.i»  i  a s  t -'e  effect  of  imour.ties  in  th®  gns.  The  predictions  of 
the  '’.fry  8'e  c ompo ryd  with  nubl’Shed  experimental  date  for  ruby  and 
N-f'«'-n  S*  *  laser  pulses  Good  agree-ent  is  obtained  in  the  case  cf 
r  i  by  r  a  d i o  t ■ - n .  and  a  oos«iblo  explanation  of  deviation  from  the 

>  mon  ♦  a  1  data  obtained  using  a  Nd/sup  3*/  laser  u  offered.  17 

pe's 

Primary  Keyi*ords  Sub- nano  second  laser  Pulse:  Multiphoton  Plasma 
Growth;  Cascade  Ionization;  Low  Pressure;  High 
htMu'i,  Net*  Laser.  Ruhy  later 
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(Pl'LSF  GENERATORS) 

C  Cacac  >  1 1 v» ) 

fULSE  GENE® AT  OR  FOR  A  THIN-ECHO  NUCLEAR  MAGNETIC  RESONANCE  RELAXOMETER 

V  M  Zaqainov,  A  M.  Zharkov.  V.S  M.itochkin  and  M.J.  Emel'yanov 

Ir s*rumer ts  And  Experimental  Techniques.  Vol.  16.  No.  6.  pp  1642-1844 

(  12/  1  97  3  )  ■ 

Tram  From  Prtbory  i  Tekhnike  Fk*p«r,«epta  6.  192-194 
( November- December  1973) 

The  circuit  of  a  rectangular  pulse  generator  designed  for 
modulation  of  th*  sp r n - echo  tranamt t tor  of  a  nuclear  magnetic 
resonance  (NMR)  relaxometer  in  measurements  of  the  rolaxat.or.  times 
in  the  laboratory  ann  rotating  coordinate  systems  is  described  The 
use  of  the  generator  considerably  shortens  the  process  of  resetr-ng 
t n#  eq  onept  for  measurements  performed  *n  different  coordmato 
«yte-s  6  Refs 

P  r  •  m  a  r  /  Keywords  Puls#  C#fi#ra*o»  .  Delay  I'nt.  Pulse  Shaper  ;  Several 
Cut  put  9 
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E  NF  RGV  S’l’RAGE,  CAPACITIVE) 

r.  I H C, i  E  T  I**E  MEASUREMENT  DETERMINES  CAPACITOR  R  AND  L 

r  V  >•  d  *  t 

M«  ssr  hi  *er  t  s  Institute  of  Technology.  Cambridge.  MA 
fl8-.Tron.es,  Vol  45.  No  21.  pp  1  1  9  1  20  (  10/  1  972  ). 

Th»  resistance  ana  >ndur*anre  of  a  capacitor  is  easily  measured 
us"  u  a  Pulse  gt-ierafor  and  on  oscilloscope.  The  DC  offset  of  the 
capacitor  vo . *  age  response  is  used  to  calculate  the  resistance  while 
the  overshoot  transient  is  used  to  caJculet#  the  inductance.  0  Refs 
nr,TAry  revwc’ds  Caractor  Char  ac  t  or  i -at  >  on  .  Dissipation  Factor; 
l  -  du  z  t  art  z  a  Measurement 

r-ryc;-,,,  J?-?  P,rrPAJ  HIll 


r 


17.  pp  2065-2073 
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( P Pf AKDOUN  STJD1ES;  BREAKDOWN  STUDIES) 

(  t  1  act '  od*>  ;  Vacuum,  E!#ctr  c»l) 

THE  NATURE  OF  FIELD  EMISSION  SITES 

Marehwncd  Eng-neenng  L  *b  •  Southampton.  UK 
Journal  Of  P^^vci  D.  Applied  Physic*.  Vol.  ! 

1?A  p-tbe-hol«  technique  for  measuring  and  maoping  electron  emission 
from  metal  Surfaces  ta  g  contact*  from  used  vacuum  switches)  ha» 
neon  aova.OPvd  for  u?«  in  Situ  m  *  scanning  electron  microscope  * 
single  emitting  region  can  be  selected  and  its  volt*o«/Curr*nt 
Rfwactc-' i«ttc  meosured  Tha  soccifie  site  o *  the  em-ssion  source  can 
06  p-a'icted.  to  an  accuracy  of  better  than  «o r-  1 0  m. crons.  us>ng  an 
e'actron  bean  tracking  technique;  then  this  S't»  con  be  examined  wttn 
the  microscope  Visual  evidence  n  shown  of  'conditioning1  an 
a  ■e-tmde  by  vol. age  breakdown.  The  1  ’  nk  between  the  source  of 
ore-hreakdewn  current  and  the  site  of  a  soar*  is  confirmed  in  *n 
erfoe-ime-t  which  demonstrates  the  accuracy  of  predicting  the  position 
c*  enss'cn  Site*.  The  ambiguity  Of  the  Fowler-Nordnenn  method  of 
ana  1 vs; ng  voltage' current  character i st tes  is  shewn  bv  the  failure  to 
CO r r e  1  *t e  SliP  predict1  efis  w-th  visual  Pbu-vat-oi  of  certain  types 
o '  sn ■ ttfr •  23  Refs 

P r  mar v  Kevwcrd-  «i»:i  hi«i««:  Scanring  Electron  Microscope. 

Emission  Site  location:  Em  nsion  Site  Prediction. 

Conditioning 

cs®r«:oMi t  mi  th:  :t  hmis::s.  m-i-siuted  »n*  hmmkisn 


■  shmg  the  voltage  on  the 
interruption  time  is  <3  1 
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t ENERGY  STORAGE.  MECHANICAL  I 

<  Pc  tat i ng  Mrch-nes.  Materials)  „  .. 

test:'-:-  Op  SLIDING  ELECTRICAL  CONTACTS  for  hcmopolar  generators 

M.  3-ennar.  2.  Eliezc'.  W.F.  Weldon.  H.C.  Rylander  and  N.H.  Woodson 
University  of  Texas  at  Austin.  Austin.  TX  7671? 

1EEF  Transactions  On  Components.  Hyb-ids-  And  Manuf actur i ng  Technology. 
Vol  CMMT-2,  Ho.  1,  pd  111*115  <05/1979). 

Due  to  the  rtccnt  interest  in  homnpoiar  generators  as  pulsed  power 
supplies,  the  need  has  arisen  for  pulsed  brush  data  on  slip  rings  at 
high  current  levels  and  high  su rfare  velocities,  "ests  were  conducted 
to  examine  the  effect  of  varying  the  apparent  area  of  contact  on  the 
coefficient  of  friction,  voltago  drop,  and  wear  rate.  Brush  areas 
frem  0.«C6-5.2J  seem,  were  individually  tested  at  current  levels 
from  0.0-2800  A  per  brush.  Expe' i mental  data  are  presented  for  a  high 
cooper  grade  of  commercially  available  sintorod  cooper  graphite 
material.  The  data  corroborate  the  'thermal  wounding'  phenomenon 
described  by  R  A.  Marshall.  8  Rpfs 
Primary  Keywords-  Brush  Testing.  Pulsed  High  Current;  Variable  Brush 

Area;  Voltago  Drop  Measurement;  Wear  Rate  Measurement 
COPYRIGHT:  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS) 

(Capacitive.  HIGH-VOLTAGE  PULSE  GEMEPAT0R 

l  Z  Barabash.  01.  Tryihanovski  '  and  P  i  Lebedev 
Institute  Of  Theoretical  And  Experimental  Phys-cs.  Moscow.  USSR 
Instruments  And  Experimental  Technique*.  Ho.  1.  pp  13J-1JA  (  02/1970). 
Tr«ns.  From  Pribory  i  Tekhnika  Eksperimenta  I.  121-123 
( January-f ebruar y  19705  . 

A  generator  of  high-voltage  pulses  for  feeding  the  inf  lector  of  an 
input  system  injecting  an  >on  beam  into  tho  chamber  of  the  ITfp 
proton  synchrot-on  is  described.  The  generator  forms  symmetrical 
differen*  polarity  pulses  the  amoiitude  of  which  is  adjusted  from 
♦  or-  S  to  ♦ or  -  2S  kV ;  the  time  cf  estaol • 
mflectnr  is  150  m \  cr osecond* .  and  the 

microsecond.  3  Refs.  . 

Primary  Keywords:  Pulse  Generator;  Thyristor.  Caoacitive  Load.  Z5  kV 
Output;  Bipolar  Pulse;  Symmetric  Pulse 
COPYRIGHT:  1970  PLENUM  PRESS.  REPRINTED  With  PERMISSION 
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(PULSE  GENERATORS) 

(C.U.CH...I  B,N05fcONO„fuLJt  cflirg,,0,  USING  THYB1  MORS 

I.  I  Rozhkov 

Gork'ti  Polytechnic  Institute.  US jR 
'nstruments  And  Super i men  tel  Te:hn  q 
(06/1971). 

Trans  From:  fnbory  »  Tekhnika  tksper 

19711 

The  paper  describes  a  thyristor  c 
in  a  nanosecond-pul se  generator  waves 

load.  The  ihoo.ng  of  the 
•  1  ec t r omagnet i c  shock  waves 
Experimental  samples  o 
power  o 4  3E3  W  with  a 

'.I..  C.Y.r.I.r .  E 1 .c • r on. 3".! . C  S^ock  «•».: 
loaded  Peaking  :.««e.  l*n-atc»  ert  Storage  Capacitor;  No 
Reflections;  fh/i-«tron. 

COPYRIGHT  1972  PlEN.M  PRESS .  REpk  iNf  f  D  WIT*  PERMISSION 
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(PU'.SE  GENERATORS;  PULSE  GENERATORS; 

' S  v  s  t  s  Capac’tive) 

V  PULSED  SUPPLY  Of  PHOTOM’JL  TIPI  IFRS 

t  y  A»nin.  H  G  Ivcne-ko-  G  N  Merkov  ar-d  5  V  Samylov 
Instrument*  And  Experimental  Techniques-  No  1.  pp  185*  187  (02/1  970  ). 
r  r  an  s .  from:  Pribory  i  Te/hnixa  F  *  spo'  » *»r ta  1.  163-189 

(  January  F  eburar  y  l;*Ci 

The  operation  of  an  FEd-JC  phot  em-.K  i  p  I « f-  or.  feeding  with  a 
pulsed  voltega  of  uo  to  !?  wv  w**  a  Pulse  .engtn  cf  S  m-cra-ec 
studied  The  leading  edge  of  a  s  gle  ele-frm  rulse  wrs  s‘i-  mi..  » 
J  5  nsec.  The  C'rcw’t  of  the  ou.*e  «nd  effects  aerrr-pan,  i  g 

the  ruMad  feeding  o'  the  phot  on  ■»  1 1  •  n»  9'  *r<*  convde-«ii.  *  *  '* 

Primary  Keywords  Pulse  Generator,  TH.-at-or.  13  VJ  Output.  10  A 
Output  ■  V  “.crossro'o  r».l*e  W »  dth 
COPYRIGHT  '970  PLFN."  PRf'.S.  RfPRINifD  w  1 1  r*  PERMISSION 


;  c . 


i mar  t  a 


No  A,  pp  1083*1069 
119-120  IJuly-August 


♦or  matching  the  channel 
reflected  from  an  unma;rned 
the  generator  is  based  cn  usirv 
nsMSSior  l.nes  conteiring  fe--.te 
a  nine  se  -oid-  pul  se  ge/*e*,itor  hai-ng  r  '»tod 
'iPlt'tiQ-  frequency  of  up  to  10  kHz  were 


A.  pp  1058-1059  (08/1970 
Tekhnika  Eksperimenta  A.  90-91  ( July-August 


PP  139-1A0  (02/1970). 
126-127 


a  magnetic  field 
being  driven  by 
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iruiSE  GENERATORS;  PULSE  GENERATORS) 

5* *  SF APK-CHArBER  POWER-SUPPLY  CIRCUIT  WITH  SEMICONDUCTOR  TRIGGER 
A  F.  lyudir*.  A.V  Kurochkin.  E.M.  Shernanzon  and  Yu  T  .  Yurkm 
Moscow  Engineering-  hysics  Institute.  Moscow.  USSR 
*  r  st  r  umer  t  s  And  Exoprinentel  Techniques. 

’»a»is.  From-  Pf«bcry 
1970  ) 

The  circuit  of  a  soark-chembor  power  supply  which  utilizes 
trens-stors  operating  in  the  avalanche  mode,  dynistnr*.  and  a  vacuum 
so/.r*.  relay  is  presontod.  ! he  operational  threshold  is  less  than  100 
r The  delay  of  the  m  gh  voltaga  pulse  with  respect  to  the  input 
p-j !  se  *s  *pcror'*#toIy  80  nsec.  A  Refs- 
Primary  Keyword*;  Pulse  Generator:  Transistor  Driver  Circuit;  Vacuum 

Spa-k  Gao;  Low  Delay.  Lew  Jitter;  Low  Trigger  Voltage 
COpYRIGHT:  1970  PLEn.m  PRESS.  RfPRlN’ED  WITH  PERMISSION 
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(PJLSE  GENERATORS:  SWITCHES.  CLOSING) 

(Trigger.  Thyristors) 

THYRISTOR  HIGH-VOLTAGE  PULSE  GENERATORS 
V.A.  t.r tpm'nv.  N.G.  Vnro-fv*  and  V  M.  Knya.’ev 

Inst  rcmc’-  t  s  nd  F  ■  nrr  •  «■  gn  ta  I  Techniques.  Ho.  3.  pp  817-818  (08/1  970  ). 

Trans  fitir:  Prto»  /  .  (qk  imk.i  *  k  soer  » mp»itfl  3.  162-163  (MayJure  1  970  ) 
THv’  ntor  h  qh  .'O.tauv  pulse  gnnpra'urs  for  triggering  spar* 
chambers  nrp  cescr  bed.  'n  gr  ,i’,itor>  use  k'jZOli.  thyristors  a'd 
produce  isolate  i  cjlses  h*v»g  for  the  fp'.noctivn  gc'irito'n  ‘.-o 
#ollc.-.ng  pur.i'f**'')  pc.. so  vcl*-.ge,  A  Avi  5  K  f  .  Pu  1  se  ^  c  J  r  r  on  *  ■  1*  * 

an.,'  5C  A ;  r  1  se  *  "*J  10C  n«,6c:  oel*v  from  moment  of  aiPi  iCA*  1  S'-  O* 
triggering  pul se.  80ardkCGnsp-  3  Refs. 

Pr  irarV  Yov'i'nros  Trigger  P.lsi  Generator;  Thyristor:  Pulse 
.  Cr.'.qade  Generator 

C0pYR!GkT  1  970  *»LEN.-  PRESS.  REiLlN’ED  Wild  PEPMISSION 
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(PULSE  GENERATORS;  BREAKDOWN  STUDIES) 

(Capacitive:  Exploding  Umt) 

•HfRISTOP  PULSE  CIRCUIT  FGR  CCNtrolLING  THE  EXPLOSION  OF  A  THIN  WIRE 

Ya.S  Brovman  and  F.I.  Slezinger 
T  ranscaucas  i  an  Branch.  ENIWC-.  Frevan 
Instruments  And  E >ogr i «ir t a  1  Techniques.  No.  1. 

Trans,  prom:  Pr'bory  i  Tokhn.ka  Eksperimenta 
( January- February  1 9 ; 0 ) 

A  circuit  for  contiol  of  wire  explosion  i 
described  The  wire  itself  closes  tho  circui.  __ 

current  pulse  shaped  by  an  1C  circuit  containing  the  wire  2  Refs. 
Primary  Keywords  Pulse  Generator;  Low  Voltage;  Low  Current; 

Thyristor;  Exploding  Wire;  Se 1 4 - sw 1 1 ch i ng :  Wire 
Displacement;  1x5  Force 

COPYRIGHT:  1  970  PLENUM  PRESS .  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

TIME  CHARACTERISTICS  Or  ELECTRICAL  BREAKDOWN  IN  VACUUM 
N  F.  Olendr'xaya  arrt  M.A.  Sal 'man 

Soviet  phy s i c s-Techn i c« 1  Physics.  Vol.  15.  No.  2,  pp  2A2-2A7  (08/1970). 
Tr.m».  F rnn :  Zhurntl  r okhn i che tk o i  Fiziki  AO.  355-339  (February  1970) 
Volt-second  choracter i at i cs  of  brekodown  \n  vacuum  uo  to  550  kV 
hove  been  determined  with  i nt er *1 ert rode  gaps  in  the  range  of  5-15  mm 
w.th  unconditioned  electrodes.  The  breakdown  delay  time  is  calculated 
from  the  vol t- second  character i st ' cs  w<th  ramp  voltage  pulses.  It  wa* 
f o jnd  that  with  unconditioned  electrodes  the  Pulse  factor  (surge 
faetcr)  and  delay  time  increase  when  the  i nterelertrode  gap  is 
increased.  7  Refs. 

Primary  Keywords:  Temporal  Resolution;  Unconditioned  Electrode;  5-15 
mm  Gap;  Delay  Measurement 

COPYRIGHT:  1970  AMERICAN  INST1TUTE  OF  PHYSICS.  REPRINTED  WITH 

permission 

2133 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

(PSP(CTRAlL*rR^oi  VE^OMICAL  DIAGNOSTICS  FOR  HlGH-POWER  NEUTRAL  BEAMS 
J.F  Bo-.nai.  r,  S'acc-3.  C  Breton.  C.  DeMichelis.  J.  Drueux.  M. 

Matt 'oli.  R.  Pte^on  and  J.  Rnmette 
EURATOM- CE« .  Centro  d'etudes  Nurleares.  France  92260 
Phys«cs  Letter*.  Vol  75*.  No.  1.2.  dp  65*68  (12/1979). 

An  opt ;cai  method  of  diagnosing  a  high-power  neutral  beam  is 
orepcsed.  Spectral  profiles  for  some  of  the  neutral  particle 

are  obtained  and  then  used  to  calculate  the  proportions  of 
ti,e  different  populations.  An  apostenori  check  of  th*  results  is 
« . sc  done  7  Refs.  ... 

Pri-/.ry  Keywords:  Neutral  Beam;  Target  I  nter « et  i  on* ;  Emitted  Light; 

Forward  Emission.  Bear  Energy;  Particle  Flux 
COPYRIGHT:  1979  NORTH  HOLLAND  PUBLISHING  CO. 
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(F-L-WfR  CONDI  T  TON  I  NG) 

(•vise  Transformers)  __  _ _  ^ ^ 

DESIGN  QF  TESLA  TRANSFORMERS  USED  IN  DIRECT-VOLTAGE  ACCELERATORS 

0  Kh.  Oinev 

Jr.iversity  of  Seohia,  Bulgaria 

Soviet  Atomic  Enerty,  vcl  A6,  Ho.  3.  pp  208-209  (03/1979). 

Trans  From-  Atomnaya  fnerg'ya  A6.  1-9-180  (March  1979) 

Di rect-vnltogn  cha r ged-par 1 1 c le  acco 1 er a t or  % ,  employing  the  Tesla 
transformer  as  a  h . gh - v o 1 t A gc  generator,  have  come  into  wide  uSO  in 
rpce  '.  year*  In  such  accelerator*  tho  load  to  the  seconda-v 
tuiMi'ori-Br  circuit  is  th»  accelerating  tube  which  accelerates  beams 
w»u-  pulse  cur'Qnts  ranging  (rsx  tens  to  several  thousands  amoeres. 

The  pr isant  pacer  cons.der*  theoret • cal  1 v  the  effect  of  this  lead  on 

the  Tesla  transformer  and  on  its  parameters.  2  Ref*. 
Tusla  T rars'ermer ,  Analys’s;  Coupling  Coefficient; 
lo-i'1  Consi  do'flt  ions 

rirvpir.iH  197-  P.fN'M  PRcSS.  SF^RINTfO  WITH  PERMISSION 


(SWITCHES.  CLOSING;  SUIT CNE5 .  OPENING) 

(Vacuum  Gap*.  Electrical;  Vacuum  Gaps,  Magnetic  Field) 

MAGnETICALLv  CONTROLLED  VACUUM-ARC  ON-OFF  SWITCH 
*.  Oethlefsen  and  J.  Myl»us 
Gould  Inc.  Colmar.  PA  1&9J5 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26.  No.  JO  pp  1491-1496 
( 10/1979) . 

A  vacuum  spark  94  p  is  demonstrated  which  attains  high-power 
sw»tch-off  capability  by  a  magnetic  control  field  applied  to  the 
anode  in  a  Penning-type  discharge  geometry.  Applying  the  magnetic 
field  raises  the  arc  voltage  and  excites  oscillations.  Circuit 
interruption  results  if  the  ere  current  is  reduced  to  the  current 
chopping  level  of  the  cathode  material.  Shunt  capacitance  raises  the 
interruption  ability.  Currents  up  to  9  kA  were  interrupted.  Transient 
recovery  voltages  ranged  up  to  20  kV .  10  Refs. 

Primary  keywords:  Vacuum  Arc:  Pulsed  Magnetic  Field;  Cathode  Current 
Chopping  level.  Penning  Discharge 
COPYRIGHT:  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(PC4ER  CONDITIONING) 

(Pulse  Fornmg  Networks) 

PUL  $£>  POPMI  NO  NETWORKS  WITH  TIME-VARYING  OR  NONLINEAR  RESISTIVE  LOADS 
R.M.  Roark .  M . E  Pcrten.  L.B.  Masten  and  T.R.  Burkes 
Texas  Tech  L'n  i  ver s i  tv .  Lubbock.  TX  79909 

iEtS  Transactions  On  Electron  Devices.  Vol.  ED-26.  No.  10  pp  1591-1549 

T 1  C/1  97  9) 

High-powgr  pulse-forming  networks  <PCN)  havo  been  in  use  for  some 
time  The  networks  are  usually  designed  using  techniques  that  assume 
a  desired  Dulse  shaoe  and  a  constant  res'st've  load.  High-pouer 
gaseous  discharge  devices  have  created  a  need  for  high-power  pulse 
generation  operating  >nto  time-varying  resistive  loads  or  nonlinear 
resist  ve  lords.  Although  some  work  has  boon  done  in  dosigmng  a  PFN 
with  a  t :  me-vr  ry  i  r»g  loss,  little  has  been  dene  for  the  nonlinear 
leads  in  goierai.  In  this  paoer  a  study  of  tho  effects  of  a 
tine-varying  or  nonl:ncar  load  ©n  a  ® r N  is  presented  using  simulation 
techniques.  The  resultant  output  pulse  is  compared  to  the  desired 
Oali'9  using  different  error  functions,  such  as  mean-square  error  and 
absolute  e-ror.  The  sensitivity  of  the  error  function  with  respoct  to 
the  parameters  of  the  PFN  is  determined.  A  criterion  is  developed  for 
the  adjustment  nf  the  parameters  of  a  PFN  to  improve  the  pulse 
delivered  to  a  time-varying  or  nonlinear  resistive  load  The  form  of 
tho  desired  pulse,  the  error  function,  end  the  type  of  resistive  load 
can  be  varied  to  obtain  a  specific  adjustment  criterion.  In  one  case, 
applying  the  technique  to  a  given  PeN  resulted  in  a  46.4-percent 
improvement  in  m*an-*quare  error.  5  Ref a- 
Primary  Keywords:  Nonlinear  Load;  Numerical  Calculation;  Design 
Coosi darat i ons;  Comparison  With  Experiment 
COPYRIGHT:  1979  IEEE.  REPRINTED  WITH  PERMISSION 


( ENERGY  CONVERSION.  ELECTRICAL;  ENERGY  CONVERSION,  ELECTRICAL) 

'Rower  Supplies;  Charging  Circuits) 

A  NEW  RESONANCE  TRANSFORMER 

J . L .  Harr i son 

Maxwell  Lobs  Inc,  San  Diago.  CA  92125 

IEEE  Transactions  On  Electron  Devices.  Vol-  ED-26.  Ho.  10  pp  1545-1549 
00/19791  . 

Resonance  systems  have  been  used  to  proved*  transformer- 1  i  tee 
voltage  stePUP  from  e  low  voltage  to  a  high  voltage.  However,  all 
early  systems  have  the  disedvontage  that  the  voltego  gain  is  limited 
to  the  G  of  the  total  circuit  (including  the  load).  This  imposes  a 
severe  gam  limit  and  leads  to  high  line  voltage  regulation  under 
changing  load  conditions  when  the  gam  is  moderate.  The  circuit 
described  here  is  a  new  curcuit  which  overcomes  most  of  these  early 
problems.  It  provides  a  gain  which  is  relatively  insensitive  to  the 
Load  circuit  and  is  mainly  limited  to  the  product  of  the  0  of  the 
resonant  loops  (i.e..  the  regulation  of  the  circuit  »s  similar  to 
that  of  en  iron-core  transf or*»r ) .  Furthermore,  several  stages  Can  be 
stop  or  senrs  connected  to  provide  an  unlimited  potential  gain.  The 
Circuit  is  thus  a  competitor  of  the  iror-core  transformer,  and  will 
be  particularly  attractive  in  very-high-voltage  c-  h i gh-f requency 
circuits  uherq  adequate  insulation  or  hysteresis  loss  becomes  a 
proolem.  1  Refs. 

Pnma-y  Keywords  Resonance  T r ansf orm»r  ;  Good  Voltage  Regulation; 

Resonant  g  .  High  Ga  ■  n  ;  So- ,  ®s-pa  r*  1 1  el  Ccmec*  ■  on 
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(Pulso  T  r  an  r.f  or  rror  S  ) 

DESIGN  OF  COAXIAL-CABLE  PULSE  TRANSFORMERS 
R.E.  Dellinger  (1),  P  A.  MolJ  (1)  and  0 . L .  San  th  ,2) 

(1)  State  University  of  New  York  at  Buffalo.  Buffalo,  NY  14226 
(?)  AFWI.  X  •  rt  land  ArB .  NM  87117 

IEEE  Transactions  On  Electron  Devices,  Vol-  ED-26,  No.  10  pp  1549-1551 
(  10/1979) . 

Coax i el -cable  pulse  transformers  with  good  high-frequency  response 
( 50 -ns  rise  time)  and  excellent  high-voltage  interwinding  insulation 
(>  =  50C  kV  primary  t,'  secondary)  were  designed,  built,  and  tested. 

They  have  the  advantage  that  the  open-circuit  transformat i on  ratio  is 
unaffected  by  the  thickness  of  the  interuinding  insulation,  and  good 
coupI ; ig  is  maintained  with  steo-up  designs.  An  equivalent  circuit 
was  devpjoped,  involving  two  coupling  coefficients,  which  predicted 
the  measured  results  with  reasonable  accuracy.  Values  of  primary, 
secondary,  and  leakngo  inductances  were  1.4.  2.2,  end  O.S  microHenry, 
respectively-  9  Refs. 

Primary  Keywords:  Coax ial-cable  Pulse  Transformer;  Fast  Rise  Time; 

High-voitaje  Capability;  Very  Good  Coupling.  Vo’ tag* 
Steruo 
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Analysis  of^a^inductive  energy  migh-perveance  electron-beam  generator 

M.  Weiner 

f COM.  Fort  Monmouth.  HJ  07703  _  ....  .... 

IEEE  Trensactions  On  Electron  Devices.  Vol-  EO-26,  No  10  PP  1531-1536 
(  10/1979).  .  ..  .  - 

Recently.  Slivkov  end  Dolgechev  proposed  en  interesting  type  of 
electron-beam  generator.  consisting  of  a  high-voltage  triode  in 
series  with  e  storege  inductor  During  the  storage  time,  the  triode 
operates  with  e  depressed  collector  voltage.  A  high-energy  current 
pulse  is  obtained  when  the  triode  is  switched  from  a  hi gh-per veance 
stete  to  a  low-parveanee  one  In  this  paper,  the  circuit  model  for 
the  beam  generator  was  expanded  to  take  into  account  grid  capacitance 
and  beam  loss.  Computer  results  based  on  th*  new  circuit  model 
predict  a  train  of  s i nyso *  do  V  - 1 1 ke  Pulses  *n  the  triode  output  when 
the  grid  is  suddenly  connected  to  a  portion  of  th*  storage  inductor. 
An  electron-beam  generator,  capable  of  producing  a  train  of  megevolt 
pulses  at  high  currents-  •»  predicted  4  R#*s 

Primary  Keywords;  Storage  Inductor;  High  Ve.taje  Triode;  Low 
Per veance ;  Modelling;  Numerical  Calculation 
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(POWER  CONDITIONING) 

(Pulse  Forming  Network) 

A  M0 CL  . Aff  P'K  WIT*  PUiSFWI.'Th  aSJIJTY 

H.J.  Blinchikoff  and  R  A  Garderyh. 

Ue st i ngho use  Electric  Corp.  8elt« "ore .  MD  21205 

IEEE  ‘rarsatrt  •  ons  On  Electron  Devres.  Vol.  ED-26.  No.  10  PP  1557-15«»0 
(  10/1977)  .  .  4  . 

This  paper  describes  *h*  Ue*'gn.  enalvsi*.  and  realisation  of  a 
1  i  ghtwe  •  g-.t .  1  Ow-  i  mpeaence  pulse- formi  nq  network  (PFN)  in  which 

i  den  t i co 1  i nducto'-C+ooz i tor  m.rtjlos  can  be  added  or  removed  to 
Change  Pulsewidth  while  mam*a  •  ng  high  Pulse  quality  without 
int-oduc-ng  excessive  pulse-top  rerturbat  ons  Th#  ®FN  evolved 
contain*  an  i  nftut  module  that  s  opt'mirer*  for  a  ru  1  se-pl ateeu  ripple 
of  *or-  0  5  percent  Th*  ripple  remains  w  thin  this  limit  as  modules 
•  •-e  edeed  or  removed  from  th*  ptN  to  change  th*  puisewidth  tn 
2-micros*ccnd  steps  Th#  optimised  parameters  ere  presented  in 
no r»o 1 i form  allowing  the  optimum  resoerse  to  be  achieved  for 
aroitrary  puisewidths  and  network  i  moeda->ces  Thi  s  1  ow- r  i  pp  1  e 
response  is  achieved  without  incorporating  mutual  inductance  «nto  the 
design,  therefore,  eating  th*  module  turmrg  #nd  assembly.  Mutual 
fnductenee  has  been  considered  i nd i spensi b le  in  RTS's,  but  it  >s  * 
roadblock  for  modular  construction.  Its  elimination  as  e  design 
parameter  is  th*  key  to  realising  th*  modular  PFN  A  breadboard  was 
built  end  tested  under  hign  power.  Included  are  measured  responses 
that  vt'ify  that  the  modudlor  concent  and  optimum  response  can  be 
r policed  m  practice.  2  Refs.  .  ,  , 

Primary  Keywords:  Variable  Pulse  Width;  High  Pulse  Ovality,  low 
Impedance.  Modular  (  os  ■  k'. 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

DOUBLE-ENDED  HYDROGEN  THYRATRONS  FOR  CROWBAR  PROTECTION  OF  HIGH-POWER 
TUT  SYSTEMS 

N.S  Nicholls  (1>.  H.  Menown  (2)  and  R.J.  Wheldon  (2) 

(1)  Royal  R.-riar  Establishment.  Malvorn,  Worcester  shi  re.  UR 

(2)  English  Electric  Velve  Co  Ltd.  Chelmsford.  Essex,  UR 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1456-1461 
(10/1979) . 

The  paper  describes  e  new  range  of  compact  double-ended  thyratrons 
Specifically  designed  for  crowbar  use  up  to  100  kV  with  an  auxiliary 
Power  consumption  of  only  75  W  A  dynamic  test  arrangement  is 
described  which  demonstrates  the  tube’s  capability  of  discharging 

0.(5  microfarad  charged  to  60  WV,  the  current  rising  to  500  A  at  a 
rate  of  50  kA/mi cr osecond ,  with  an  anode  delay  time  of  200  ns.  The 
test  eouipment  simulates  either  grounded  cathode  or  floating  deck 
operation  under  conditions  where  e  flash  arc  fault  occurs.  7h# 
effic  ere/  of  the  protection  >s  evaluated  by  monitoring  the 
*  1 et- th-ough  current’,  charge,  and  energy.  Coincidence  counters 
r eg i s t a-  faulty  operations  A  compact  auxiliary  Supply  module  makes 
these  tubes  especially  attractive  to  aerospaie  systems  engineers.  9 

Refs. 

Primary  Keywords  Ceramic  Thyratron;  Multigap;  Crowbar;  ‘Thyratron* 
Mode.  H  *  .  Transient  Analysis,  eault  Simulation 
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(SUI TCHEE .  Cl  OS  1  Mi ) 

(Cos  Gaos,  tlsrtrical) 

WIG*  REPETITION  RATE  BURST-MODE  SRARR  GAP 
A  fallens.  •-  l  Rpynato.  R  Hester,  A.  Chesterman,  E.G.  Cook.  T. 
rokota  and  W  Dexter 

laurr  e  I'vermore  lab.  livermo-P.  CA  94550 

IEEE  I r p- sar t i ens  On  Electron  Devices,  Vol.  ED-26.  No.  10  pp.  141J-1413 
f]0'19'9). 

Results  are  presented  on  the  design  and  testing  of  •  pressurized 
gas  c!c.»n  spa r  k  -  gap  Switch  capable  nf  high  repetition  retes  in  a 
bu-st  -ode  o*  operation.  Th*  switch  parameters  which  have  been 
achieved  ar#  as  follows  22(i  kV.  42  kA,  a  five-pulse  burst  at  1  kHz, 
12-ns  rise  time.  2*ns  jitte-  at  a  oulsewidth  of  50  ns.  1  Refs. 

°r- ma* ,  ‘evwords.  Gas  Blown  Spa'k  Cap.  Burst-Mode.  High  Reliability 
Second.',  ry  Keywords-  B  !  urn  l  e  i  n 
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PARTICLE  BEAMS.  ELECTRON;  PARTICLE  BEAMS.  JON) 

(upne ra.'on  ELECTRON  AND  ION  BEAM  GENERATION 

J  A  Nation 

C;  rpe!  I  M  .vrsity.  lthica.  NY  14B50 
article  Accelerators.  Vol.  10.  PP  1-30  (01/1979). 

’he  author  presents  a  review  of  high-power  electron  and  ion  beam 
g«ne*-at*on  A  general  overview  is  given  for  Marx  generators,  pulse 
fommy  networks,  insulators  (including  a  presentation  of  some 
unpublished  data  on  diolectric  strengths  and  breakdown  times),  and 
be*-  diodes  The  mechanisms  involved  in  the  generation  of  electron 
a-r  or  boms  are  examined.  Also  presented  *r*  discussions  of 
irdut* i v e  ac ce 1 r-ator j  and  collective  ion  accel or at i on  154  Refs 
Primary  Keywords  Review;  Beam  Description;  Machine  Description;  Basic 
Physics  Of  Generation;  Marx  Generator 
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(Gas  Gaps.  Electrical) 

MULTICHANNEL  SURFACE  SPARK  GAPS 
W.J.  5ar jaant .  R.S.  Taylor.  A.J.  Alcock  and  K  E.  Laopold 
National  Research  Council.  Ottawa.  Ontario.  Canada 

IEEE  Transaction*  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1414-1417 
(10/1970)  . 

A  study  has  bean  undertaken  on  high-pressure  surface  discharge 
switches  potentially  capable  of  moderate  repetition  rate  operation. 
The  pa  r  arret r  i  c  experiments  reported  were  carr-ed  out  utilizing  the 
gaps  as  transfer  switches,  under  pulse  charging  conditions,  between 
several  *yr-es  o*  1 ow- i mpedanc*  tr«nsni  ssi on  linos  and  a  high-pressure 
raro-gas  nalid*  laser  discharge,  acting  **  the  load.  The  effects  of 
soark  gao  r-ternol  oeo-etry.  gas  composition,  and  controlled  changes 
■r  the  laser  load,  uoon  gap  o-ltichfrnelinj.  closure  s»mult*nei ty . 
and  pp< '  ho»dof<  capability  are  discussed.  These  surface  gaps,  of 
length  66  r*r,  r*]ieb.y  close  19  charnels  par  side  (?9  per  meter)  with 
a  sol do*f  voltage  greater  than  129  kV  and  a  closure  simultaneity  of 
aro-ov imately  2  rS  for  the  first  509  shots,  increasing  to  about  5  ns 
and  remaining  there  for  100CC  shots,  the  test  limit  to  date. 
Prgitminary  results  ot  higher  charging  voltages  have  yielded  intense 
multi  channel « r>  j  with  holdoff  voltages  in  excess  of  210  kV  .  8  Refs 

Pr-mary  Keyword-,  Surface  Discharge.  Ren-rated:  Ge6m*trie  Effects: 

Intense  Mui t ichannel « ng 
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(Gas,  Electrical) 

ELECTRICAL  BREAKDOWN  OF  GASES:  IONIZATION  GROWTH  IN  AIR  AT  HIGH 
PRESSURES 

J.  Outton,  F.L.  Jones  end  R.U  PalmQr 

University  College  of  Swansea.  Singleton  Park,  Swansea.  Wales 
proc.  Phys.  Soc.,  Vol. 78.  No. 4  pp.  569-585  (02/1961). 

This  paper  describes  experiments  used  to  measure  the  ionization 
coefficients  in  air  extending  the  range  of  pd(pre*sure  x  distance) 
values  examined  up  to  2500  Torr  cm  for  wh>ch  the  sparxing  potential 
is  about  80  kv.  The  value  of  E/p  for  the  experiments  was  varied  from 
55  to  40  v/cm  Torr.  The  growth  cf  pre-breakdown  ionization  currents 
is  analyzed  using  <I/Io,d)  greet.*,  where  lo  is  the  small  initial 
current  from  the  cathode.  Initial  result*  showed  that  the  cathode 
surfaco  had  an  effect  on  the  value  of  the  secondary  ionization 
coef  f c  i  ent .  Once  these  effects  were  nogated  by  using  a  silver 
cathode  it  was  found  that  the  secondary  ionization  coefficient  was 
dependent  only  on  C/p,  while  the  primary  ionization  coefficient 
showed  a  decrease  as  pressure  was  increased  at  a  constant  E/p.  The 
results  found  agree  f*ir)y  closely  with  previously  published  results 
even  though  the  accuracy  of  the  measurement  of  the  ionization  current 
had  improved.  20  Refs. 

Primary  Keywords:  Townsend's  Second  Ionization  Coefficient:  E/p 

V.i»  i  at  i  on  ;  D>  y  A  .  r 
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i Gas  Gars.  Crc n$ed-f i el d ) 

OPERATING  CHARACTERISTICS  OF  THE  CROSSED-FI El D  CLOSING  SWITCH 
R.J.  Harvey 

Hughe*  Research  Labs.  Malibu.  CA  90265 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1472-1482 
r  10/1979)  . 


The  function  of  the  crossed-f i eld  closing  switch  (CFCS)  ha*  boon 
studied  over  a  wide  range  of  variables.  Three  different  modes  of 
conduction  have  been  observed:  the  conventional  crossed-f i eld 
discharge,  a  hybrid  ho  1  low-cathode  discharge,  and  the  vacuum  arc. 
Depending  on  the  amplitude  and  duration  of  the  current,  conduction 
may  typically  pass  through  these  modes  in  the  above  sequence.  The 
CFCS  may  be  triggerod  magnetically  or  by  gr i d  control  into  a  number 
of  states  with  varying  levels  of  voltage  drop.  Conduction  may  bo 
allowed  in  the  reverse  direction  or  prevented.  The  present  design  is 
limited  in  response  speed  and  repetition  rete  by  the  inductance  of 
the  grid  and  anode  lends,  the  lack  of  efficient  pressure  control,  and 
the  need  for  o  pulsed  magnetic  field.  Criteria  are  presented  which 
show  the  directions  in  which  extrapolat i ons  in  design  may  lead.  It  is 
concluded  that  the  CFCS  is  potentially  capable  of  performing  some 
function*  more  reliably  or  effectively  than  conventional  switching 
devices,  and  variants  of  the  device  may  eventually  be  capable  of 
performing  functions  not  presently  achievable  by  any  other  means.  13 
Refs. 


Primary  Keywords:  Closing  Switch;  Three  Conduction  Modes 
Trigger;  Grid  Trigger;  Helium  Filled; 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Self) 

TIME-RESOLVED  RESISTANCE  DURING  SPARK  GAP  BREAKDOWN 
W.K.  Cary  Jr.  and  J  A.  Mazzie 

Naval  Surface  Weapons  Center,  Dahlgren.  VA  22448 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26.  No.  10  pp  1422-1427 
(  10/1979  ) 

The  breakdown  voltage  ond  the  time  derivative  of  the  current 
through  a  spark  gap  terminating  a  transmission  line  were  measured  es 
•  function  of  4  gas  species,  3  gap  pressures,  end  2  gap  spacing*. 

From  these  meesurements .  the  time-varying  channel  resistance,  the 
power,  and  the  energy  dissipated  in  the  discharge  can  be  determined 
for  the  first  1503  os  of  breakdown.  Date  were  obtained  with  a 
74-em-long  transmission  line,  open  at  the  charging  end,  and 
terminated  by  e  spark  gap  at  the  other  end.  The  lino  was  oulse 
charged  with  a  2-mi crosmcond  rj*»  time  pulse  having  m  maximum  vo) tag. 
of  3  kV.  The  breakdown  voltage  was  determined  by  monitoring  the 
charge  voltage  waveform  while  n  di/dt  probe  close  to  the  snark  gap 
provided  a  sampling  oscilloscope  with  the  other  desired  signal.  The 
latter  waveform  was  then  digitized  and  the  data  were  reconstructed 
using  Fourier  techniques  on  a  computer  to  account  for  the  frequency 
-esponse  of  the  required  sign«l  delay  line  4  Refs. 

Primary  Keyword*:  Breakdown  Voltage,  di/dt  Measurement;  Der»ved 
Resistance;  Pulse  Forming  Line 
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DEVELOPMENT  OF  A  100-KV  MULTIMEGAWATT  REPETITION  RATE  GAS  SWITCH 

A.  Ramrus 

Maxwell  Laboratories  In*..,  San  Diego.  CA  92125 

IEEE  Transection*  On  Electronic  Devices.  Vol.  ED-26,  No.  10.  pp 
14)7-142)  M0/1979). 

A  ICO  kV  ges  switch  has  been  developed  and  tested  which  is  capable 
of  controlling  5  MW  evorego  power  when  operated  up  to  2S0  pps 
repetition  rate.  Recovery  of  the  switch  voltage  holdoff  capability 
of  tar  each  discharge  was  accomplished  by  providing  both  a  1  ms  grace 
period  during  which  no  voltage  is  reapplied  and  by  continuously 
Purging  the  switch  with  40  psig  pressurized  air  at  flow  rates  up  to 
60  SCEM  The  switch  was  tested  using  a  simulation  technique  in  which 
the  switch  was  subjected  to  the  same  repetitive  oeak  voltage  and 
current  as  it  would  in  controlling  several  megawatts  of  average 
Power.  Limits  of  switch  per  f  orirar  co  as  a  function  of  air  flow  rate 
and  peak  voltage  hove  been  established.  0  Re's. 

Primary  Keywords  Controls  5  MW  Avragu  Power.  2*0  Pns  Repetition  Rate. 

Pr *  a  s  ur  >  zed  Air  flow;  Simulation  testing;  Watered 
Load  P‘N 
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VARIATION  CF  TOWNSEND’S  SECOND  COEFFICIENT  IN  El ECTRODEl ESS  DISCHARGE 
Sen  S.N.  and  Ghosh  A.K. 

Jadevpur  University.  Calcutta.  India 

Proc.  Phys.  Soc.,  Vol.  79  pp .  18C-189  (06/1962). 

The  author*  report  the  variation  of  Townsend's  second  coefficient 
in  an  electrodeless  discharge  Results  for  several  lengths  and 
pressures  in  dry  air  are  presented,  along  with  the  variation  with 
E/P.  A  mathemat i cul  expression  is  presented  for  the  variation  of 
Townsend's  second  coefficient  with  E/P.  which  agrees  well  with 
experimental  results.  8  Refs 

Primary  Keywords:  Townsend's  Second  Coefficient;  Electrodeless 
Discharge;  Pressure  Variation;  E/P  Variation 
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PULSE  TRANSFORMERS 

H.W.  Lord 

General  Electric  Co.  Schenectady,  NY  12301 

IEEE  Transactions  On  Magnetics,  Vol.  MAG-7,  No.  1,  pd  17-28  (05/1971). 

Pulso  transformer*  capable  of  transmitting  substantially 
rectangular  voltage  pulses,  with  durations  of  less  than  on* 
microsecond,  wore  developed  for  radar  applications  during  World  War 
II.  Ueir  primary  functions  wer*  to  match  the  impedances  Of 
hi gh-p&wer  microwave  radio-frequency  #1 ect ron-tuba  generators  to 
electronic  pulse  generators  and  coaxial  transmission  cobles,  end  to 
provide  polarity  reversal  and  impedance  matching  functions  within 
Pulse  generator  circuitry.  The  principle  contributor  to  the 
development  of  satisfactory  pulse  transformers  was  the  development  of 
cores  of  thin-guage  magnetic  materials  having  1  microsecond  pulse 
permeeb : 1 » t i es  in  the  range  of  50®  to  3500  for  flux-den*ity  change* 
of  1C000  G.  The  development  of  void  free  dry-type  insulation  systems 
made  it  possible  to  produce  dry-tyoe  pulse  transformer*  for  operation 
at  pulse  voltogos  below  12  kV .  The  pulso  transformer  development  work 
was  paralleled  by  analytical  work  which  enabled  Pulse  transformer 
designers  to  make  designs  to  meet  the  requirements  of  the  radar 
circuit  designers.  The  analysis  relate*  the  three  principle  pulse 
transformer  parameters,  which  are  magnetizing  inductance,  leakage 
inductance,  and  effective  distributed  capacitance,  in  combination 
with  the  circuit  parameters  which  are  source  resi stance,  effective 
load  resistance,  and  load  shunt  capacitance,  to  the  rise  time,  top 
ripple  and  droop,  and  fall  time  of  the  output  pulse.  19  Refs. 

Primary  Keywords:  Impedance  Matching;  Core  Construct i on ;  History; 

Dosign  Considerations 
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(SWITCHES.  OPENING) 

(Go*  Gars.  Crossed-f i#ld) 

A  HI'w  SFFED  HVDC  CIRCUIT  BREAKER  WITH  CROSSED-FI El D  INTERRUPTERS 
G.A.  Hifmann,  G.L.  laBarbera.  N.E.  Reed  end  l.A.  Shillong 
Hughes  Research  Labs.  Malibu.  CA  90265 

Iff.E  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-95.  No.  4. 
pp  1187- 1 193  ( 08/1976) . 

A  novel  HVDC  circuit  breaker  is  described  which  utilizes 
crossed- f i el d  interrupter*  in  *  sequential  switching  mod*.  The 
breaker  and  its  components  were  tested  in  an  inductive  energy  storage 
facility  at  levels  of  1000  A.  100  kV  and  performed  satisfactorily. 

?2  Refs. 

Primary  Keywords:  1000  A.  100  kV  HVDC  Circuit  Breaker ;  Cross*d-f i el d 
Interrupt e-s;  Opening  Switch 
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(SWITCHES.  CLOSING) 

(Avalanche  Transistors,  Electrical) 

METHOD  OT  APPLYING  AN  AVALANOE  TRANSISTOR  GENERATED  70  NS  GATING 
IMPULSE  TO  A  FOCUSED  PHOTOMULTIPLIER 

B . I .  E \ phi ck 

Atomic  Weapons  Research  Establishment.  Aldermaston.  Berkshire,  UK 
journal  Of  ’hys  cs  E;  Scientific  Iniruments.  Vol.  2,  Sari**  2.  pp  953- 


°rima'y  Keywords:  Transformer  Coupled.  70  Nanosecond  Pulse  Width;  10 
Nanosecond  Switching  Time;  Photomultiplier  Driver 
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(Pl'LSf  GENERATORS;  POWER  CONDITIONING) 

(Systems,  Pulse  Transformer s) 

500  KV  NANOSECOND  SQUARE  WAVE  PULSE  GENERATOR 
G  A.  Mesyats,  ,  V.V.  Khmyrov  and  v.P.  Osipov 
Tomsk  Polytechnic  Institute,  Tomsk.  USSR 

Instruments  And  Exper i manta )  Techniques.  No.  2.  pp  379-381  (04/1969). 
rens  From  Pnhory  i  Tekhmka  Eksperimente  2.  102  104  <M*rch-April 
1  969  ) 

This  Pape-  describes  a  Pulse  generator  with  the  following  output 
characteristics  pulse  amplitude.  53-500  kV;  puls*  duration.  10-40 
r-sec  .  pulse  frsqoency.  from  single  pulses  to  50  H*;  pulso  front 
V****"'  3  nsi-c.  tk„  generator  is  designed  to  feed  an  electron  tub* 


Pr  mar y  Keywords  Ma-« 
COPY*  IC.HT  196V  PL  '  <  " 


venerator,  Tesla  Charging  T ran sf ormer .  Puls* 
rg  jn»;  Oil  Cor*  Pulse  Transformer 
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(PARTICLE  BEAMS,  ELECTRON) 

( T  ranscort ) 

BEAM  CHOPPER  FOR  SUBN  ANOSECONt)  PULSES  IN  SCANNING  ELECTRON  MICROSCOPY 
HP.  F*uerb*u»  a^d  J.  Otto 
Siemens  AG.  Munchen.  ERG 

J.  Phys.  E.  sci.  Instrum.,  Vol,  11  pp.  529-532  (07/197?). 

A  method  for  deflecting  the  beam  of  primary  electrons  in  a 
scanning  electron  microscope  is  described.  Two  trough-type 
travel  1 i ng-wave  structures  are  driven  by  two  pulse  generators  of 
opposite  polar>ty.  thus  creating  the  electrostatic  field  which 
deflects  the  beam.  Primarily  electron  beam  pulses  of  350  ds  are 
realized.  11  Refs. 

Primary  Keywords-  €-beo«  Chopper;  Travelling  Wave  Structure;  Fast 
Rise;  Fast  Fall 

Secondary  Keywords:  Scanning  Electron  Microscopy 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage  J 

A  RELIABLE  MULT IME0AV0LT  VOLTAGE  DIVIDER 
D.G.  Pallinen  and  I.  Smith 

physic  International  Co.  San  Leandro.  CA  94577 

The  Review  Of  Scientific  Instruments.  Vol.  93.  No.  2,  pp  299-301 

(02/1972). 

A  two  stege.  OC  coupled.  lineer  resistive  voltage  divider  having  a 
rise  time  of  1.5  nsec  has  been  used  to  measure  voltage  pulses  up  to 
1.8  MV  on  a  pulsed  electron  accelerator.  The  monitor  has  proved  to  be 
stable,  reliable,  and  has  required  little  maintenance.  5  Refs. 
Primary  Keywords:  Resistive  Divider;  Two  Stage  Divider;  Copper 
Sulphate  Resistor;  50  Ohm  Output 
COPYRIGHT:  1972  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(PUL5E  GENERATORS) 

( T  r i ggar ) 

A  HIGH  VOLTAGE  PULSE  GENERATOR  FOR  ACOUSTOELECTRIC  STUDIES 

B.  Griffing 

Purdue  University.  West  Lafayette.  IN  47907 

The  Review  Of  Scientific  Instruments.  Vo).  45,  No.  7,  pp  964-945 
(07/1974  )  . 

A  simple  high  voltage  pulse  generator,  suitable  for 
•coustoe leetr i c  studies,  is  described.  Pulse  outputs  of  variable 
width  and  amplitudes  UP  to  1  kV  are  achieved.  A  technique  to  mere# Be 
the  maximum  output  to  3  kV  is  mentioned-  2  Refs. 

Primary  Keywords:  Capacitor  Energy  Store;  Thyristor;  Rectangular 
Pulse.  1  kV  Operating  Voltage 

COPYRIGHT:  1974  AMERICAN  INST  I Y  u ; £  CF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


(SWITCHES.  OPENING;  REVIEWS  AND  CONFERENCES) 
t Meehan: cal :  Conferences) 

CURRENT  INTERRUPTION  IN  HIGH-VOLTAGE  NETWORKS 
K.  Ragaller  Ed. 

Brown,  Bovon  I  Co  ltd,  Baden,  Switzerland 
Publisher;  Plenum  Press.  N*w  York  And  London  (01/1978). 

This  conference  record  is  primarily  concerned  with  gas  blast 
i  nter  rupta*- s .  The  interaction  of  these  breskors  with  the  interruption 
of  a  power  line  fault  is  reported  extensively.  Twq  main  interruption 
schemes;  the  therm*!  interruption  mode,  and  the  dielectric 
i  nter  rup*.  i  on  mode  are  studied  both  thaoret  i  cai  I  y  and  Pxppr }  mpnts }  1  y. 
DC  current  interruption  is  no*,  considered.  273  Re*s. 

Primary  Keywords.  Opening  Switch;  Gas  Blast  Interrupter;  AC  Current 

Inter r upt i on ;  Thermal  Interruption  Mode;  Dielectric 
Interruption  Moda;  Experiment;  Theory 
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(BREAKDOWN  STUDIES) 

a’-EtScd  FOR  DETERMINING  DENSITY-RADIUS  RELATIONS  DURING  WIRE  EXPLOSIONS 
T.  (orraff  (Ji  and  W.  Chace  (2) 

(1)  Temple  Un’VQrsity,  Philadelphia.  PA  19122 
(2>  Chace  Assoc,  Punta  Gore.  FL  33950 

The  Review  Of  Scientific  Instruments.  Vol.  42,  No.  8.  PP  1184-1186 
(08/1971). 

A  twin  tube  flesh  x-ray  unit  is  used  to  probe  the  density  of 
expending  metal  vapor  produced  in  exploding  wire  experiments.  Using 
an  axial  orientation  for  one  of  the  tubes,  details  not  seen  in  usual 
perpendicular  pictures  can  be  brought  out.  The  developed  x-ray  film 
is  scanned  by  e  mi cropho t om*ter  and  the  trace  compared  with  a 
Standard  wedge  exposed  on  the  same  film.  The  tracings  ere  then 
reduced  to  obtain  density  •»  a  function  of  radius.  Typical  results  as 
applied  to  copper  wire  ere  included.  4  Refs. 

Primary  Keywords:  Metal  Vapor  Density;  X-ray  Diagnostic;  Axially 
Directed  Radiation;  Copper  Wire 
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(SWITCHES.  CLOSING;  SWITCHES,  OPENING) 

(Vacuum  Gaps,  Electrical;  Vacuun  Gaps.  Saif) 

RELAXATION  PULSING  WITH  A  VACUUM  ARC  DEVICE 
A . S .  Gilmour  Jr..  R .  Dollinger,  C.H.  Mam kopoulos,  P.  Schwartz  andM. 
Rosenfeld 

State  University  of  New  York  at  Buffalo.  Buffalo.  NY  14226 
1978  IEEE  Thirteenth  Modulator  Symposium,  pp  217-221  (06/1978). 

In  some  conf igurati ons  of  a  vacuum  arc  device  with  a  cylindrical 
anode  end  an  axially  positioned  cathode,  hi gh-repet i t i on-rate 
relaxation  pulsing  occurs.  Narrow,  repetitive  voltage  spikes  Occur 
with  amplitudes  well  in  excess  of  several  kilovolts.  Each  voltage 
pul ••  is  accompanied  by  a  rapid  ’chop'  in  the  current  through  the  ere 
from  «  level  as  high  as  10  kA  to  zero.  The  repetition  rate  for  this 
oheonomenon  is  approximately  30  kHz.  Such  a  repetitive  opening  switch 
c«uld  be  very  usaful  if  its  pulse  characteristics  could  be 
controlled.  An  intensive,  expe- i montel  end  diagnostic  effort  to 
understand  this  phenomenon  has  been  in  progress  for  noma  time  now. 
This  paper  will  present  the  results  that  have  been  obtained  to  date 
concerning  the  spiking  phenomenon.  7  Rofs. 
fr  unary  Keywords:  Switch  Spiking,  Self  Relaxation;  Sal f -magnet i c 
Field;  Plasma  Burst 

COPYRIGHT:  1978  IEEE,  REPRINTED  WITH  PERMISSION 


(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Vacuum  Gaps.  Electrical;  Vacuum.  Electrical) 

BREAKDOWN  MECHANISMS  AND  ELECTRICAL  PROPERTIES  OF  TRIGGERED  VACUUM  GAPS 
G.R.  Govindo  Raju  and  F.a.  Benson 
University  of  Sheffield.  Sheffield.  UK 

Journal  Of  Applied  Physics.  Vol  47.  No.  4  pp. 1310-1317  (05/1975). 

Soma  electrical  character i st i cs  of  e  triggered  vacuum  gap  (TVG) 
having  three  different  dielectric  materials  have  been  studied. 

Silicon  carbide  which  possesses  very  high  resistance  (500  H  ohms), 
steatite  ceramic  of  medium  resistance  (20  M  ohms),  and  boron  nitride 
of  very  low  resistance  (50  ohms)  have  been  used.  The  resistance  of 
the  dielectric  i»  found  to  decrease  with  increasing  trigger  current 
end  this  is  attributed  to  the  deposition  of  metal  vapor  on  the 
surface.  The  minimum  trigger  voltage  and  trigger  current  necessary 
for  a  successful  operation  of  the  TVG  are  measured.  Deeondi t i oni ng 
(reduction)  in  the  minimum  trigger  voltage,  after  repeated  firings, 
has  beer  found  and  is  attributed  also  to  the  deposition  of  metal 
vapor  on  the  dielectric  surface.  The  letnimu*"  trigger  current  for 
successful  firing  ef  the  mem  gao  decreases  with  increasing  trigger 
voltage.  The  probability  of  successful  f Ting  of  the  TVG  is  found  to 
rise  rapidly  with  increasing  trigger  voltage.  The  delay  time  between 
the  eopli cation  of  the  trigger  pulse  to  the  breakdown  of  the  mein  gap 
decraases  with  increasing  trigger  current  and  trigger  voltage.  A 
machan t sm  is  suggested  for  the  operation  of  the  TVC.  11  Refs. 

Primory  Keywords-  Triggered  Vacuum  Gao;  Insulation  Effects;  Electrode 
Effects.  Resistance  Va-’ation:  Gan  Statistics 
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(INSULATION,  MATERIAL:  POWER  TRANSMISSION) 

(Solid.  Cables) 

CORRELATION  OF  ELECTROCHEMICAL  TREEING  IN  POWER  CABLES  REMOVED  FROM 
SERVICE  AND  In  CABLES  TESTED  IN  THE  LABORATORY 
M  A.  Mertin  Jr.  end  R.A.  Hertlein 
Georgia  Power  Co.,  Atlanta,  GA 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-99,  No.  4, 

PP  1597-1605  (08/1980). 

Laboratory  tests  were  performed  to  develop  a  relationship  between 
treeing  m  extruded  dielectric  crosslinked  Polyethylene  power  cables 
removed  from  field  service  and  cables  tested  in  the  Georgia  Power 
Company  Research  Laboratory.  New  and  used  cables  were  subjected  to 
various  tests  including  accelerated  treaing,  thermal  eging  end 
chemical  analyses.  Cable  integrity  wes  examined  by  physical  end 
optical  examination,  dissipation  factor  measurements,  pertiel 
discharge  measurements  and  AC  high  voltage  breakdown  testing.  The 
information  gathered  during  the  project  aided  in  the  development  of 
accelerated  treemg  tests  to  better  evaluate  the  relative  resistance 
of  cables  to  electrochemical  treeing  and  to  detarmine  effective  cable 
life  11  Refs 

Primary  Keywords:  Cable  Insulation.  Crosslinked  Polyethylene; 

Insulation  Treeing;  Cable  Life 
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(SWITCHES.  CLOSING) 

(Gas  Gaos.  Electrical) 

DESIGN  AND  STRUCTURE  OF  AN  EXTENDED  LIFE  HIGH  CURRENT  SPARKGAP 
Affimto.  D..  E.  Bar-Avraham  and  A.  Fisher 
Umv  of  California,  Irvine,  CA 

IEEE  Transactions  On  Plasma  Science,  Vol.  PS-7,  No.  3.  pp  162-163 
(05/1979) . 

Tho  failure  modes  of  e  high-current  100-kA  0.6-C  spark  gap  were 
studied.  The  results  of  the  study  were  used  to  design  and  build  a 
high  reliability,  high-current  sparkgop( 1 30-kA  0.7-C).  The  structure 
of  the  soarkgap  and  the  results  of  the  testing  ere  described.  7  Refs- 
Primary  Keywords:  Failure  Modes;  Repetitive  Pulse  Apr  1 1 cat i ons; 

Electrode  Erosion;  Field  Enhancement;  Insulator 
Tracking;  Design 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Volf ego) 

»  i FfHN! OUE  F OR  MEASURING  NONSQUARE  PULSED  NIGH  VOLTAGES  TO  ♦  OR-  0.25X 
ACCURACY 

J.U.  Moim-Kennedy  end  T.P.C.  Ku 
University  of  California.  Los  Angeles.  CA  90024 
The  Review  Of  Scientific  Instruments,  Vol.  43,  No.  1,  pp  31-37 
(01/1972) . 

An  accurate  technique  (<=  *or-  1/4X  error)  for  measuring  a  wide 
range  of  pulsed  voltages  and  currents  of  large  magnitude  (kilovolts 
and  amperos)  and  short  duration  at  either  low  or  high  repetition 
rates  is  described  The  technique  is  accurate  for  both  square  and 
non*quare  pu.’sas  The  technique  is  particularly  useful  for  measuring 
tho  J-E  choi ac tor i st i cs  (current  dens* ty-electr i c  field)  of 
semiconductors  at  hiflh  electric  fields  The  unknown  voltages  ere 
matched  on  a  CR0  to  voltage-divided  Zener  diode  limited  pulses  which 
are  accurately  known  The  sample  circuit  and  reference  pulse  circuits 
are  givon  (he  accuracy  of  the  technique  is  demonstrated  over  a  wida 
voltage  and  current  range.  Operating  and  construction  precautions  are 
list*1  for  the  convenience  of  the  reader.  0  Refs. 

Primary  Keywords4-  Less  Than  1‘.  Error,  Various  Waveshapes;  Comparison 
To  Standard;  Rep-rated;  J-E  Characteristic 
COPYRIGHT-  1972  A-ERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 


2584 

(PARTICLE  REAMS,  ION) 

( Generat  t on ) 

PRODUCTION  OF  INTENSE  FOCUSED  ION  REAMS  IN  A  SPHERICAL  MAGNETICALLY 
INSULATED  DIODE 

M.A.  Gr»«-.jp(,n,  D  A.  Hammer  and  R.N.  Sudan 

Ce rn®I I  University.  Ithtca.  NY  1**50 

Journal  Cf  Arpl , ®d  Physics,  Vol .  50.  No  S,  pp  3031-3038  (OS/1979). 

A  m* gnet  < cal  1 v  insulated  ion  dioda  h*s  been  constructed  with  a 
spher  >  ral ly  focusing  geometry  Th#  c>ode  has  been  pparatsd  at 
voltages  of  atprci  i*  atoly  250  and  approximately  500  kV.  with 
’moadancas  adjusted  to  2-3  and  7-10  ohm.  respect i vo ly .  Th®  pula® 
length  was  approx  i  mately  85  ns.  Total  ion  curronta  war*  >r30J<  pf  th® 
d>oo®  currant.  In  th®  high-voltage  caae,  a  focal  currant  density  of 
2103  A/*q.cm.  was  obtained;  thi a  ia  >=90  times  the  anode  ion  current 
density.  Auk  ill  *  ary  magnetic  fields  were  used  to  steer  the  beam,  with 
the  be.vn  deflection  as  calculated  for  a  smgi*  proton.  The  diode 
design  and  diagnostic  techniques  ere  descrioed.  «s  well  as 
possibilities  for  improvements  suggested  by  our  data.  20  Refs 

P.  irnf.ry  Keywords  Ion  Diode:  Mognot.c  Insulation;  250  kV  Operating 
Voltage:  Dioda  Diagnostics 
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(SWITCHES.  OPENING) 

Meehan  ical) 

FT  F  ECT  CF  MECHANICAL  CONY  ACT  FORCE  ON  WITHSTAND  VOLTAGE  OF 
COPPER-BISM’JTH  AND  CtR  VACUUM  INTERRUPTERS 
0.  Lloyd  (1)  and  R.  Harkem  (2) 

(1)  Mar chuood  Enoi  ne»'  *  r>q  Lab,  Southampton,  UK 
(2>  Ur.  ivers'ty  of  Sheffield.  5hpfY>e»d.  UK 

P-oceedi igs  Of  The  IFE.  Vol.  22,  ho.  11  op  1275-1278  (11/1975). 

f  np»'  i  atpn*  s  nre  des-ribed  » r*  wh*ch  th*  p**ec  t  of  axial  compression 
of  the  contacts  o+  two  commercial  vatuum  inte-rupters  is  exaninod. 

'So  rosuits  shew  that  the  *.  r^t  faw  ompress'ons  decondit«on  tho 
contacts,  but  after  *hat  thg  effect  '  i-«iiBal.  Sp#.-k  Condition  ng  of 
the  electrodes  with  an  alternating  vo*  go  results  in  the  breakdown 
vol+age  of  the  vacuum  gno  to  be  the  sam.  n>  both  AC  end  DC  caso  9 
Ppf  s . 

Primary  Keywords:  Vacuum  Interrupter;  Dielectric  Strength;  Surface 
Condition;  DC  Voltage,  AC  Voltage 
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(PARTICLE  BEAMS.  ION) 

<  Generat i on  ) 

HIGH  VOLTAGE  PROTECTION  OF  HIGH  POWER  ION  SOURCES  BY  FAST  VACUUM  TUBE 


Institut  fur  P lasmaphysi k ,  Garth. ng.  FRG 

Symnosium  Proceedings  Fusion  Technology.  9th  Symposium  pp  821-826 
(06/1976  )  . 

A  method  is  presented  for  preventing  damage  to  th#  high  voltage 
accelerating  grids  of  ion  sources  -ising  vacuum  power  switches  between 
the  power  sunply  and  th®  injector.  Thrse  switches  can  also  condition 
tha  grids  against  breakdown,  automatically  recover  from  a  sparkover. 
end  provide  pulses  of  variable  duration.  Further  application  as  a 
voltage  regulator  or  current  modulator  is  explored. 

Primary  Keywords:  Ion  Source  *"c  Protection;  High  Voltage;  Vacuum  Tube 
Protect rng  $wi tch 

Secondary  Keywords:  Neutral  Beam  Injection 
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(PARTICLE  BEAMS.  ION) 

(Target  Interact i ons) 

ION  BEAM  EROSION  OF  ROUGH  GLASS  SURFACES 

fl.  Teresevich 

Koilsman  Instrument  Corp,  Syosset ,  NY  11791 
Applied  Optics.  Vol.  9.  No.  1  pp .  173-176  (0*/j?tt>. 

Glass,  in  the  final  stage  of  grinding  prior  to  optical  polishing, 
is  irradiated  with  an  argon  ion  beam  at  a  high  angle  of  incidence.  A 
striated  surface  is  produced  as  individual  turfo'i  features  ere 
sputtered  away  at  different  rates  depending  on  the  locol  angle  of 
incidence.  The  removal  of  en  isolated  asperity  and  the  production  of 
a  smooth  surface  through  the  use  of  an  ion  bwam  ere  also  discuss®*!. 

1  Refs. 

Primary  Keywords:  Ion  Beam  Erosion;  Argon  Ion  Berm;  Sputtering 
Secondary  Keywords'  Surface  Polishing,  Striated  Surface 
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(BREAKDOWN  STUDIES) 

<  Gas .  Electrical) 

TIME  LAGS  ASSOCIATED  WITH  ULTRA-HIGH  FREQUENCY  GAS  BREAKDOWN 
W.  A  Prowl#,  J.R.  Rowbo*ham  and  P.  0.  Monk 
(Jmvars'ty  of  Durham.  Durham,  y* 

Proc  Phy s .  See.,  Vol.  79  ep.  158-170  (02/1961). 

This  paper  deals  with  the  * i«e  to  breakdown  of  •  gas  in  a  parallel 
plate  geo  at  283  M Hr  Gap  widths  ranged  from  0.2  cm  to  05  cm  for 
hydrogen,  while  th#  pressure  was  varied  between  1  and  20  torr .  Air 
was  tested  under  app-ox t ma tel y  the  same  conditions.  Gap  widths  of  0.2 
cm  tr  0  8  cm  were  used  for  neon  w  ;m  pressures  up  to  161  torr.  The 
time  lags  meaeurad  were  broken  down  into  a  formative  lag  and  a 
statistical  lag.  There  were  no  lags  ohserved  in  hydrogen,  and  »n  air 
there  was  no  formative  lag.  but  400  microsecond  stotistical  lags  war# 
found  The  formative  leg  in  neon  was  effected  when  the  gap  was 
irradiated  with  neon  light,  but  not  when  th®  gap  was  varied,  meaning 
perhaps  that  matastoble  atoms  affected  ionization  Both  lags  had  t*e 
same  magnitude  in  neon  12  Re's 

Primary  Keywords:  Gas  Breakdown.  AC  Breakdown:  Ultra-high  Frequency; 

Tim*  lag.  Hydrogen 
COPYRIGHT:  1962  PHYS.  5CC . 
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(PULSE  GENERATORS) 

(Flux  Compression) 

EXPLOSIVE- OR IVEN  ENERGY  GENERATORS  WITH  TRANSFORMER  COUPl IMG 


Leuven,  Leuven.  Belgium 
Clentific  In st r umen t s ,  Vol 


12 


f.  Her  lech 

Kethelieke  Umveraiteit 

Journal  Of  Physics  £.  S 
971  929  (05/1979) 

Th#^ adapt at i on  of  i ndu - 1 1 ve- r es • st  i  v®  loads  to  exp I o s > ve - U.  < van 
generators  by  means  of  pulse  tranform*rs  is  discussed  m  pr«r;u«i 
terms  An  analytical  procedure  •or  optimising  the  en*r0v  tran*'#r  . 
derived,  and  condd  o-n  «'•  stated  u-der  which  t»-*s  is  valid 
**PrP**n  T*t  i  v#  examples  of  generators.  transmission  linos  ar  i  pulse 
transformers  ere  given,  i -c  |  ,,d ,  „g  snm*  •  *per , men* a  I  results  „n  the 
performance  of  a  ba  1  <  ca  l /t.«  1  1  ows  «*#'■•#-#♦  tic  capable  of  delivering  1 
into  100  nH  30  Refs 

Primary  Keyword*  Pulse  Fne'Cv  ’rrn«»r  0 n«isi/«ti»a. 

*  n  d  :  r  t  ve  '•  1»  I'  ■  •  anifi  rn|.  Cou  cling: 

l  oa  -  M.,tcS.  1  r  g 

CrP'TR’C.Hr  1979  TH-  !-'T,'"’r  >t  r„<rt>-r  etny-Mfin  yjrp  PFRMtSA’ON 
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( BREAKDOWN  STUDIES) 

(Gis.  Electrical) 

INFLUENCE  Of  HUMIDITY  ON  THE  SPARKOVER  OF  ROD-ROD  GAPS  OF  SEVERAL 
GE:.METR1CAI  FORMS  SUBJECTED  to  POSITIVE  !MPy|.S(  VOLTAGES  OF  VARYING 
WAV1SMAPLS 

T  E.  Allibone  and  N.t  .  Allen 

Leeds  University,  Leeds.  UK 

Proceedings  Of  IEE.  Vo*.  176.  No  5,  pp  967-966  (05/1979). 

r?e-*l,t?'°r*  r*pprr  on  *n  experiment  designed  to  expand  standard  BS 
973:19  .  concerning  humid’ty  Correction  Experiments  war®  performed 
in  which  the  geometrical  shape  and  spacing*  0f  the  alert-odes  and  the 
waveshape  o'  the  applied  voltage  were  varied  Self  breakdown  was 
Observed  and  found  to  he  at  wide  variance  with  the  star darp  in 
sevoral  cr.s^s  1?  Refs. 

Pr  nary  Keywords'  Rot  rod  Cap.  Atmospheric  Air:  Lightning,  long  Pulse: 

COPYRIGHT-  1979  U»J>' ' ’O'"*' ,1#uM  * ''*•*" ’  ’ 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Elect-'cal) 

: Hf  SOURCE  0‘  HIGH-BFTA  ELECTRON  EMISSION  SITES  ON  BRCAp-ARf  A 
HJOh-VCl’A  F  UllT'  F.  L  :  C  ’  R  0  ’J  •  L. 

N.K.  Allen  (11.  R  V  Latham  (1)  and  B  M.  Crv  (?) 

(1)  University  o<  Aston.  B  1  rm  •  ng*  ar. .  Birmingham  B9  7ET(  UK 

(?)  Central  Elect-  c.  •  ‘  /  Research  Lehs-  L  ear  i»'iMd.  Surra,'.  UK 

Journal  of  Physic*  D.  App.-ed  ®ny».  cs.  Vol  12.  TP  9K9-9'7  (37/1  979). 

Two  rarest ly  developed  techniques  have  been  used  sequent -ail/  in 
an  attempt  to  be'  no  the  na'u'e  ;f  hign-bet.s  field  omission  s  '.es  on 
a  cornier  c  •  a  *  -  a  1  i  o  y  ■  br  oad •  a •  .  alert  rode  surface,  'he  te-nn  qv  gr¬ 

ovel  vod  wfo:  <  i  »  a*  *  i*  -  s  ,  t  u  eltctri-  OPtiC.nl  method  for  locat-ng 
and  rr*ir  -  ng  t  ’p  e~  i  > .  to  a-.d  >,  high  resolu*:oh 

snor*  'c-nte-  for  drtorm-ning  »nt,  er.arqy  soe-t-a  of  tn®  oirrtrorn 
held  e—  *  *  rH  '*cm  *h  s  s*te  Fi  -*hr-morn,  fellow. ng  these 
nn,sx.  r  r-on  -  •, .  t“H,  e.emp-'aj  Curot  1  t  1C'.  0  •  t  “e  »n  s*.ion  area  was 
dc*e’m:nen  by  ele-t-O**  mrrrorcne  x-ray  analysis.  Observat  >  ens  •  which 
c.sst  f u- ♦  :•  e-  dou  .t  uoon  the  t'An  tu>n.i!  concept  o4  field  enr-a-c  ng 
m  i  crop- o  )  vc  t  i  o-'S  .  indicate  that  the  site*,  are  non  -  met  a  1  1  i  c  o»  1 
probably  consist  of  mouri'm  located  at  c-acks  or  g-a<n  bn  ri.arits 
in  the  surface.  Tentative  hypotheses  are  proposed  for  the  emission 
mechanism  and  include  provision  for  an  unstable  situation  rauted  by 
th#  affects  of  adsorbed  gas  atoms.  12  Refs. 

Primary  Keywords  Electron  Emission;  Energy  Spectra;  Composition  Of 
Emission  Area;  No  Mi  crorroject  i  ons;  Gram  Boundary 
COPYRIGHT:  1  979  T  HF  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Surface  Flashover) 

ANALYSIS  OF  FLASHES  ACCOMPANYING  DISCHARGES  IN  AIR  AT  DIELECTRIC 
SURFACES 

J.  S  Br*osk©.  A.  Konarzewski,  A.  Uojewodzka.  E.  Zukowski  and  J. 

Grudri nsk i 

Bialystok  D>v.  Warsaw  University,  Bialystok,  Poland 

J  Phys.  D.  App 1 .  Fhy».,  Vol.  9  pp. 2369-2377  (09/1976). 

Experiments  were  done  in  which  the  flashes  accompany i ng  discharges 
at  the  surface  of  a  dielectric  were  examined  using  a  linear 
photomultiplier.  Th#  dielectric  constant  was  shown  to  have  an  affect 
on  tha  flash-energy  spectre  when  mn* lyzmd  ui th  respect  to  time  end 
the  applied  electric  field.  Two  different  types  of  discharges  were 
observed-  high  energy,  low  intensity  sparks,  and  low-energy, 
hi gh- i ntens • tv  sparks  19  Refs. 

Prima-y  Keywords:  Discharge;  Dielectric  Surface;  Air  Discharge;  Flash 
Energy  Spectra 

COPYRIGHT:  1976  THE  INSTITUTE  OF  PHYSICS 


(SWITCHES*  CLOSING:  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Electrical.  Gas.  Electrical) 

ARC  VOITAGE  OF  PUlSET  HIGH  CURRENT  SPARK  GAPS 
T.F  James  end  J  L  B-owning 
Fulham  Lab.  Abingdon,  Oxfordshire,  UK 

I  nt  #r  t  >  on#  1  Con'p.eice  On  Gas  Discharges,  London,  UK.  pp  316-322 
(  C 9/ :■».’(  )  . 

Experiments  #-#  described  in  which  ere  voltage  measurements  ere 
-ede  in  a  t-iggcj-ed  t  hree -•  i  ec  t  r  ode  spark  gap  es  e  capacitor  ia 
d'Sihorged  <nio  an  inductive  load.  The  peak  current,  the  pressure  and 
vhe  i’ul*>v  lei.gtb  are  varied,  end  their  effects  on  th#  ere  voltage  are 
observed  flea  su-#-en  t  o  were  taken  in  both  argon  and  air.  A  general 
*«i'f««v  on  for  pulsed  arc  voltage  ir  derived.  6  Refs 
Primary  Keywoids  Spark  Gr.ps.  H»gh  Cur-vnt:  Are  Voltage  Measurement; 

Pressure  Variation;  Pulse  Length  Variation 
COPYRIGHT:  1970  INSTITUTE  Of  El tCTRICAl  ENGINEERS 
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(PARTICLE  BFAMS.  ION.  PARTICLE  BEAMS.  ELECTRON) 

( Goner  a  t i on ;  Target  Interaction*) 

COLLECTIVE  ACCE(ERATI)n  with  INTENSE  ELECTRON  BEAMS 

Cl.  0 » son 

Sandia  labs,  Albuquerque.  Hr  B7115 

IfEE  T ran *ac t i on  *  On  Nuclear  Science.  Vol.  NS-22.  No.  3  pp  962-969 
(06  •  1975)  . 

Collective  acceleration  methods  that  employ  en  intense 
relot iv' stic  electron  beam  (*PFB)  are  discussed.  A  brief  history  and 
a  classification  of  collective  acceleration  methods  ere  given. 

M#th;ds  examined  include  IREB  injection  into  neutral  gas;  IREB 
nje'ton  into  vacuum  olasma-fi lied  IREB  diodes;  and  vacuum  filled 
]WlB  d>odes.  Ac'.-e  1  or  a  1 1  ng  fields  r*  ©-dr-  1E6  v/cm  have  been  observed 
exrer i manta  11 y  The  collective  accele-at inn  processes  for  IREB 
in  •  pr  t  ■  tin  into  ne-jt  >  a  1  u>s  and  vac  mm  are  discussed  It  is  noted  that 
t*c  .'sllective  accrl  e-at  i  on  processes  for  IREB  diodes  have  not  been 
u  1  u;  i  do  t  e>J  yet  A  -  umwar  y  rf  present  collective  ion  acceleration 
rasea-c’i  areas  tha*  involve  IRFB's  is  given  153  Refs 

Prino-y  »»ywo-ds  lloct-cn  Ac c e l e- a t ' on .  Ion  Acceleration  Collective 
Ac  -  e  !  or  nt  i  on  .  I  nt  en  *.e- Ru  1  at  >  v  i  St  i  c  t  l  ec  t  r  on  -  Beam 

COPYRIGHT  197«,  inf,  Rfpe  IhTLD  WITH  flrwissicn 
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(PARTICIC  BEAMS.  rifCTRONi 

C  tfev ' «n s ) 

C')H«AC1  HIGH  VOL  f  age  AC/tlFRATORS  OF  CHARGED  PARTICLES  IN  SPACE 
k  E  R 1 MF NTS 

A  G .  Pooomer enko  and  R .  J  .  SolouWhin 

!  n  ».t  •  t  "t  e  For  Fvi-e  t  Applied  Mechanics.  Novosibirsk.  USSR 

Aria  Ant-o-aut i-a.  Vol  1  pi  1385-139*  (03/1979) 

authors  address  the  problem  of  the  generation  of  pulse 
alert' ic  fields  in  the  megrvolt  range  using  the  limited  power  sources 
av  .  latile  »«  a  suac#fra't  Th#  electron  beams  produced  could  then  be 
use1  to  «.t  Hy  »>>e  *a  - 1  h '  •  rarfiat-on  belts  and  magnetic  field 
1  ussii'le  m v ♦  *i’. >•  -  o'  deve'npmg  the  IfB  W  necessary  a-e  discussed 
rl»  *  r  <*■  ■  don-  r  -.t-rileH  iase-s  n-»  also  dis<u«sed  Is  Re's 

^rim  nr  j  K  oy.vi  r  is  'u  I  lie  C  #'-er  .1 1  i  on  .  Jon  Beam  Propulsion.  Heavy 


.  •  i.  r;i', ’> 


:  o  r.i  n*'  n  •  1  on 
la-th'e  Magnetic  Field 


r  i  i 
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UKERGY  STORAGE,  INDUCTIVE;  SWITCHES,  OPENING) 

(Systems;  Mechanical) 

j.'w'S?"  sJBj/2i5e5  S,fi?;E;"0T  'N0UcnvE  e,(e,>5''  *w» 

i**.  i„c.  n.  0214? 

*P*PL  Report  N0.  AFAP l - TR~7  3-4  9  (08/1973) 

Availability:  AD-766518 
NT  IS 

,  l,t¥  demonst rat i on  of  suparconduct i ng  induct  -r  anarav  storaae 

aystofus  copafcla  of  producing  h,gh  POwer  puls„  i n  th^ 209  Li 

Drooram  m*d8‘  *Y*!*",-W*%  successful  ly  tested.  Also,  as  Mf>*  of *”£?»* 
erogrom,  a  complete  i  nvaat  i  gat « on  of  switches  appropriate  for  »h„ri 

lid*(o't^CprIT,!?rI?y  “■>  Th,,  ihv„ti«.l,on 

!»-d 

r  ’  y  s,«„n,d,ctrn,;  £d«rW  sto ri,a«;  S«i, ehino, 

Ihduc<’„  Enargy  stor.g,  Co.l,;  Mull, pi.  Cort.ct 

S-ltChg,;  H,gh  Spo.d  S„, Pu 1  f Or* i ,g 
-  .  «®t-orka;  High  Tower  Pulses 

E.cond.yy  ,.y„orc),,  B.P.dly  Ch.n,,ng  Cyrr.nt,  [„  ,  SupgrcOhduc « OP • 
Suear conduct , ng  Coil  Delay  Linas 


2441 

<  ENERGY  STORAGE.  INDUCTIVE) 
(Sys4ems.» 


K  M. 

Inst* tut  *ur  Plesmaphysik,  Garch.ng  ERG 

:r^U-2»lh<  M/1?*S)*  °r  Er'«,noor’n«  Problems  Of  Fusion  Research  pp 

Pelat-uns  between  energy  density  and  discharge  rata  in  inductive 
f gy  a  .or ago  units  «r(  considered.  Th«  dynamic  constraints  imposed 
are  estimated  for  the  Brook*  coil  geometry.  0  Refs. 
Storage  Inductor;  Spurious  Capacitance; 

Lead;  Brooks  Coil 

COPYRIGHT-  1974  IEEE.  REPRINTED  WITH  PERMISSION 
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i SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

! vacuum  Gaps.  Self;  Vacuum,  Electrical) 

EFFECTS  OF  VOLTAGE  POLARITY,  ELECTRIC  CURRENT,  EXTERNAL  RFKTSTANrF 

NUMBER  OF  SHARKINGS  SUPPLY  FREQUENCY.  AND  A  DO I T I ON  OF  HYDROGEN  AND^M R 
ON  ELECTRICAL  BREAKDOWN  IN  VACUUM 

R .  Hackam 

University  of  Sheffield,  Sheffield.  UK 

Journal  Of  Applied  Physic*.  Vol.  44.  H0.  9  pp .  3789-3799  (01/1975). 

The  breakdown  potential  of  a  vacuum  gap  is  measured  using  parallel 
ol«n«r  »1 act rode s  made  of  starling  silver  as  a  function  of  gap 
separations,  number  of  sparking,,  external  resistance,  end  variation 
of  hydrogen  end  air  pressures  using  DC  end  AC  (SO  Hz >  applied 
voltages.  It  »s  found  that  the  DC  and  AC  vacuum  breakdown  voltagas 
become  eoual  after  full  conditioning  by  repeated  sparkmgs  of  both 
electrode*  either  with  AC  or  with  both  polarities  of  the  DC  applied 
voltage  The  vacuum  breakdown  voltage  is  found  to  be  independent  of 
;vw‘v  f,.qg.nc,  yp  I.  HI  Hz.  Th.  y.cuup  br..ddo..n  d.er..,., 

with  decreasing  the  external  circuit  resistance  in  senes  with  the 
Mtmntill1*  rmn?T  bKi?‘Vf00*whw*'  Thi*  dmcrmmmm  in  the  breakdown 

1-  .  *  *«>  *b*  very  short  discharge  time  of  the  stray 

capacitive  energy  of  the  connecting  leads  into  the  gap  comparad  to 
the  time  necessary  for  the  current  growth  leading  to  breakdown  Tha 
minimum  enargy  necessary  to  decondition  (degrade)  a  vacuum  gap  is 
measured  and  the  degree  of  decondi t i on i ng  is  determined  as  a  function 
®  •n*r*V  discharged  into  the  gap.  The  DC  dielectric  strength  of  the 
vacuum  gap  always  recovers  to  its  original  value  after  «  f*M 
markings.  50  Refs. 

Rrimery  Keywords:  Vacuum  Gaos;  Breakdown  Potential;  Planar  Electrode; 

.  _  ....  *•*>  Rate;  Gap  Recovery;  Gap  Conditioning 

COP  f.  i GMT :  l|75  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(PARTICLE  BEAMS .  ELECTRON) 

(Target  Interact i ons ) 

INTENSE  RELATIVISTIC  ELECTRON  BEAM  INTERACTION  WITH  A  COOL  THETA  PINCH 
PLASMA 

DA.  Hammer,  K . A .  Gerber.  W.F.  Dove,  C.C.  Goldenbaum.  B  G  Logan.  K 
Pepadopoulos  end  A.W.  Alt 
Naval  Research  Lab.  Washington.  DC  20575 
NRL  Memorandum  Resort  No.  3459  (01/1977). 

Availability:  AD  A056S08 

HT  IS 

Experimental  results  ere  Presented  for  the  heating  of  e  4  m  long 
Plasma  confined  by  a  uniform  magnetic  field  of  4-5  kg  by  an  intans* 
electron  beam.  The  initial  plasma  density  ranom d  from 
approximately  SE13/CU.  cm.  to  approx i mat e 1 y  1E15/Cu  cm.,  the  lower 
density  cases  being  partially  ionized  and  the  higher  density  cases 
highly  ionized.  In  ell  cases,  the  energy  coupled  from  the  beam  to  the 
Plasma  is  greeter  then  can  be  explained  by  binary  collisions  between 
beam  electrons  and  the  plesmee  particles  Over  most  of  the  density 
range  tested,  5ElJ/co.  cm.  to  1.5E15/cg.  cm.,  the  plasm*  heating 
cannot  be  explained  Quantitatively  by  the  use  of  a  full  nonlinear 
treatment  of  the  el ectron-electron  two  stream  instability  in  the 
kinetic  -egime.  A  review  of  beam  plasma  interaction  theory  and 
previous  experiments  is  presented  to  facilitate  comparison  with  the 
present  results.  4  Refs. 

Primary  Keywords:  Intense  Electron  Beam*;  Ionization  By  Electron  Beam* 
Secondary  Keywords:  Beem-Plasme  Heating 
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BREAKDOWN  STUDIES) 

<  Rev i ews) 

IONIZATION  IN  THE  FIELD  OF  A  STRONG  ELECTROMAGNETIC  WAVE 

Lebedev.  P.  N. 

Physics  Institute,  Academy  of  Science*  of  the  USSR.  Leningrad.  USSR 

Soviet  Phys’c*  JETP  Vol.  20.  No.  5  PP  1507-1514  (05/1965). 

Irar-s.  From.  J.  Exptl.  Theoret.  Phys,  (USSR;  47.  1945-1957  (November 
1964) 

Expressions  are  obtained  for  the  probability  of  ionization  of 
atoms  and  solid  bodies  in  the  field  of  a  strong  electromagnet i c  wave 
whose  frequency  is  lower  than  tha  ionization  potential.  In  the 
limiting  case  of  low  frequencies  these  expressions  change  into  the 
well  known  formulas  for  the  probability  of  tunnel  auto- i on i zat i on ;  at 
high  frequencies  they  describe  processes  in  which  several  photons  era 
absorbed  simultaneously.  The  ionization  probability  has  a  number  of 
resonance  maxima  due  to  intermediate  transition  of  the  ato*  to  an 
excited  state.  In  the  vicinity  of  such  a  maximum  the  ionization  cross 
section  increases  by  several  orders  of  magnitude.  The  positions  and 
widths  of  the  resonances  depend  on  the  field  strength  in  the  wave.  It 
*s  shown  that  for  optical  frequencies  the  mechanism  under 
con  s  i  derat  i  'in  of  direct  »onizat<on  by  the  wave  field,  may  be 
significant  in  the  case  of  electric  breakdown  in  gases,  and 
especially  in  condensed  media  6  Refs. 

Primary  Keywords:  Ionization;  Mu 1 t i -pho ton  Absorption;  Solids;  Gases; 
Thpo<*y;  Resonance  Effect 

COPYRIGHT:  1965  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(PAPTICLE  BEAMS.  ELECTRON) 

(Target  Interaction*; 

M*GNETIC-FI ELD- INDUCED  ENHANCEMENT  OF  REL AT IVIST IC -ELECTRON -BEAM  ENERGY 
DEPOSITION 

D.  Mosher  #nd  J.5.  Bernstein 

Naval  fiesaerch  Lab.  Washington,  DC  20375 

NR l  Memorandum  Report  Hp.  3441  (02/1977). 

Availnb'lity:  AD  A037693 

NT  I  S 

The  collisional  transport  of  relativistic  electron  beams  in  dense, 
magnetized,  hi gh-Z  plasmas  is  character i rad  by  a  perturbation 
Solution  of  the  relativistic  Boltzmann  equation  with  a  Fokker-Plank 
Collision  tarm  in  the  limit  of  small  beam- el ect ron  meen-f ree-path  or 
gyroradius.  The  general  formulation  allows  for  arbitrary 
mognat i c-f ield.  electric-field,  and  plasma  geometries.  Anal)  .ic 
solution*  in  1~D  y'eld  energy-deposition  profiles  for  e  magnetized 
Plasma  slab.  10  Ref*. 

Primary  Keywords:  Relativistic  Electron  Beams;  Energy-deposition 
Profiles;  B-field  Enhancement 
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(PARTICLE  8SAM5.  ELECTRON;  PART1C1E  BEAMS.  ION) 

(Transport;  Transport) 

RADIANCE  AND  P ADI  ANT  ENERGY  DENSITY  IN  LIGHT  OPTICS  AND  ELECTRON  OPTICS 
ANALOGIES,  DIFFERENCES.  AND  PRACTICAL  CONSEQUENTS 

B.U.  Schumacher 

Ue*t i nghouse  Electric  Corp,  Pittsburgh  PA 
Optik,  Vol  45,  Ho.  4  pp .  355-380  (01/1976). 

The  qaometr i cal -opt i cal  description  of  light  ia  compared  to  that 
of  corpuscular  beams.  The  differences  and  similarities  in  the 
concepts  of  radian ce.  energy  fjux.  spatial  mnargy  density,  spatial 
radiation  density,  and  power  of  a  beam  as  they  apply  to  light  optie* 
and  electron  octic*  are  examined.  The  analogy  showing  the  refractive 
index  of  «  ned’um  for  a  light  beam  is  similar  to  the  beam  voltage  for 
an  electron  beam  u*  used  as  a  basis  for  the  comparison.  Special 
emphasis  is  placed  on  tha  energy  carrying  end  concentration 
properties  of  the  two  types  of  beams.  14  Refs. 

Primary  Keywords:  Particle  Beam  Optics;  Comparison  With  Light;  Radiance 

Secondary  Keywords:  Optical  Ray  Tracing 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Ravi ews ) 

SENSORS  FOR  ELECTROMAGNETIC  PULSE  MEASUREMENTS  BOTH  INSIDE  AND  AWAY 
FROM  NUCLEAR  SOURCE  REGIONS 

C.  E.  Baum  (1).  E  l.  Breen  Cl),  J.C.  Giles  (2).  J.  O’Neill  (1)  and  G. 

D.  Sower  (2) 

(1)  AFWi.  K i r t land  AFft ,  NM  87117 

(2)  EGIG.  Inc..  Albuquerque.  NM  87114 

IEEE  Transactions  On  Antenna*  And  Propagation.  Vol.  AP-26,  No.  1  PP. 

,  »‘-:5  (t  1/1  9  >3). 

‘or  measuring  transient  electromagnetic  fields  end  related 
quantities,  one  needs  accurate  broadband  sensors  with  simple  transfer 
Turctions  The  v*r,ous  i#n,or  designs  developed  to  achieve  this  in  an 
optimal  manner  ere  summarized.  Such  sensors  ere  designed  for  use 
e'tnpr  in  n  free  space  environment  (such  as  in  an  £MP  simulator  or  on 
a  system  under  tast  in  such  a  simulator)  or  in  a  nuclear  source 
region  that  includes  local  source  current  end  perhaps  conductivity. 
There  are  now  numerous  design*  which  hove  been  iterated  for 
improvements  over  tne  lest  decade.  85  Refs 
Primary  Keywords:  Sensor,  E lectromegnet i c  Pulse;  E 1 ec t romagnet i e  Field 
Measurement.  Antenna;  D*Dot  Sensor 
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(SWITCHES,  CLOSING;  SWITCHES.  OPENING) 

(Review*.  Re.  ews) 

SfMt  SWITCHING  PROBLEMS  IN  THERMONUCLEAR  RESEARCH 

0  L .  Smart 

&t«mic  Energy  Research  Establishment.  Harwell.  Berkshire.  UK 

ft*  Paper  No.  2.  op  10*1  16  (  04/1  959  ). 

The  problems  of  switching  a  large  amount  of  energy  from  a  storage 
device  to  an  inductive  load  is  examined.  Several  combinations  of 
-.oar"  goo.  vacuum  arc.  and  mechanical  switches  that  are  possible  ere 
d’scissed  alnng  with  their  limitations.  Inductive  energy  storage 
requires  t ne  use  of  ci rcu» t-breaker*  with  a  large  breaking  capacity; 
s ovrrttl  rosj'blr  arrangemanfs  arm  looked  at.  11  Refs. 

Primary  Keywords;  Spark  Goo;  loads;  Switching  System;  Ignitron; 

Circuit  Breaker 

Secondary  Keywords:  Thermonuc 1  ear  Research 
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2*51 

( BREAKDOWN  STUDIES > 

(H#vt (MS ) 

THE  EXCITATION  AND  IONIZATION  OF  ATOMS  IN  A  STRONG  RADIATION  FIELD 

F.V.  Bunkin  «nd  AM.  Prokhorov 

P.N.  Lebedev  Physic*  Institute,  Academy  of  Sei«ne«»  of  tha  USSR/ 
Leningrad.  USSR 

Soviet  Phy-ic*  JETP.  Vol.  If,  No.  3  pp. 739-7*3  <09/196*). 

Tran*.  From  J.  Exptl .  Thaorat.  Phy*.  (USSR)  *4 .  1090-1097  (March  196*) 
So**  general  results  an  obtained  regarding  the  behavior  of  atomic 
ivstems  in  a  strong  radiation  field.  By  th#  latter  is  understood  a 
radiation  f»*ld  with  such  a  density  that  the  energy  of  interaction 
between  it  and  the  atomic  electrons  approaches  that  between  the 
electrons  and  nucleus.  It  is  Shown,  in  particular,  that  if  the 
interaction  time  between  the  atom  and  field  is  sufficiently  large, 
atomic  ionisation  will  be  more  probable  than  its  excitation  in  the 
bound  state,  even  though  the  field  quant urn  may  be  much  smaller  than 
the  io»"?ation  potential  Some  estimates  of  the  pho  i  o  •  on  i  z*t  i  on 
potential  ore  presented.  7  Re*s. 

P r 1 m* r y  fevno-ds  I - n » -at i or i  String  Radiation  Field;  Multi-photon 
Absorption;  Effective  Ionizing  Field 
CCPrRlSh'  l’A*  AMERICAN  Institute  Cr  PHYSICS,  REPRINTED  WITH 
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2*55 

(PARTICLE  BEAMS,  JON) 
l Genera t ■ or ) 

A  ACT  250-KV  INJECTOR  SYSTEM  FOR  PIGMI 
R  *] .  N«  mm ,  R.R.  St®,®'*  J-.,  D  W  Mueller,  J.N.  Leavitt  and  M.M  l adorer 
os  AJa-as  Har-gnat  Labs.  Los  Alamos,  nm  875*5 
ITtE  T ra” soc t ' o" .s  On  Nkflttr  Science.  Vel.  NS-26.  No.  1,  pp  1*93-1*95 

i  :2/i  ri> . 

A  rSC'kV  proton  injector  to  he  used  in  the  development  of  a  linac 
sjrfab.e  for  msd'CB.  aoritcat'ons  has  been  constructed.  This  injector 
ut'l-fed  a  i phe-’cal  p>erce  geometry  to  produce  a  converging  beam.  A 
go*  ns.ilated  accel  era*,  i  ng  column  -s  can  l  i  .  o  on  a  grounded 

•  system,  m  th  a  separate  high  voltage  equipment  dome  connected 

to  a  TCI-kV  Cscxcro^t -Wai ton  power  supply.  The  injector  con  be 
ore-ared  loccllv  or  remotely,  with  the  remote  Control  accompl'Shed  by 
a  m . r r oprocessor  system  linked  to  a  central  control  mi n i computer . 

Th,®  injector  has  been  designed  a*  a  low-cost  compact  system.  The 
design  uetals  and  the  data  obtained  during  initial  operation  ere 
presented.  5  Re*s. 

Pr-na-v  Hoywo’ds  • IN  AC ;  Low  Current;  Medium  Energy;  Proton  Beam 
Secondary  Keyword*  Medical  Application 
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( PARTJCl E  BEAMS,  f 1  EC  IRON;  ENERGY  CONVERSION,  El ECTR1CAL ) 

(Generation;  Power  Supplies) 

PROTECTING  A  HIGM-VOlTAGE  ELECTRON  GUN  POWER  SUPPLY  FROM  BREAKDOWNS 
A.G  Klyuikov  end  V.M  Lebedev 

Soviet  Journal  Of  Optical  Technology,  Vol .  *5.  No.  5.  pp  312-31* 

<85/1978  )  . 

Trans  From:  Opt i ko-mekhani cheskeya  Promyshel nnost  *5,  *9-51  (May  1978) 
Systems  for  protecting  en  electron  gun  from  short-term  shorts 
•Cress  it's  high-voltage  power  supply  are  examined.  Protection 
systems  »ri  discussed  for  low  end  high  power  devices  es  well  as  low 
voltage  sputtering  devices.  Magnetic  regulators,  limiting  resistors, 
■elf-excited  oscillators,  end  ageing  the  electrodes  ere  considered. 

0  Refs. 

Primary  Keywords:  Interelectrode  Breakdown;  Magnetic  Regulator; 

High- frequency  Power  Supply.  Resistive  Current 
limit' ng 
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(DIAGH0ST1C5  AND  INSTRUMENTATION) 

(Vol tage ) 

AN  OPTIMIZED  CHARGE  SIMULATION  METHOD  FOR  THE  CALCULATION  OF  HIGH 
VOLTAGE  FIELDS 

A.  Yielizis.  E.  Kuffel  end  P.H.  Alexander 

University  of  Windsor,  Windsor.  Ontario.  Canada 

IEEE  Transactions  On  Powor  Apparatus  And  Systems.  Vol.  PAS-97,  No  6  . 
on  Z* 3* -2**3  (  1  1/1  977  ). 

A  new  approach  for  the  computation  of  electric  fields  is 
described,  based  on  the  application  of  optimization  techniques  to  the 
charge  simulation  method.  The  charge  simulation  technique  is  briefly 
considered  end  the  optimized  version  is  formulated.  The  potent, el 
distribution  of  the  rod-plane  c c n f i guret i or  >s  solved  ns  e  Simple 
problem  for  comperot've  purpose  .  and  consideration  if.  given  to  t  h«» 
solution  of  field  O  i  st  r  i  t>u  t '  on  s  w^th  non-*'u*,i  symmetry.  Tho  now 
optimized  approach  prove*  to  be  more  efficient,  ninm'zing  thp  time 
required  to  set  up  *"1  implement  a  solution  of  this  Wind.  15  Rots. 

Primary  Keywords  Electrical  c’*]d  Caiculat » or  •  Charge  Similato 
Opt  im  .  zet  i  rn  '■  e  C  ** n  i  iup  S  ;  Nj  »*i«l  Symmetry 

COPYRIGHT  ! 978  IEEE.  kEPRiNffcO  WITH  PERMISSION 


2525 

(ENERGY  CONVERSION,  ELECTRICAL) 

( Power  Suorlies) 

A  Mu  l  TI-Mlr»AW*T  T  ,  VACUUM  ARC  SWITCHED  INVERTER  FOR  AIRBORNE  APPLICATIONS 
R  N.  Mille-.  OC  Mopfcms.  C  J  Ring,  A.  PednnO.  R.  Dollingr  end  A  >. 

1 i 1  Hour  >r  . 

State  University  of  New  York  at  Buffalo,  Buffalo,  NY  1*22* 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  209-207  (06/197A). 

In  previous  pope-s  the  single-cycle  tests  of  the  operation  of  a 
vacuum  art  switched  inverter  hevo  bean  reported.  Now.  the  High  Power 
fast  Facility  at  the  Stete  University  of  New  York  at  Buffalo  has 
reached  a  sufficient  state  of  completion  to  Permit  more  advanced 
tasting  of  the  inverter  then  has  previously  b«an  reported.  Several  of 
these  tests  have  been  completed  m  which  many  cycles  having  peas 
voltage  amplitudes  up  to  1.4  h*  c  d  peak  current  mo  1 t tubes  ur  ♦©  1  8 
kA  we-e  produced  Th«  *w,tcKes  used  >n  th  s  advanced  inverter  e-l-cdv 
several  new  refinement*  in  t‘  w  evolution  of  »iac*'i^ailv  cont-cil* 
vacuum  arc  Switches  ’"e  inv#r**r  employing  these  new  switches  is 
also  refined,  with  special  tare  be  ng  taken  to  reduce  internal  pr,-e- 
losses  in  the  circi.-'  element*  and  leads  lhesv  tests  a->d  ro*  n«-»  ♦ 
•mohasi za  the  usefulness  of  vacuum  arc  switches  in  high  pow<*r 
inverter  appl t cat > or*  A  Pe*s. 

Primerv  Keywords  Inverter.  High  Pcw»'  H  gh  Frequency;  Low  Loss 
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2529 

(  8RF  AKDCV1N  STUDIES) 

<  Electrodes )  __ 

ANODE  CURRENT  DENSITY  IN  HIGH-CURRENT  PULSED  ARCS 

K  T.  Shih 

General  Dynamics  Corp.  San  D'ego,  CA  9211? 

Journal  Of  Applied  Physics,  Vol.  *3,  No.  12,  pp  5002-5005  (12/1972). 

A  method  has  been  developed  using  a  split  anode  to  measure  the 
anoda  current  density  distribution  in  high-currant  pulsed  arcs. 
Rogowski  coils  were  used  to  doted  the  current  to  each  half  of  the 
split  anods  as  a  function  of  arc  position  relative  to  tho  spitting 
plane.  T ransf ormat i on  equations  were  derived  to  obtainlocal  values 
of  current,  density  from  the  measured  1  sterol  distributions.  The  data 
Hare  taken  using  a  copper  onode  in  air  at  one  atmosphere  with  arc 
current  from  750  to  2250  A.  The  peek  anode  current  densities  were 
found  to  be  between  3.9E5  and  5.5E5  A/sq.  cm.  9  Refs. 

Primary  Keywords:  Anode  Current  Density;  Split  Anode;  Copper  Anode; 

Arc  Position;  T r ansf orma t i on  Eauation 
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( BREAKDOWN  STUDIES) 

•  C-a s  .  Opt  ’  ce  1  ) 

CO/SUB  2/  LASER-INDUCED  GAS  BREAKDOWN  IN  HYDROGEN 

•  * .  Offanbarger  and  N.H.  Burnett 

L-.  varsity  of  Alberta,  Edmonton,  Albert*.  Canada 

Jnuinal  n*  Applied  Physics,  Vol.  *3,  No.  12.  pp  *977-9980  (12/1972). 

A  angle-mode  CO/sub  2/  laser  pulse  of  approx ■ mately  10  Mw  peak 
power  mi  been  used  to  induce  breakdown  at  pressures  from  5C  to  700 
Torr  in  hydrogen.  Measurements  of  the  reflected  and  transmitted  laser 
intensity  were  obtained  and  tho  properties  of  the  resulting  spark 
were  studied  by  means  of  image  converter  camera  and  spectroscopic 
techniques.  At  pressures  in  excess  of  100  Terr  thp  spark  wos  observed 
to  grow  rref orent • a  1 ly  towards  the  focusing  lens.  wh: le  at  lower 
>.rfssu res  a  3ym-<etr:c  expansion  was  observer.  The  observed  met  ion  was 
consistent  with  the  existence  of  a  breakdown  wave  during  the  rising 
portion  of  the  laser  pulse  followed  by  a  laser-supported  detonat  on- 
At  pressures  greater  than  100  Torr,  significant  reflection  (>  ?*.)  was 
observed  during  thp  detonation  phase  11  Refs. 

Primary  Keywords:  C0/sub  2/  Laser;  Hydrogen  Gas;  Low  Pressure; 

Spectroscopic  Spark  Diagnostic;  Transmitted 
Radiation;  Reflected  Radiation 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

CURREN7  $  PRECEDING  ELEC7R1CAI  BREAKDOWN  IN  VACUUM 

I.N.  Slivkov 

Soviet  Physics-Technical  Physics,  Vol-  12,  No.  11,  pp  1*82-1*86 
(05/1968)  . 

Trans.  From:  Zhurnal  T ekhn i chesk o i  Fiziki  37,  2015-2020  (November  1967) 
The  present-day  hypotheses  about  the  mechanism  of  electrical 
breakdown  m  vacuum  give  different  degrees  of  importance  to  the  role 
played  «n  the  initiation  of  breakdown  by  currents  flowing  between  the 
electrodes  before  breakdown.  Thus,  whan  the  breakdown  is  nit’ated  by 
field  emission  from  projections  on  the  cathode,  or  by  mi crodi acharge* 
(by  current  pulses  of  a  duration  IE-5  -  IE-3  sec),  this  current  is  »n 
immediate  cause  of  braakdown.  However,  no  such  strei Qht -forward 
relationship  between  breakdown  and  the  currant  flowing  before  it  may 
exist  when  the  breakdown  is  initiated  by  mi crcpart i cle  impact.  For 
thi*  reason,  an  osc i 1 1 ogreph i c  investigation  of  the  orebreakdown 
current  is  of  particular  importance  in  the  case  of  a  slightly 
nonumform  field  betweon  the  electrodes  when  the  braakdown  mechanism 
is  nci  entirely  clear.  This  is  the  Subject  of  this  article.  7  Refs- 

Primary  Keywords:  Probreakdown  Currant;  M i crop* r t i c la  Impact; 

Nonuniform  Fiald  Molybdenum  Elactrodas; 

Hemisphere-plane  Gap 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Data  Transmission) 

FAIL-SAFE  FIBER-OPTICS  DATA  BUS  USING  ACTIVE  MULTIMODE  MIRROR  TERMINALS 

W.B  S  p  »  2  1  m*  r>  Jr.,  PI.  Gravel  and  R.A.  $  oref 

Sporry  Research  Center.  Sudbury.  MA  81776 

Applied  Optics-  Vol-  17.  No.  23.  pp  3822-3826  (12/1978). 

Lew- loss  active  switching  devices  era  used  to  construct  a 
f»il  safe  optical  data  bus.  The  system  uses  only  one  optical  sourca. 
and  show  a  low  optical  loss  in  the  fail-safe  mode.  The  LED  sources, 
P-J-N  ■-I'otcdi  ede  detectors,  and  the  stao-undar  multimode  monofiber* 
used  «r0  ell  comp-cuilly  available,  and  by  using  a  pulse  transformer 
(ycMinu#  th*  electrooptic  modulation  voltages  needed  can  be 
generated  from  a  5-V  supply  which  makas  the  system  TTl  compatible. 

10  Refs 

Primary  Keywords-  Fiber-optic  Data  Bu*;  Eleetrooptic  Mirror  Terminal! 

low  loss;  Single-supply  Operation 
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(SHI  TOTS  CLOSING;  SWITCHES,  OPENING) 

(Vacuus  Gaps,  Electrical;  Vacuum  Gaps.  Saif) 

HIGH  REPETITION -RATE.  HIGH  POWER  PULSE  TESTS  OF  VACUUM  ARC  SWITCHES 
R  N.  Miller,  R  Dollinger  and  A.S  Gilmour  Jr. 

State  Unuerjity  of  Now  York  at  Buffalo.  Buffalo.  NY  1*226 
1978  IEEE  Thirteenth  Modulator  Symposium,  pp  200-203  (06/1978). 

Research  has  been  proceeding  at  th*  State  University  o*  New  York 
at  p.u“,lo  on  developing  vacuum  arc  switches  that  can  be  operated  in 
a  f-  i  .  seii  mode.  These  switches  hav#  been  demonstrated  to  have  turn-on 
a no  turn-off  times  in  tho  order  of  m * cro seconds .  and  rocent  tests  now 
r.hr.w  th/ t  the  vacuum  arc  switch  exhibits  significant  potential  for 
t • gh  frequency  puis-ng  applications.  These  new  tests,  which  hav*  b*#n 
c  mr'i.c  t  ed  m  vacuum  arc  Switches  employed  in  a  series  inverter 
tu-.u  t.  shew  that  the  switches  can  be  reliably  turned  on  by 
n i lovol t  -  1  aval  triggers  having  a  rise  time  on  tha  ordar  of  one 
mi  -  cnec-id  ’hav  also  si  jw  that  the  switches  can  ba  reliably 
»eJ  ♦  c  sjmmut  a  t  ed  to  a  tumad-off  mode  by  the  operation  of  a  series 
r evniin t  circuit  placed  in  series  with  the  load.  Combining  these  two 
iec'n  qi*s  orovidos  reliable  pulsing  of  the  vacuum  arc  switches  if 
the  • esonant  frequency  of  tha  resonant  circuit  is  higher  than  tha 
r  w .  s  ■  rg  rate  of  the  swtehes  Using  this  procedure,  repetition  rates 
m  the  Vive  to  eight  w-lohertz  range  hav*  been  reached.  5  Refs. 
Primary  Keywords  5e 1 f - C omm j t a t i on •  Series  Resonant  Circuit; 

Pen  rp*ed.  Cathode  Igniter 
f.."*PYRTr-MT  197li  lEir  Pf  r  R  I  NT  ED  WITH  PERMISSION 


■if 


■RTr-MT 


2547 

(SWITCHES,  CLOSING) 

(Vtcuuo  Gaps.  Electrical) 

DEI.  AT  CHARACTERISTICS  OF  VACUUM  DISC  SWITCHES 
G.H.  Aratov.  V.I-  Vesii’av,  M.I.  Pargamant  and  S.S.  Tsergvitinov 
Soviet  Physies-Techni cal  Physics,  Vol ■  12.  No.  1<  pp  90-96  (07/1967). 
Trans.  From:  Zhurnal  Taknn i ch**ko i  Fiziki  57,  131-138  (January  196?) 

In  a  prtv<out  article  an  examination  was  *«de  of  problems 
regarding  the  electric  strength  of  vacuum  di »c  spark  gaps.  In  the 
arasant  article  the  results  of  a  study  of  the  controllability  of  »uch 
spark  geos  ora  reported,  the  investigation  being  confined  to  vacuum 
switches  with  base  pressures  of  IE-1  to  1£-J  mm  Hg  in  tha 
•  nte'-alectrode  region  17  Refs. 

Primary  Keywords-  Vacuum  Spark  Gao;  Delay  Measurement :  Jitter 
Measurement;  Aauadsg;  Trigger  Circuit 
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lEstPGY  CONVERSION.  ELECTRICAL) 

( F ower  Supr ' • es ) 

LIGHTWEIGHT  POWER  CONDITIONING  MAGNETICS 
J  P.  Welsh.  R  L.  Hfuns^tr  and  D.L.  Lockwood 
i h#r«« |  T echno ; ogv  L*b.  Inc..  Buffalo.  NY 

IEEE  "h,rtae-*th  Modulator  Symposium.  op  71-74  (06/1978). 

Recent  reauraments  for  lightweight  high  power  magnetics  which 
have  led  to  increased  rmsBrch  and  development  in  this  and  related 
B'eaT.  are  explained.  T<*ansf orme-s  w-th  specific  weights  in  the  range 
of  3  1  te  C.25  )bs/KVA  have  beer  developed  through  the  utilisation  of 
improved  materia.s.  ime'Bvrd  magnetic  circuit  moueling,  and  tha 
aoel'catiOn  of  advanced  heat  transfer  techniques.  These  thermal 
asnacts  e“e  particularly  import  m*  to  the  sub  and  weight  reejetion 
o*  magnet  cs  If  each  conductor  in  a  magnetic  device  can  be 
adeoui.it e  1  v  cooled  throughout  most  of  '  ts  length,  then  tho  current 
density  can  o®  increased  and  the  conducto-  Cross  sectional  area 
S' gn i * i cent ly  roducec  This,  in  turn,  results  in  a  Smaller  core 
window  end  coisoq. ent lv .  a  smaller  core.  2  Refs. 

Primary  Keywords.  T  r  a->s  former ;  Small  Size;  Light  Weight;  Better 
Modelling.  Thermal  Con s i dcr# t i enj 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Particle  Beams.  Neutral) 

OPTICAL  DIAGNOSTICS  ON  HIGH-POWE*  NEUTRAL  BEAMS 
J.F.  Bonnel.  C.  Breton.  C.  DeMichelie,  J.  DrueuM,  M.  Mattioli.  R. 
Obaraon  end  J.  Remette 

EURATOM-CEA,  Centre  d’Etudes  Nuclear**,  France  92260 
Physics  Letters,  Vol.  69A.  No.  2,  PP  116118  (11/1978). 

A  method  for  measuring  the  optical  emission  of  «  high-energy 
neutral  hydrogen  beam  is  Presented.  The  optical  profile  thus  obtained 
is  found  to  compare  well  with  tha  profile  obtained  by  conventional 
electrical  methods.  3  Refs. 

Primary  Keyword*:  Spectroscopy;  Ho  Doppler  Shift 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

ELECTRICAL  FIELD  BREAKDOWN  IN  SULPHUR  HEXAFLUORIDE 
DM.  George  and  PH.  Richards 
Marchwood  Engineering  Lab.  Southampton.  UK 

British  journal  Of  Applied  Physics  (Journal  Of  Physics  D>.  Sar.  2.  Vol. 
2  .  pp  1473-1471  (111/1969)  . 

The  breakdown  strength  of  SF/tub  6/  for  uniform  electric  fields 
ha*  baen  measured  ovt'  e  wide  range  of  nd  from  1E20  to  2E23  m/SUP  "2/ 
Cpd  values  at  0  Deg.C.  from  3  to  6066  Torr  am)  end  compared  with  th* 
dielectric  strongth  of  air  under  the  same  conditions.  6  Refs. 

Primary  Keywo"ds:  SF/sub  6 /;  Untfoiia  Field;  lerg*  Pd  Range;  Comparison 
With  Air 

COPYRIGHT  1969  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 


(DIAGNOSTICS  AMD  INSTRUMENTATION) 

(Particle  Beam*.  Neutral) 

a  neutral-particle  analyser  for  plasma  diagnostics 

DDR  Summers.  R.D.  Gill  end  P.E  Stott 

Culham  Lab.  Abingdon.  Oxfordshire.  UK 

Journal  Of  Physics  E;  Scent*f'c  Instruments.  Vol.  11.  No .  12,  pp 
124J-119*  fl2/l97«). 

We  describe  an  instrument  which  can  be  used  to  measure  the 
neutral-part icle  flux  from  e  plasma  over  the  energy  range  206  eV  to 
30  heV-  Thi*  wide  range  makes  th*  devic*  especially  useful  for 
Plasmas  where  neutral  injection  heating  may  be  employed.  It  has  bean 
used  for  measuring  both  the  ’on  temperature  end  the  high-energy 
spectrum  due  to  the  injection  of  high-po»'er  neutr*l  beams  into  th* 
DIT£  (Divertor  Injection  Toknmek  Experiment)  Tokamak.  12  Refs. 

Primary  Keywords:  Neutral -par t i c 1 e  Flux;  200*v  To  30kaV;  Neutral 

Injection  Heating;  Ion  Tampreture;  Energy  Spectrum; 
T  okemek 
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(INSULATION.  MATERIAL;  SWITCHES.  CLOSING) 

(Composite;  Molecular  Seive) 

A  GAS-PHASE  HIGH-VOLTAGE  ELECTRICAL  ISOLATOR  WITH  CONTROLLED  BREAKDOWN 

J.W.  Pye 

Royal  Aircraft  Establishment.  Fernborough.  UK 

Journal  Of  Physcs  Z.  Scientific  Instruments,  Vol.  ll,  pp  B2S-629 
( 08/J  978  )  - 

A  simple  electrical  isolation  device  is  described,  which 
incorporates  an  insulating  porous  core  to  assist  in  electron-ion 
recombination.  Designed  for  isolating  an  ion  thruster  from  its 
mercury  propellant  feed  system,  it  has  resulted  in  stand-off  voltage.! 
in  excess  o*  7  kV  at  normal  operating  mercury  vapour  pressures. 
Breakdown  investigations,  leading  to  the  final  design,  have  been 
included  end  these  show  that  operation  as  a  controlled  high-voltage 
sw'tch  .s  possible.  Some  of  the  1 i f e- 1 imi t ' ng  operating  foctors  have 
been  identified.  2S  Refs 

Primary  Keywords:  Insulator;  Vapor  Pockets;  Mercury  Vapor;  Insulating 
Balls-  Porous  Insulator 

COPYRIGHT;  1978  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  UITH  PERMISSION 


2635 

(SWITCH^.  CLOSING) 

(Vacuum  Gaos.  Materials) 

electrode  erosion  ;n  vacuum  gap  breakdown  by  nanosecond  pulses 

G.A.  Mcsyato  anc  VI.  Eshkene^i 

Soviet  Phy.  t,  Journo  1  ,  Vol.  II,  No.  2,  pp  79-82  (62/1968). 

Irons,  From:  Izvestiya  Vysshikh  Jchebnykh  Zovedenii.  Fisike  11, 

123-125  11968) 

In  studies  of  high-vacuum  electrical  breakdown  much  attention  has 
been  allottee  to  electrode  erosion.  However,  only  the  instant  of 
initiation  o *“  *he  cc*nlete  breakdown  stage  have  beer  considered.  We 
studied  th*  8'omo'  on  electrodes  under  pulsed  breakdown  of  a  0.3S  mm 
gap  at  35  kV  for  various  pulse  lengths.  6  Refs. 

Primary  Keyword*:  Electrode  Erosion;  35  kV  Operating  Voltage;  Variable 
Pulse  Duration 

COPYRIGHT:  1968  PLENUM  PRESS,  RCPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

ORIGIN  OF  S  T  R 1 AT  I OHS  DUE  TO  MECHANICAL  EFFECTS  IH  FAST  WIRE  EXPLOSIONS 

S.H.  Smith 

Stevens  Institute  of  Technology,  Hobokan,  NJ  67030 

Journal  Of  Applied  Physics.  Vol-  41,  No.  10,  PP  3918-3921  (09/1970). 

The  suggestion  that  mechanical  oscillations  in  the  solid  wire  are 
in  part  responsible  for  the  production  of  striations  observed  in  a 
class  of  wire  explosions  is  investigated  using  the  dispersion 
relation  for  elastc  waves  in  isotropic  solid  cylinders.  It  i» 
proposed  that  these  oscillations  arise  due  to  the  transient  nature  of 
th*  electrical  energy  deposition  and  that  axial  waves  originate  at 
points  of  discontinuities  such  as  impurities  and  grain  boundaries. 
Numerical  solutions  are  obtained  using  the  first  shear-  and 
di letat i onal-mode  cutoff  frequencies,  and  the  wave  numbers  of  these 
and  standing  waves  ora  presented  as  a  function  of  Poisson’s  ratio- 
Experimental  data  on  the  average  distance  between  striations  and  new 
data  are  found  to  lie  within  th*  range  predicted  by  th*  theoretical 
analysis.  II  Refs. 

Primary  Keywords:  E  ploding  Wire;  Stnetion;  Mechanical  Oscillation; 

Dispersion  Relation;  Elastic  Wave;  Theory;  Numerical 
Ca 1 culat i on 

COPYRIGHT:  1970  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 


2692 

( BREAKDOWN  STUDIES) 

(Gas.  Elert'-ical) 

PROCESSES  IHVCIVfD  IH  THE  TRIGGERING  OF  VACUUM  BREAKDOWN  BY 
L DW-VEl 0CI T Y  MICROPARTICLES 
P.A.  Chatte-ton.  M.M.  Menon  and  K.D,  Sriyastava 
University  of  Waterloo.  Waterloo.  Ontario.  Canada 

Journal  Of  Applied  Physics.  Vol.  43,  No-  11.  pp  4536-4542  (11/1972). 

Th*  role  of  low-velocity  mi cropert i eles  (diameters  <  100  micron; 
veloci*es  approximately  16-50  m/sec)  in  inducing  breakdown  in  a  high 
vacuum  gao  «s  i nv*st i gated.  On  thc  boats  of  a  simple  model,  it  is 
shown  that  as  an  anode  initiated  microparticle  approaches  the 
cathode,  fields  sufficient  to  cause  appreciable  field  emission  (>  1E9 
V/m)  «.*  possible  at  th*  cathode  surface.  )he  emission  current  not 
n-ly  CBJ5P5  p»rh»l  n»j  t  r  a  1  i  *at  i  on  of  the  initial  charge  on  the 
mi  cr  opar  *  .  e.  J  e .  but  also  raises  the  temperature  <>  2000  K)  of  the 
particle  surface.  As  a  consequence ,  a  significant  increase  in  gas 
oressure  ( enprox i matel v  100  Torr)  in  the  micrgvolume  between  the 
cathode  and  the  canticle  is  possible,  resulting  in  a  discharge 
between  (he  .wo.  Such  a  discharge  could  act  a*  a  trigger  for  the 
b*  ©  x  w  dnwn  n  f  th»  main  gap.  Other  possible  processes  that  could  erise 
*  v  tr  t»  *  onset  of  melting  or  boiling  of  the  bombarded  surface,  and 
wh.£.h  may  leod  to  breakdown  of  tho  entire  gap,  are  also  discussed. 

T9  ~o*i 

Rrimaiv  **ywords  Microparticle:  10-50  m' sec  Velocity;  100  Micron 
Diameter;  Vocuum  Gao;  Gas  Liberation 
CD*‘i  RIGHT:  1971  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(SWITCHES.  C.051N6) 

(Vacuum  Gaps.  Electrical) 

ELECTRICAL  STRENGTH  OF  VACUUM  DISC  SWITCHES 

G.N.  Aretov.  V  1.  Vasil’ev,  M  1  Perg»ment  and  S.S.  Tserevitinov 

Soviet  Phy* i cs-Tachm ca 1  Physics.  Vol  11.  No  11,  pp  1548-1555 
(05/1947). 

Trans.  From:  Zhurnal  Tekhn  i  ch«sk  o  •.  Fifiki  36.  2080-2091  (November  I96f 
A  study  i<  made  o*  the  electrical  strength,  reseonae  time, 
inductance,  and  othB-  char »r t »r i nt ■ c s  of  mult-pl*  action  vacuum  disc 
Spark  gars  (having  an  initial  prassure  of  1 E -  3  to  lfc'l  mm  Hg ) , 
designed  far  switching  heavy  electric  currents  (up  to  2E6  A)  at 
voltages  o*  up  to  30  t"  50  kv  A  description  is  given  of  the  results 
of  an  investigation  of  the  flrur  din*  of  the  electrical  strength  of 
the  serrk  g ibs  on  the  nature  and  initial  pressur*  of  the  gas  m  the 
region  between  the  electrodes,  on  the  v/a  of  th#  interelectrode  gao. 
end  on  the  number .  position,  and  construction  of  the  metal 
partitions.  Data  are  presented  m  ts*  durability  of  soark  gaps  of  a 
number  of  types  19  Refs. 

Primary  Keywords:  Vacuum  Spark  Gap;  Hold  Off  Voltage;  Delay 

Measurement:  Switch  Inductance;  Gas  Pressure 
Variation  Relied  lity  Test 
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(BREAKDOWN  STUDIES) 

1G”ui5EO*|)rMD0U>l  OF  «IR  IN  «  H0NI00ENE0UI  FIELD  »T  l«0E  OVERVOLTAGES 

V  V.  Vorob’ev  end  A.M,  Iskol'dskii 

Soviet  Physi c»- Technicel  Physics.  Vol.  11.  No.  11,  pp  1560-1562 

Trens^from  Zhurnal  Tekhn  i  chesko  i  Fi*iki  36,  2095-2098  (November  1966) 
Ue  have  carried  out  an  i n vest i Oat i on  of  the  mechenism  of  electron 
breakdown  in  atmospheric  air  at  pressures  p=45  to  760  mm  Kg  with 
electrode  separations  d=2  to  S  mm  using  « L*ctron~opt i cal  and 
os- . )1 oscop.c  methods  Breakdown  was  initiated  'h  a  soark  gap  located 
ei the'  at  tn*  «nd  of  or  at  an  interruption  in  e  coaxial  line  with  e 
rii'Dih'-.^ic  impedance  of  p-75  ohm.  Th#  gap  was  fed  with 
•  ,r  » -r.g  1  la-  vol  tags  Pulses  of  duration  I/sub  p/-3C  n»ec  (the  rise 
t.n-e  t/swb  f'  o*  The  lead’ng  edge  was  approximately  1  nsec)  and 
amplitude  Lh  nub  D/-2C  to  50  kV ;  th#  pulses  were  formed  by  a 
M.gK  volfny#  Imp  g»0*r*tor  4  Refs. 

*» iaa-v  Ke  w  ids  Uniform  Field:  Impulse  Breakdown;  High  Overvoltage) 
Air  Gas;  Venable  Pressure;  Variable  Gap  Spacing 

COPYRIGHT  176’  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(ENERGY  STORAGE*  MECHANICAL) 

(Rotating  N»chm#4) 

CIRCUIT  AND  MAGNETIC  ANALYSIS  FOR  A  SY  SI  EM  OF  FARADAY  ROTATOR  COILS 
DRIVEN  BY  A  TWO-SPOOL *  FOUR-ROTOR  HOMOPOLAR  GENERATOR 

D.J  Mayhell  (l>.  W.F.  Waldon  (1).  H.H.  Woodson  (1).  K.M.  Tolk  (2)  and 
H.G  Rylender  (2) 

(1)  University  Of  (exes  At  Austin,  Austin*  ?X  78712 

(2)  Department  Of  Energy 
(81/1977) . 

Avai lability:  CONF-771 029-119 
NT  I S 

As  part  of  a  cost  oot i mi sat i on  study.  •  computer  basad  circuit 
analysis  is  ptrforeed  to  deterein*  the  energy  storage  requ  i  rement  s  a 
homopolar  generator  eus t  meat  to  drive  an  induct*  ye  load  of  Faradav 
rotator  CO* is.  which  jg  an  option  considered  for  tha  Lawrence 
L' vermcr*  Laboratory  tLLL)  Shiva  laser  system  upgrade.  The  reference 
load  consists  of  five  parallel  sets  of  three  di f ferent  si*e 
sclanoiaal  coils  in  «#* • es  Each  coil  is  modelled  as  a  series 
inductance  and  res'  stance.  The  homopolar  is  modelled  as  a  capacitance 
in  ser.es  with  a  resistance  »rd  an  inductance  Tha  transmission  lines 
connect ■ ng  the  hon'ipola-  and  th#  coils  are  modelled  es  series 
inductances  *nd  resistances.  The  initial  hoir.cpciar  voltages  and 
energes  to  .reata  tha  required  coil  magnetic  fields  are  obtained 
versus  the  small  eoi J  turns,  homopolar  capac > tpnr e ,  »nd  line  length, 
as  a1*#  the  times  to  current  pea*  homopolar  currents,  and 

peak  coil  currents.  For  50  ft  lines,  the  m-nimum  initial  homopolar 
voltage  varies  from  23  to  17  Nj .  The  ©mal  magnetic  field  variation 
»n  the  rotator  glass  s  <1.0X.  The  stored  energy  <or  the  thickest 
csi.s  is  2 .  <*  times  that  of  the  thinnest  ceils.  (ERA  citation 
31: 325500) 

Pr  •  irn*y  Keywords:  Electric  Generators;  T oka*ak  Typo  Reactors;  Cost; 

Electronic  Circuits:  Ene-gy  Storage.  Optimization; 

Soec i  f  i  cat  i  ms 

Secondary  Keywords:  xlRDA/7  33203  •  DC  Generators;  Computer  Applications; 

Cost  Engineering,  NTI$D; 


(SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical) 

DEVELOPMENT  OF  THE  SWITCHING  COMPONENTS  FOR  Z7-40 
JO .  Melton,  R.S.  Dike,  K.U.  Hanks  and  W  C.  Nunnolly 
Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 
No.  CONF-77I629-23.  4p  (Cl/1977). 

Availability:  L  A-UR- 7  7-2990 

NTIS 

Switching  of  tha  main  capacitor  banks  for  2T-40  will  be 
accomplished  by  spark  gap  switches.  Initially,  there  will  be  5 76 
start  switches  and  288  crowbar  switches.  A  development  program  is 
under  way  to  develop  three  switches;  (1)  a  versatile  start  switch, 
which  can  ba  used  for  both  the  I/sub  z/  end  the  I/sub  theta/ 
capacitor  banks,  with  a  wide  operating  voltage  range.  (2)  a  Crowbar 
switch  which  is  capable  of  crowbarring  tha  circuit  without  the  power 
crot'ber  bank .  and  (3)  a  power  crowbar  switch,  which  can  handle  50  to 
100  coulombs,  so  that  a  large  number  of  crowbar  switches  will  not  ba 
required  whan  the  power  crowbar  circuit  is  added.  The  problems  with 
the  start  switches  and  tha  first  crowbar  switch  have  been  solved,  or 
alleviated.  The  development  of  a  power  crowbar  switch  has  just  begun. 
(ERA  citation  C3:0H258> 

Primary  Keywords:  Power  Supolias:  Switches:  2t-40  Device:  Capacitors: 

Design,  Energy  Transfer;  Spark  Gops 
Secondary  Keywords:  ERDA/703203;  NTISDE 


(SWITCHES.  CLOSING) 

(Gas  Gaps,  Materials) 

RECOIL  MOMENTUM  AND  EJECTION  OF  METAL  PARTICl ES  UNDER  THE  ACTION  OF  A 
GIANT  LASER  PULSE 

A.M.  Bonch-Bruevich  and  Ya . A .  Imas 

Soviet  Physi cs-Tachni cal  Physics,  Vol.  12.  No.  10.  pp  1407-1409 
(04/1988) . 

Trans.  From;  Zhurnel  Tekhn i c hasko i  Fijiki  37.  1917-1920  (October  1*67) 
The  affect  of  laser  radiation  with  a  density  exceeding  the 
critical  one  on  a  metal  target  is  a  rapid  heating  of  e  ce-tam  metal 
layer  and  ejection  of  metal  particles  mi  the  form  of  vsocs  and 
drops*  the  entire  target  acquiring  a  certain  rucoi i  momentum.  The 
magnitude  of  this  recoil  momentum  for  a  number  of  metals  is  given  for 
light  flux  densities  Q  approx • mate! y  <  1E8  U/jq.c*.  (continuous-  wave 
laser),  and  for  q  approximately  <  .El«*  -  !F11  M/sq.cm.,  on  whir* 
basis  some  conclusions  can  be  drawn  or  the  damagv  mechanism  «•  f«'s 
Primer/  Keywords:  Laser-motel  I  n  t  e- ac  1 1  on  ,  Mass  Ejection,  Nq-gla-.s 
Laser;  Threshold  Intensity;  Surface  Migrograpi, 
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(SWITCHES,  CLOSING) 

(Gaa  Gaps.  Electrical; 

MUL  T I CHANNEL  •  HIGM-tNERGY  RAILGAP  SWITCH 
OR  Ne’ l  and  R.S .  Post 
University  of  Wisconsin,  Madison.  WI 

Tha  Review  3*  Scientific  Instruments.  Vol.  49.  No.  3.  pp  401-463 
(83/1978). 

A  low  inductance,  multichannal  reilgao  switch  has  bean  developed 
which  is  capable  of  switching  ?0  kj  at  500  *1.  The  switch  has  1-w 
jitter,  e  wide  operating  voltage  range  and  low  electrode  erosion 
rate  1  Refs 

Primary  Keywords:  Reilgao  Switch:  Multichannel  Operation;  Low 

Inductance:  low  Jitter;  Lew  Electrode  Erosion  Rate 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines,  Materials) 

TEST  D*Ta  Ok  ELECTRICAL  CONTACT 5  AT  HIGH  SURFACE  VELOCITIES  AND  HIGH 
CURRENT  DENSITIES  FOR  HOMOPOLAR  GENERATORS 
M.  Brennan  (1),  W.f  Weldon  (1).  H.H.  Woodson  (1).  H  G.  Rylender  (2) 
and  K.M.  Tolk  (2) 

(1)  University  Of  Texas  At  Austin.  Austin,  TX  78712 
( 2  /  Department  Of  Energy 
(01/1977) . 

Ava> lab' 1 • ty  CCNF- 7  *  1 029- 121 

NTIS 

Test  data  is  presented  for  one  grade  of  copper  graphite  brush 
material,  HPrgan«te  CMJS.  Over  a  wide  range  of  surface  velocities, 
atmospheres,  end  currant  densities  that  are  expectad  for  fast 
discharge  <<100  ms)  homopolar  generates  The  brushes  were  run  on  a 
cooper  coated  70'5-TS  aljminum  disk  at  surface  speeds  up  to  277 
m/s#c  One  e 1 ec t r op] a t ed  copper  and  three  flame  sprayed  copper 
coatings  used  during  the  tests.  Significant  di  ffe-ences  in 

contact  voltage  drops  and  surface  mechanical  properties  of  the  copper 
coatmgs  We-8  observed.  (FRA  citction  03  025532  ) 

Primary  Keywords'  Electric  Generators;  Reference  Thete  Pinch  Reactor; 

Coatings;  Copper;  Electric  Contacts;  Graphite; 

Mechanical  Properties:  Performance  Tasting:  Power 

Supo l IBS 

Secondary  Keywords:  FRDA/700203;  DC  Generators:  NTISDE 


(BREAKDOWN  STUDIES) 

(  f-as  .  1 1  act  r  •  ca  1 J 

A  NEW  APPROACH  To  COMPUTE  UNIFORM  FIELD  BREAKDOWN  OF  GASES 
G.  Oliv  or,  Y,  Curve's  and  D.  Mukhedkar 

Fcole  Pn ’ y techn i qua  De  Montreal ,  Montreal,  Quebec,  Canada 
IEEE  T r insect i ons  On  Power  Apparatus  And  Systems.  Vol.  PAS-97,  No.  3, 
pp  989-9. 6  ( 38/  1  978  )  . 

This  peopr  presents  a  direct  method  for  computing  the  uniform 
field  breakdown  of  gases.  An  aquation  is  derived  for  calculating  the 
breakdown  voltage  of  a  uniform  field  gap  as  a  function  of  gas  density 
and  gas  length  The  equation  has  been  verified  for  several  common 
gases  for  a  wide  range  of  voltage  and  pressure.  1  Refs. 

Primary  Keywords:  Uniform  Field;  DC  Voltage;  AC  Voltage;  Breakdown 
Voltage  Determi net i on ;  Several  Gases 
COPYRIGHT:  1978  IEEE,  REPRINTED  WITH  PERMISSION 


(ENFRGY  CONt/ERSTON.  ELECTRICAL) 

(Rosier  Supplies' 

A  VERSATILE  HIGH-VOLTAGE  BUS  SUPPLY  FOR  EXTENDEO  RANGE  MIS  C(V>  AND 
G(V>  MEASUREMENTS 

P  KucZer,  M . C .  Hook  and  A.M.  Goodman 

RCA  lobs,  pmneeton  NJ  08543 

NBS  Report  No.  NBS  SP  400-41  (12/1977). 

Avai  lab •.  1 1  tv  ■  PB  274  939 
NTIS 

Recently  developed  technology  has  enabled  the  measurement  of  MIS 
C(V>  and  G(V>  at  bias-voltage  magn  i  tuc*«-s  as  large  as  25  kV .  This 
raoorf  describes  a  versatile  high-voltage  power  supply  intended  for 
use  as  a  bias  source  in  carrying  out  such  measurements.  The  design 
allows  the  user  a  wide  variety  of  options  in  th*  selection  of  the 
sweet  function  (waveform),  sweep  time,  initial  bias  voltage,  end  tha 
a-Pi'tucie  tho  bias  sweep.  There  are  six  possible  sweep  functions: 
<i>  increasing  ramp,  <ii)  decreasing  ramp,  (iii)  positive  polarity 
half-wave  sawtooth  increasing  ramp  followed  by  decreasing  ramp)*  (iv) 
negative  orlanty  half-wave  sawtooth  (decreasing  ramp  followed  by 
i nc r eas • r g  rrmn).  (v)  full-wove  sawtooth  starting  with  increasing 
ra-n.  and  <vi)  full-wave  sawtooth  starting  with  decreasing  ramp. 
Either  single  or  repetitive  sweeps  may  be  selected.  Tha  sweep  time 
from  *h»  initial  value  to  tha  and  of  tha  first  ramp  segment  may  ba 
varied  from  1  to  2030  s-  Operator  convenience  is  enhanced  by  certain 
features  of  the  design;  among  these  are  1 i ght -*m > t t i ng  diodes  which 
display  the  stote  of  the  sweep  and  automatic  ban  control  if  the  sweep 
' s  used  with  an  *-y  recorder.  5  Refs. 

F r  ma ry  Keywords  B-as  Supply;  25  kV  Voltage  Range;  High-voltage 

Sweep;  Single  Sweep;  Repetitive  Sweep.  High-voltage 
C ( V )  And  G(V>  Measurement 
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(BREAKDOWN  5TU0IES;  SWITCHES.  CLOSING) 

(Gas.  Ooticol.  Gas  Gaos,  Optical) 

PRESSURE  DEPENDENCE  OF  THE  RISE  TIME  OF  LASER-TRIGGERED  SPARK  GAPS 
J.C.  Srott  and  A.W.  Palmar 
C.ty  University,  St.  John  Street.  London 

Journal  0*  Physics  E.  Scientific  Instruments,  V01 .  II,  pp  495-496 

•  1  ?'  1  9  ■*  7  )  . 

The  i  aser-tr  i  gger-ed  spark  gap  (LTSG)  has  found  uses  in  many 
#prl  irstir/is  where  ultra-fast  voltage  transitions  are  required, 
onmai  i  ly  because  o*  its  '’•liability  of  operation,  simplicity  of 
construction  and  speed  of  response.  The  LTSG  can  ba  incorporated  into 
mos4  coaxial  systems  with  minimum  change  of  impedance,  a  necessary 
condition  to  achieve  fast  electrical  switching.  In  this  communication 
we  report  on  our  practical  measurements  cf  the  rise  times  generated 
by  the  TSG  which  show  that,  for  a  certa*n  gap  setting,  there  is  e 
minimum  rise  time  *  Sat  may  be  achieved  and  that  the  parameters, 
voltage  and  pressure,  which  are  determined  theoretically  to  give  this 
minimum  r • s«  time  are  in  reasonable  agreeme't  with  the  practically 
meevj-ecJ  values.  6  Refs 

Primary  Keywords  L a ser - t r i gger ed  Spark  Gap:  Deviation  From  Paachen's 
Law;  Experiment.  Comparison  With  Thaory 
COPYRIGHT  1978  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 
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h'F  *»  "(VS  STUDI  ES  ) 

t  -u  -  *  •* 1  lashover  ' 

VAR*  DlSCHAWGf  OVER  THE  SURFACE  OF  FILMS  OF  DIFFERENT  COMPOSITION 
M  o  v--ar'Vn.«o^  and  E  .  V  .  Daniel 

Pt/yitn  Techmcal  "hys’Cs.  Vol.  12.  No.  10,  pp  1416-1418 
(  34*  1  968  ' 

Trans.  From  2humat  T  ®khn  i  chesko  i  Fir*ki  37,  1927-1929  (October  1967) 
invest  gai'ors  of  space  and  time  scans  of  tha  channel  of  a  surface 
discha-go  and  of  the  c"arged  particle  density  in  the  plasma  of  the 
c hanno:  of  a  su-faco  d'sehargr  have  shown  that  the  luminous  channel 
becc-es  flat  end  prised  against  the  surface  over  which  the  discharge 
recurs,  whereas  th#  chs-ged - cor 1 1 c 1 e  density  in  tha  discharge  channel 
s  d'strib>*ed  no’.un  i  f  orm  1  y  and  increases  with  approach  to  the 
surface  In  view  o4  this  r*sjjt  it  was  of  interest  to  determine  th# 
etfer»  e*  th#  surface  on  tne  formation  and  development  of  a  surface 
Ur  -nvrstigated  di-chargas  Over  tha  surface  of  films 
x'esns  tr-t  o  d  rre-e-H  tot;'  '*tes  3  Refs. 
pr  m  .  /  »». wo'ti*  Surface  Discharge,  Current  Pressing;  TiO/»ub  2/ 
r,lm  Several  Substrates.  Spatial  Resolution; 

*-/^7  T  e— i-or  n  1  Resolution 

J  •  CP-'  '»  :r.M-  jsf.9  AM«P;-;»w  INSUTcTf  OF  PMVSICS.  REPRINTED  WITH 

r  ■  V^rr-  ;  r.H 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Vol toga ) 

MEASUREMENT  OF  NANOSECOND  NV  TRANSIENTS  WITH  KERR  EFFECT 
E  E.  Bergmonn  and  G.P.  Kolleogy 
(.•High  University.  Bethlehem,  PA 

Review  Of  Set«nt<fic  Instruments,  Vol .  <8.  No  12,  pp  1641-1644 

(12/1977). 

A  ttcSmqu#  for  measuring  the  high-voltage  trmjunts  associated 
with  low  inductanca.  pulsed  gas  discharge*  <9  described.  Haasur eisent 9 
art  made  directly  at  the  10-K  V  level  w’ th  a  transmi  ssion  lina  Karr 
call  and  narrow-wi dth,  Pulitd  dy»  User,  ^nchrom:«d  With  tha  test 
discharge  Tha  data  indicates  a  tanooral  rascl-Jtion  of  2  ns.  9  Ref*. 
Primary  Keywo-ds:  Karr  Effect,  laser  Syneh**on  tzing  °y!9* 
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(POKIER  CONDITIONING) 

(  P  j  1  9a  T'»r^<nr"i«r  j) 

7  HE  PRfUiCTION  OF  PULSE  PERMEABILITY  AND  LOSS  OF  Nl/F£  ALLOYS  IN 
TOROIDAL  CORE  PULSE  CURRENT  TRANSFORMERS 
P.C.  Hooke  and  A.R.  Picker 

Br-ghton  f,o  1  v  techs »  c  .  Moul  tacoonb  ,  Brighton,  0N2  4GJ  ■  UK 
Jogrnal  o'  ;,-/4iei  0:  Appl.ad  P"vvci,  vo!  11.  pp  457-944  (  1  1/  1  977). 
N#* 9Ur t-pr. ♦  *•  pulse  ptrue*1:  ■  1  > ty  and  loss  of  N?/l{  tnroid.il 
Co  r  a  9  in  the  un  i  d*  rect  ■  Ona  1  o- Isa  cirrrrt  ftirs'crnitr  mode  ore 
r*pe<-t8d.  ’hasp  are  discusser  1  r*  cu^rfi'O'i  u>th  the  cU«su«.  eddy 
Cjrrent  that T  y  a»'d  an  improved  amr-r'cM  b>oC»'.  rrvtlooed,  A  <tU 
Pr  ma-y  (tv-l’is:  UN»  dl  “O”  t  l  cn  ll  P;j  *e  t'j'S^riff.  Eddy  Current 
Theory;  E/tp-r-c^i  Medal.  E«ra»  ■  went  ■  Theory 

CD5>YR:GHt:  1^78  THE  IhS’ITL'E  OF  r-*TSICS.  PEr;  I  h  T  CD  WITH  PERMISSION 
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(SWITCHES.  CLOSING;  PCI4ER  CONDITICNING) 

(Gas  Gaps,  Self.  Transient  Suppressor*) 

an  electrical  Surge  aprpstor  (fsa>  model  for  electromagnetic  pulse 

ANALYSIS 

C.T.  Kleiner,  E.D.  Jphnton,  l.R.  McMyrray  and  F.T.  Suzuki 
Rockwell  Internet i onal  Dlectronic*  Oooraticrs,  Anaheim,  CA  92803 
IEEE  Transaction*  On  Nucleor  Science.  Vol.  NS-24,  No.  6,  pp  2352-2356 
C12/I97?; . 

Electrical  Surge  Arr*stors  (ESA's)  have  been  used  extensively  for 
l’g^tmng  and  EMP  protection.  The*g  components  are  character  i  zed  by 
(a)  presenting  an  open  circuit  (high  impedance)  below  the  gap 
breakdown  potential.  (b>  becoming  a  virtual  short-circuit  above  the 
gap  breakdown  and  (c)  displaying  a  9  >  gn  i  f  i  cant  1  y  higher  level  of 
apparent  e«c  b-eakdown  for  very  fast  input  voltage  rise-times 
(dv/dt).  This  Paper  describes  a  mathematical  model  for  «  spark  gap 
surge  arrestor  which  he*  been  used  successfully  to  characterize  ESA 
response  to  the  following  stimulus:  1  Below  DC  Gao  Breakdown  2.  At 
or  abov>  Gap  Breakdown  3.  At  high  apparent  Gap  Breakdown  voltage  as  a 
function  o*  increased  ri*e-t'm%  4.  Danced  Sinewave  Incut  (below  and 
at  Gap  Breakdown)  S.  Exoosed  to  prompt  gamma  radiation  using  a  Flash 
X-Pey  source  and  an  electrical  input.  S  Rofs- 
Primary  Keywords  Surge  Arrestor;  Spark  Gap;  Modeling;  Analysis; 

Prompt  Gamma  Radiation 

COPYRIGHT  1977  IEEE.  REPRINTED  WITH  PERMISSION 


(SWITCHES.  CLOSING) 

(Miscellaneous  Solid  State) 

SUBNANOSECOND  SWITCH  FOR  USE  IN  SHOCK  WAVE  EXPERIMENTS 
T.T.  Cole  and  J.W.  Lyle 

Lawrence  L'vermor»  Lab,  livermor®,  CA  945S0 

The  Review  Of  Scientific  Instruments.  Vol.  42,  No.  8.  Pp  1258-1259 
(98/19’l > . 

A  subnanosecond  selenium  switch  has  been  developed  for  use  m 
Shock  wave  experiments.  Bulk  selenium  makes  a  transition  to  the 
metallic  state  at  a  pressure  of  128  kilobar*.  with  a  resistivity 
decreas-rg  by  •  factor  0f  about  1E11  from  tt-n  value  at  atmospheric 
prpssur*.  A  shock  wove  traversing  the  selenium  film  in  a  direction 
normal  to  the  film  induces  th*  transition.  2  Refs 
Primary  Keywords:  Selenium  Switch;  Metallic  State;  Pressure 

Transition;  1E11  Resistivity  Decrease:  Shock  Wave 
Induced  Resistance  Change 

COPTR7GN7.  1??2  AMERICAN  INSTITUTE  DF  pm  r, ICS.  REPRINTED  WITH 
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(SWITCHES,  OPENING;  REVIEWS  AND  CONFERENCES) 

( Conf t< ences ;  Conferences) 

SYMPOSIUM  PROCEEDING?  NEW  CONCEPTS  !N  cAUl T  CURRENT  LIMITERS  AND  POWfR 
CIPCU1T  BP  £ A A  f  t  S 

G.  Betas  Ed.  (1).  R.  Kennon  Ed  (1)  aid  A  S  G' l»our  Ed  (2) 

(1)  Electric  Power  Research  Institute.  Palo  Alto.  CA  94304 

(2)  State  University  of  New  Yo^k  at  Buffalo,  Buffalo.  NY  J4226 
EPR X  Report  No.  EPRI  EL-276-SP  (  09/  1  976) 

Availability:  EPRI  EL-276-SR 
EPRI 

Serious  industry  attention  ij  bang  directed  toward  developing 
fault  Cur-ent  limiters  end  improving  power  c>rcu?t  breaker 
interrupters  through  RID  programs  at  EPRI.  ERDA,  and  other  research 
organ  i  za  1 1  ons .  Many  of  these  Dro)«c‘.s  have  begun  to  provide  '«ior*«n( 
find’ng*  *o  this  symposium  was  held  on  September  28.  29,  and  SO. 

1976,  «t  the  State  University  of  New  York  at  Buffalo  (StJNYAB).  The 
symposium  was  equally  divided  between  paper*  and  open  discussions 
among  the  participating  r  esearcher  s .  designers,  application 
engineer*,  and  utility  operation*  cq'sonnsl  Participants  expressed 
their  views  and  opinions  openly  ’n*  abject  of  pewo*-  circuit 
breaker*  was  covered  from  the  f  ur  damer  t  =.  I  aspects  of  arc  phy»:rs  tc 
design  and  development  of  octua  into*'  ~tPr«  Development  of  gas. 
vacuum  and  combination  io‘iri  un  "i,rnb>T.  Both  swt  t <  He-1 

resistor  and  turned  fault  cu-  e«-t  limit, '*  were  p-esented 
Considerable  general  discuss  centered  around  po'ent'al  aonl  » cat  *  o-< 
and  need  for  fault  currant  1‘miler*.  T^.-o  electric  utility  paper*  we-e 
presented  on  the  subject  o*  aoc- 1  *  Cf  1 1  ons  .  126  Refs 

Primary  Keywords:  Fault  Curr*m,  Lim  ter;  Arc  Voltage.  Fault  Sensing. 

Arc  Irit*r-uo(ifln;  Power  Circuit  Breaker;  Arc  Modeling 
C0PTR16HT:  1976  EPRI.  REPRINTED  U1TM  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Surface  Flashove-) 

“»DP»C.»T  IDN  VELOCITY  OF  CMH0DE- I  HI  T  I  »T  EC  SU*F»C£  Fl«5H0VE« 

R  ■  A  .  A  n  d  c  r  SO  n 

Sandie  Lobs.  Albuquerque.  NM  87115 

Journal  Cf  Aop.iad  Physics.  Vol.  48.  No.  10.  pp  4210-4214  (10/1977). 

A  polymethyl  methacrylate  insulator  rod  in  veCuum  is  stressed  by 
htgh-vo.tage  pulses  having  3-ns  rise  times,  with  the  result  that 
vp-mn-.onrj  if-ronplat*  discharges  occur  at  the  cathoda  end  of  the  rod 
f ime-resc . ved  measurement*  cf  electron  emission  from  d.fferent  areas 
on  the  nsulator  surface  ind'cate  that  a  o-scharg,  propagates  toward 
tha  a-icrie  at  approx  i  matel  y  2E7  m/  *  during  a  Pulse  A  velocity  of  this 
oroer  ,,  exnectod  . f  surface  fleshover  results  from  an  avalanche  of 
electrons  due  to  secondary  amission  at  the  insulator  surface, 
weoendcnce  of  the  velocity  on  the  angle  of  the  electric  field 
reiat've  to  the  insulator  surface  is  predicted.  14  Refs, 
rim.-.ry  Peywc-ds:  Pulsed  Surface  Flashover;  Vacuum- i  nsu  lator 

.  _  _  _  Interface.  Ca  t  hotfe*  (  n  i  t  r  a  ted .  Secondary  f*i;  sj  tan 
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CENFRC.v  STORAGE) 

(  Rev  r»wS  * 

ENERGY  STORAGE  OPTIONS  FOR  SHIVA  UPGRADE 

B  Carder  and  B  Gagnon 

Lawrence  l*wrmo-e  .no,  Livermore.  CA  94550 

'• a  1 6  IEFF  Fc.sed  roue-  Conference  Proceedings,  Paper  IIB-9  (  2  1/1  976  7. 
'he  Shiva  Gln*«  Laser  at  ILL  w’ll  use  "3-25  Mj  o *  Capacitive 
energy  storage.  A-  improved  laser  system  s  proposed  that  will 
'nc'e.vse  *hi-  energy  redyrgmen*  b-,  a  factor  of  ter.:  25  MJ  for 
Fnradav  rotates,  and  150  MJ  for  flashiamps.  Thi*  paper  discusses 
alternnt’ve  option*  to  capacitors  for  d-iving  both  k • nd s  of  ioods. 
Included  are  ho»x>no!«r  generator*  tnat  discharge  in  oper ox i motely  0.1 
second*,  that  wi  i ;  dr  ve  raradav  rotafort  directly.  Similar  generator* 
can  he  used  to  d-ive  inductive  store*  fer  flashjamp  power.  The 
features  of  the  fiashlamp  system  include  a  wide  distribution  of  10  kj 
elements,  and  a  hsi  f-m  i  >  •  i  second  d>  schnrge  time  requirement.  The 
Possibilities  of  providing  open- *w ■ tchi ng  for  inductive  storage  and 
of  dr-v  ng  m.Miy  flashlamp*  in  parallel  are  discussed.  5  Refs. 

Primary  Keywords  High  Energy  Storage  Requirements;  Capacitive  Energy 
Storage,  rtosopo|«r  Generator;  Inductive  Energy 
Storage 

Secondary  Keywords:  Shiva  Glass  Laser 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines’ 

CQMTRCH  i ABLE  HDMCFOLAR  MOTOR-GENERATOR  ENERGY  STORAGE  FOR  APPLICATION 
IN  A  FUSIOh  POWER  REACTOR 
WY.  Chen,  W  E.  Toffolo  and  J.R.  Purcell 
Goneral  Ato-'<:  Co.  San  D'ftgo.  CA  92121 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIB-3  (11/1976). 

Monopolar  motor-generator*  are  considered  a*  likely  candidates  for 
the  ene-gv  storage  devices  to  bn  used  m  conjunction  with  rapidly 
Pulsed  ceils  ir  future  fusion  reactors.  In  a  Tokamak  fusion  reactor, 
the  induction  coil  will  be  pulsed,  and  it  is  likaly  to  be 
sus*rr:v|  iciinq  Then  an  HMG  will  be  the  most  Economical  and 
t»f*  c  «  •  energy  storage  device.  However,  it  is  highly  desirable  to 
control  the  nm;-  effective  capacitance  in  order  to  shape  the  induct' on 
coil  current  wnvg«orm  and  utilize  the  full  volt-second  capability  of 
the  coil.  Then  it  is  important  to  minimize  the  stored  energy  in  the 
HMG  excitation  coils  in  order  to  reduce  the  power  required  for 
co't’oll'i;  tie  HMG.  Inyg*t 1  gat i ons  have  been  made  to  optimize  the 
COT'T  Of  a  rr n(f ol lablg  HMG.  The  excitaton  coil  stored  energy  and 
♦»e  mart-  e  cost  are  minimized  in  the  process.  The  study  has  been 
concentrated  cn  orum  type  HMG*  It  was  found  that  for  an  HMG  assembly 
w' th  c  total  caoocity  of  1500  MJ .  the  enc'totign  coil  stored  energy 
cm  be  ns  Ion  ns  10')  MJ.  Thus,  the  scheme  for  controlling  t^e 
effective  caoacitarce  of  the  HMG  appears  to  ba  feasible.  4  Refs. 

P r ■ me r y  Keywords  nrsopoj»r  Generator;  Motor - geoeret or ;  Output  Pulse 
Shaping;  Controllable  Excitation  Coil 
C0‘»vRI0HT  1  9  7  6  I  r  E  :  .  REprIN’FD  with  PERM,  1 55  IDN 
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1  energy  s7CR*rr.  mechanical > 

(Rota*  ig  *1ach*res? 

PR*Ll-INAPY  E  t*  C  *.  *■  f  E  R I  n  Q  DESIGN  OF  A  PULSED  H0M0P0LAR  GENERATOR  POWER 
SUPFIY 

W  l  Bird.  W  «.  Tase.  G  B  Grant.  H.G  Rylander,  K . M .  Tolk.  U  F.  Weldon 

*M  H  M  fc,  ri  1  %  r  n 

'*  *v  •  |  ’e*.is  at  Austin.  Austin,  TX  787  12 

♦'u '.  *•••'  P  .uf'  Conference  Proceedings,  Paper  1IB-4  (  11/1976  ). 

*  t  L  megnjouie  500  volt  homopola-  ge*  erator  system  is  proposed  •* 
t;-e  ini',  t  a'  st  o  r  nge  -  com  e- s  i  on  device  for  th*  Taxes  Exoar  i  me<  .ta  1 
•  c « Fik  .  t  n  l  engineering  design  of  a  50  mega  joule  125  volt 

6i)"ii.cl»r  gone'ato*  module  is  presented  and  major  components: 
vc  v  f  ’  n  .  r!  '  n  ■  ’  .  r  o  t  o  r  r  *haf  t  /  bee  r  i  ng  *  ,  brush#*  and  armature 
r.  ,’fdvi  *-  - r  s  n-e  'laser  i  bed  m  detail  The  support  for  this  work  was 
o'Fjytge.j  :,v  »*  e  Fne'gv  Pesea-ch  er.d  Development  Adm  i  n  i  *t  r  at  i  on  and 
fh*-  r  Energy  sc'f»rCh  rou"datior.  0  R#f*. 

P-  Kei-wo-ns  Homrptjla*  Generator;  Engineering  Design;  Component 

Dr • i gn 

Secondary  i»vk.?rd'-  Tok*r>..k  Toroidal  Field  Coil 
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I  S'*T  T  C  : 1  r  '■  .  r  '  OSIN") 
v .  •:_■*!  r  -  f  ii'-.*Mcal' 

e[t.T-  0«  VAC  dvr -APT  SWITCHED  MULTI-MEGAWATT  INVERTER  TESTS 

A  G  .  •!  I  !  ">r  •  r  and  [)  A  H  .  |.K  ns 

■•ta‘e  ty  cf  New  'o*k  at  Buff  alt,  Buffalo,  NY  14226 

■  9  '  t  :  K  f'.i'f'  Power  Coi'a'bhc*  P  r  oc  eod  *  ngs  ,  Paper  IB-7  (  1  1/1976  ). 

‘•-e  <  , stud.e-  have  S'  ~wn  the  possibility  of  using  a  vacuum  arc 

*  •  r  •  g-  r<  war  force  ccmmutated  or  sones  commutated  inverter 

‘■•'i  -  'h  F-p  such  application,  discussed  in  this  paper,  »s  in  the 
develsr-rct  cf  a  1C. 00?  volt,  mu  1 1 1 -megawatt  series  capacitor 

» ver*a»  c'rruit  Initial  testing  has  been  performed  on  a  10  kHz 
*9  ’  r«"'  »"t  L  C  circuit  using  a  V  A  5  Single  pulse  tests  at  3000  A 

i  er.V  and  53)0  V  have  been  very  successful.  Extensive  energy  loss 
*♦  -idles  of  ‘he  various  circuit  compnnents  result  in  predicted 
"•veter  efficiencies  in  excess  of  95  percent.  The  tests  show  that 
*hese  high  efficiencies  will  be  arh.evabla  if  high  quality  circuit 
components  a*e  used  The  indur.lc's  must  ba  fabricated  from  litz  w*re 
low.  I  o  *  s  materials  must  bo  used  for  the  capacitors  and  distributed 
C'.  >,!■»■  *  i  cis  m,,*t  h*  made  to  ca.iac'tor  elements  The  cp'-f  i  gurnt  i  on  and 
cn"f  Hiti  is  o  *  the  electrodes  ;  n  ttie  V  AS  must  be  such  as  to  minimize 

♦  ’  I-  au-t*  voltage  urop.  4  R*fs 

Ypy-n.' d*.  •  Vac-.;  jm  o'  c  Gwi'ched  Inverter;  Vacuum  Gap.  Ignitor. 
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( 01  AGNOSTICS  AND  IMSTRUM| NT  AT  I OM ) 

(Data  Tr*n*mi  •• 1  on  1 

$Y‘ 1£M  »c«  D* T  A  ACQUISITION  FROM  NIG*  VOLTAGE  TERMINALS 
G-W  york.  J  V  Park.  J  J  Miskima.  D  H  Crandall  and  V  Pol 
of  Nh4»u»>-*i>!I*.  Pol  1«.  MI  65*31 
R««'«w  ?f  ici*ntt<'c  lnstfu**m|.  Vol  *5.  No.  ?.  pp  230-23? 

' 02/l«?2) 

An  n»»p|fjiv»  dot*  tc  #u  '  *  '  t  t  on  system  has  bean  designed  to 
provide  hi  ah  voltage  >  »c!*t ion  'or  date  «cou  »ition  to  analog, 
dig  tai,  »r» j  pulio  iodpa  The  uift  GaAft  light 

»o^rc»»,  '’Oi-  optic*.  and  phototr»n»ntor»  t n  accomplish  trip  date 
trpisa  Ji-on  Pro*,>rad  logic  b’n-da  h»vo  been  eaapted»to  set 1 ' 
tn#  t  w-ng  end  logic  *u'.c*  o*».  Seven  decades  of  d>g  tal  data  ar® 
transmitted  t'ror  'rip,  pulse  data  can  be  transmitted  et  rates  up  to 
M^z*  e~d  analog  data  ar«  transmitted  with  C  Oit  full  scale 
tcCu'Icy.  6  S«f§. 

Primary  Keywords  e,b#r  Optic;  Electrical  Isolation;  G#As  D»ode; 

Photrtren** stor .  1  Mh;  landuidth 
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'.  BREAKDOWN  STUDIES) 

1  Or s.  E lectr ical ) 

THE  ROLE  CF  THE  CATHODE  ZONE  JN  THE  TRANSITION  CORONA  EFFECT  ARC 

P.  Serteclt.  J.  Ououy  and  A.  Cibp^t 

Institu  Ur  ,  yersi  to  i  re  t'e  Recherchp  Sc  i  eot »  fi  qua  •  Chemm  Philippon,  Peu. 
France 

Journal  of  Physic*  D;  Apolied  Physics.  Vol .  10.  No.  16,  pp  1219-122? 
f  11M977  1  . 

The  transition  corona  effect  ere.  i  r»  atmospheric  air.  for 
i nter-alertrode  distances  less  than  a  few  centimetre*  in 
po  rt-to-clane  gemoetry  (the  high  DC  oositive  voltage  being  applied 
to  the  point  with  the  plane  at  earth  potential)  <*  dependent  on  the 
existence  cf  a  cathode  zone  ar  d  a  'cathode  canal'.  A  sufficient 
reserve  of  energy  (internal  capacity  in  parallel  with  the  spark  gap) 
permits  the  ’cathode  canal'  to  develop  into  a  trans-ont  arc  which  13 
extinguished  when  the  capacity  has  discharged  itself.  However,  the 
increasing  duration  of  the  cathode  zone,  with  increasing  total 
current,  leads  to  a  continuous  luminous  discharge  (named  a  ’silent* 
ere)  wh;ch  then  evolves  into  an  arc  f  0  “  high  currents.  A  Refs. 

Primary  Keywords;  Atmospheric  Air;  Cethode  Zone;  Po int'to-olane 
Geometry:  Cethode  Canal 
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(BREAKDOWN  STUDIES) 

(Cos.  Electrical) 

THE  USE  OF  A  PHOTOMUITIPUFR  IN  THE  DETERMINATION  OF  IONIZATION 
COEFFICIENTS  IN  GASES  STRESSED  WITH  NIGH  VOLTAGE 

M.M.  Sanford  and  D.J.  Tedford 

University  of  Strathclyde.  Glasgow.  Scotland 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  10.  No.  16,  pp  2177-2180 
( 11/1976) . 

Experiments  using  e  photomultiplier  in  the  determination  of  the 
effective  ionization  coefficient  o f  ambient  room  air  stressed  at  very 
high  voltages  ere  described,  and  the  results  compared  with  data 
previously  obtained  by  convent i onal  current  measurement  techniques. 
Good  agreement  has  been  achieved,  and  the  advantages  of  tho 
photomultiplier  method  are  discussed.  8  Refs. 

Primary  Keywords:  Ioni*et:»n  Coefficient;  Air.  Photomultiplier; 

Current  Measurement;  Uniform-field  Gao; 

Alpha-particle  Irradiation 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Electrodes.  Gas  Gaps.  Recovery) 

THE  INFLUENCE  OF  £t  ECTRDDf  HEAT  TRANSPORT  IN  SPARK  RECOVERY 
F.L.  Curzon  and  M.S.  Gautam 

University  of  British  Columbia.  Vancouver,  British  Columbia.  Can  ada 
British  Journal  Of  Applied  Physics.  Vol.  18.  pp  79-87  (01/1967). 

A  ona-dimensi onal  model  of  heat  flow  in  a  recovering  spark  chennol 
is  presented,  taking  into  account  the  effect  of  electrode  heat 
transport.  The  theory  indicated  that  the  ratio  of  the  times  taken  'cf 
spark  channels  equipped  with  di4f*rent  electrodes  to  achieve  thr  s«me 
recovery  voltage  is  constant  over  a  wide  range  of  voltages  The  value 
of  the  constant  depends  on  the  thermal  constants  of  the  spark  channel 
and  electrode  meter '«ls  Recovery  measurements  have  been  carried  cut 
on  spark  gaps  ope-ated  in  air  between  tungsten,  copper  and 
stainless-steel  electrodes  The  c-Pi-er  and  sta  1  ni  ess-steel  electrodes 
wore  capped  by  thin  tungsten  layers  to  keep  tne  surface  properties 
fixed-  T me  experimental  results  agree  well  with  th«  thQory  provided 
the  recovery  voltage  lies  be’ween  55Y  erd  75T  of  the  final  breakdown 
potential  of  the  spark  chenan„i  T*iq  results  also  show  th#t  for 
tungsten  electrodes  oimetrotfo  heating  ho*,  a  m  nor.  but  significant, 
effect  on  *■'#  recovery  chererte  ist  cn  8  Refs 
Primary  Keywords.  Spark  Recovery,  H«a*  Flow,  Modeling;  1-d  Simulation; 

Several  Flentrode  Materials 
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C  BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Surface  Flashover;  Gas  Gaos.  Materials) 

AVOIDING  FlASHOVERS  IN  LOW  INDUCTANCE  HIGH  VOLTAGE  SPARK  GAPS  AT 
ATMOSPHERIC  PRESSURE 

M.  De  Prat i s 

Centre  d'Etudes  Nucleares.  Bo'*e  Posla'e  N  6.  92  Fontenay- aux-Roses . 
Franca 

The  Review  Of  Scientific  Instruments.  Vol.  91,  No.  6,  pp  889-891 
(06/1 97&> 

The  meier  problem  wh»n  designing  a  high  voltage  soark  gap  is 
represented  bv  flesh^ve's  occurring  on  the  inner  surface  of  the  main 
insulator,  end  wh<ch  strongly  depend  on  the  insulating  materials  used 
as  well  as  on  the*r  surface  state  and  shape.  For  voltages  up  to  20  or 
30  kV,  the  breakdown  distance  for  Mashovfrs  or.  Teflon  is  proctir0|]y 
linear  end  almost  three  tines  larger  than  in  a  r  For  higher  voltages 
it  increases  mor*  rapidly  anti  we  observed  flashes  over  more  than  90 
cm  occurring  within  100  r**ee  after  a  potential  difference  of 
approximately  100  kV  was  applied  2  Refs. 

Primary  Keywords:  iMulrt^r  f  l***ev«r;  Teflon.  Coaxial  Soark  Gap  irw 
Indur • *nr v .  Air  Grp 
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(SWITCHES.  CLOSING) 

(Gas  Gap*.,  C  '  o  sseh- f  1  el  d ) 

HIGH  AVERAGE  POWER  tests  OF  A  CROSSED- F I  El D  CLOSING  SWITCH 
R  J  Harvey  (1),  R.W  Molly  (1)  and  J.E.  Creadon  (2) 

:l  Hughes  Reseorch  Labs,  Malibu.  CA  93265 
c  r  •  EC?*'.  Fort  Monmouth,  HJ  07703 

1976  REE  pulsed  Power  Conference  Proceedings,  Paper  IB-2  (11/1976). 

A  t-ioce  version  of  the  c rossed-f > eld  closing  switch  has  been 
successfully  tested  et  average  powers  of  up  to  800  kU  for  burst 
Puret-ons  o’  50  s.  Unlike  most  convertional  spark  gaps,  the  arc  is 
i"'tiated  from  a  cr 0 ssed-f i eld  glow  discharge  a> d  occurs  at  random 
locations  on  a  sho t - t o* shot  basis.  Thi 5  uniformly  dispe-ses  the  heat 
lead- «g  and  erosion  over  a  relatively  large  electrode  surface  area 
wn  ch  may  the-,  be  cooled.  9  Refs. 

Primary  Keywords:  Cr ossed- f i el d  Closing  Switch;  Triode;  Glow 
Discharge;  Pnrfornrnct 
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(BREAKDOWN  STUDIES) 

( Gas ,  Elect r 1  cal  ) 

IMPULSE  FLASHOVER  CHARACTERISTICS  OF  LONG  AIR  GAPS  AND  ATMOSPHERIC 
CORRECTION 

Y  A 1  hare  (1),  Harada  T.  (1),  Y.  Ito  (1)  and  Y.  Aoshima  (2) 

(1)  Central  Research  Institute  Of  Electric  Power  Industry.  Tokyo,  Japan 
(?)  Hpidensho  Electric  Mfg.  Co.,  Ltd.,  Numazu,  Japan 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-97,  No.  2, 
pp  592-  398  (  03/1978)  . 

The  flashover  voltages  of  long  eir  gaps  such  as  rod-rod  end 
rod-plane  gaps  vary  with  impulse  waveform,  polarity,  gap  spacing  and 
atomospher i c  conditions.  This  paper  deals  with  the  results  of 
analysis  of  the  flashover  character i st i cs  for  various  impulse 
waveforms  of  positive  end  negative  polarities,  measured  :n  many 
laboratories  including  CRICPI.  New  and  general  relations  were  found 
between  flashover  voltages  and  the  factors  mentioned  above,  thereby 
enabling  determination  of  flashover  voltages  under  venous  test 
conditions.  5  Refs. 

Primary  Keywords:  Rod-plane  Gaps;  Rod-rod  Gaps;  Impulse  Flashover; 

Atmospheric  C ons i s 1  derat i on 
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(EREAKDGl'N  STUDIES;  INSULATION.  MATERIAL) 

(Surface  Flashovon  Solid) 

BREAKDOWN  OF  INSULATING  MATERIALS  BY  SURFACE  DISCHARGE 

Y.  Toriyama  (1).  H.  Okanoto  (2)  and  M.  Kenazashi  (3) 

(1)  Musoshi  Institute  of  Technology.  Tokyo,  Japan 

(2)  Centre!  Research  Institute  of  The  Electric  Power  Industry,  Tokyo. 
Japan 

(3)  Electrotechnical  Lab,  Tokyo,  Japan 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  EI“6.  No.  3,  pp 

129-129  (09/1971). 

' Round-robi n*  experiments  for  partial  discharge  degradation  of 
polyethylene  have  been  made  by  means  of  a  parallel-plate  electrode 
system.  Following  this,  a  second  round-robin  was  run  using  direct 
electrodes  with  the  object  of  surveying  some  simple  testing  methods 
co'-f  esoendmg  to  actual  phenomena  such  as  local  perforation  by 
corono.  Corona  lifetimes  of  several  insulating  materials  were 
measured  by  using  two  kinds  of  electrode  systems,  i.Q.,  • 
hemisphere-plane  configuration  and  a  cylinder  plane  as  recommended  by 
the  Inter net  1 ona 1  Electrotechnical  Commission  C I  EC  > -  Precise 
dt f fercr’ces  between  different  materials  cannot  be  defined  because  of 
tho  fluctuation  of  corona  lifetime  o'  the  same  materiel,  but  there 
mo/  be  some  significance  in  the  order  of  six  kinds  of  materials. 
Several  possible  causes  of  the  variability  ware  examined  with  regard 
to  the  differences  of  test  dates,  humidities,  airflows,  and 
specimens’  thickness  ond  some  information  concerning  relations 
between  variability  and  experimental  conditions  was  obtained.  These 
results  and  consi derct i ons  should  be  helpful  relative  to  the  adoption 
of  the  most  reasonable  electrode  and  the  performance  of  teat 
procedure  9  Refs. 

Primary  Keywords:  Partial  Discharge;  local  Perforation:  Corona; 

Insulation  lifetime;  Test  Procedure 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Component  Testing;  Current) 

MEASUREMENT  PROCEDURES  FOR  CHARACTERIZATION  OF  HIGH  VOLTAGE  SPARK 
SOURCES 

A  Scheeline.  D.M.  Coleman  and  J.P.  Walters 

Un • versi ty  of  Wisconsin.  Madison.  WI 

Apoi-ed  Soectrnscopy ,  Vol.  32.  No.  2.  pd  215-223  (09/1978). 

The  authors  outline  methods  that  can  be  used  to  calibrate 
capacitor  discharge  spa^k  sources-  Procedures  and  devices  needed  in 
the  measurement  of  both  individual  components  and  systems  used  in 
capacitor  charging,  and  in  the  control  and  monitoring  of  the 
discharge  current  are  discussed  Character i zat i on  methods  and  their 
are 1  cat  1  ons  to  sourco  development  is  examined  16  Refs. 

Primary  Keywords  Capacitive  Discharge  Spark  Source;  Pulse  Shape 
Pr  ogramtn  •  ng  ;  Spectroscopic  Measurement 
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(SRFAvanwN  STUDIES) 

1  €  .  "Ct  '  >  cal  ) 

CUMULATION  OF  SPARK  BREAKDOWN  OR  CORONA  STARTING  VOLTAGES  IN 
NQNuh* i form  fields 

A .  Pcder  sen 

Techi  ical  University  nf  Denmark,  lyngby,  Denmark 

IEEE  Tr-ar  saet  •  ons  On  Power  Apparatus  And  Systems,  Vol  PAS-86,  No  2,  pd 
799-20'  (02/1967). 

The  processes  leading  to  a  spark  breakdown  or  corona  discharge  are 
discussed  very  briefly.  A  Quantitative  breakdown  criterion  for  use  in 
h ; gh- vol tag®  design  is  derived  by  which  spark  breakdown  or  corona 
start  •  r.  g  voltages  in  nonuniform  fields  can  be  calculated.  The 
cn  U’-'on  19  applied  to  the  sphere  gap,  and  it  is  shown  how  it  can 
give  a  very  detailed  and  accurate  description  of  known  breakdown 
characteristics.  26  Refs. 

"rimary  Kevworus:  Gas  Breakdown;  Spark;  Corona;  Breakdown  Threshold. 

Nonuntform  Field;  Theory;  Townsend  Ionization. 

Cphe-e  sr.here  Gap;  Insulation  Design  Criteria 
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(BREAKDOWN  STUDIES) 

( Gas .  Qot » cal ) 

BACKGROUND  GAS  PRESSURE  DEPENDENCE  AND  SPATIAL  VARIATION  OF 
SPONTANEO'JSl  Y  GENERATED  MAGNETIC  FIELDS  IN  LASER-PRODUCED  PLASMAS 

R.S.  Casa  Jr,  (I)  and  F.  Schwirzke  (2) 

(1)  AFUL,  *.rtla«d  AFB ,  NM  *711? 

<2)  Naval  costgraduate  School.  Monterey.  CA  93940 

Journal  Of  Aoplied  Phyji c»,  Vol.  46,  No.  A.  pp  1483-1498  (04/1975). 

A  spontasaous  aximuthal  magnet*c  f»ald  generated  by  electron 
currents  which  flow  during  the  interval  that  a  hi gh-br i ghtnes*  4-nsec 
full  width  at  ha  l  f-max  mpubi  intensity  ruby  laser  mbs  incident  on  a 
metallic  target  has  been  detected!  its  spatial  chc-acter i at i cs 
evaluated,  and  its  dependency  upon  background  gas  pressure 
i nvost i ge ted  both  evrer i mental ly  and  theoretically.  Tha  propagation 
velocity  o tne  early  component  o'  this  magnetic  field  is  greeter 
than  IE*  cm/seci  more  than  an  order  of  magnitude  larger  than  the 
plasma  ce-vective  velocity,  and  indicates  that  the  electron  currents 
responsible  *or  this  fast  field  must  flew  through  the  background 
photo i on i zed  gas.  The  early  component  is  first  detected  at  a  P'«Mur* 
of  5? - 6  Terr,  and  To'  a  fixed  spatial  location#  reaches  a  peak 
intensity  at  a  pressure  of  2E~3  Torr,  Its  intensity  is  typically  on 
the  order  of  1-10  G.  a  factor  10-100  t'mes  smaller  than  the 
spsnt aneo-sl v  generaiod  magnetic  fields  which  are  driven  by  pressure 
grad'ant  effects  m  V  a  expanding  laser  ola*.ma.  The  pressure 
dependence  of  the  pressure  gradient  magnetic  field  has  also  been 
evaluated  and  compared  with  previous  e*pu*im*ntal  results,  obtained 
at  laser  pulse  lengths  o'  greater  than  20  ns"»c .  14  Refs. 

Pr.-ary  keywords:  Gas  Breakdown,  Lass'  Breakdown;  Metal  Target;  Ruby 
Laser;  Variable  Gas  Pressure 
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(ENERGY  STORAGE.  INDUCTIVE;  ENERGY  STORAGE.  MECHANICAL) 

(Systems;  Rotating  Machines) 

AN  I NDUCT 1 V E  ENERGY  S’ORAGE  SYSTEM  BASED  ON  A  SEIF-EXCITED  H0M0P0LAR 
GENERATOR 

A.E.  Robson,  R.E.  Lonham.  U.H.  Lupton.  T.J.  O’Connell.  P.J.  Turchi  and 
W .  I  .  Warni cs 

Na.al  Research  lab.  Washington.  DC  20375 

lE'f  5  >  r  *  *i  Sy-Posium  Cn  tng'raa'ing  Problems  Of  Fusion  Research  pp. 
298-302  (11/197$). 

A  15  MJ  inductive  energy  storage  system  is  described  in  which  the 
storage  coil  is  also  tha  excitotion  coil  of  a  homooolor  generator. 
Energy  is  stored  initially  in  two  counter - rotat 1 ng  rotors,  and 
transferred  to  the  coil  when  the  gonerator  is  connected  in  a 
self-excited  moae.  The  circuit  is  interrupted  by  a  large 
so  !  * '» r  he  v  a  f  1  ou  r  »  do  circuit  breaker  working  in  conjunction  with  a 
fuse,  and  delivers  ene-gy  to  a  resistive  load  in  approximately  1  ms. 
The  system  contains  a  number  of  novel  features,  including  very 
high-speed  rotors  and  carbon  fiber  brushes.  It  is  intended  as  a 
orototype  module  for  large  energy  storage  systems.  19  Refs. 

Primary  Keywords:  Homopoler  Generator;  High  Speed  Rotor;  Circuit 
Breaker;  $u l f ur hexaf 1  our  1  do i  High  Energy 
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(PULSE  GENERATORS) 

( Tr 1 gger ) 

AVALANCHING  TRANSISTORS  SPEED  UP  HIGH-VOLTAGE  PULSES 


E  A.  Jung 

Argonne  National  Lab,  Argonne.  II 
Electronics.  Vol.  44,  No.  2.  pp  71  <91*1171) . 

A  circuit  producing  variable  pulses  of  200-400  volts  with  rise  and 
fall  times  of  30  ns  is  designed  using  e  vacuum  tube  and  •  transistor. 
A  2  kHz  repetition  rate  at  a  IE  duty  cycle  is  possible.  0  Refs. 
Primary  Keywords  Avalanche  Transistor;  Vacuum  Tube;  Fast  Rise; 

Hundreds  Of  Volts  Output 
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(PULSE  GENERATORS) 
(tar.i 


STABILIZATION  OF  THE  TIME  CHARACTERISTICS  OF  AN  ARKAD’ EV-MARX  GENERATOR 

I  Yu  Antipov.  Yu.V.  Kuznetsov,  E.V.  Lazutin.  I.M.  Piskarev,  V.A. 
Khrushchev  and  A.V.  Shumakov 

5c 1 ent . f 1 c - Research  Institute  Of  Nuclear  Physics.  Moscow  State 
University.  Moscow.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  19.  No.  2.  pp  429-431 
(04/1976  )  . 

Trans.  From:  Pribory  i  Tekhnika  Eksper-mehta  2,  99-100  (March-Aonl 
1  976  ) 

A  method  is  proposed  for  stobiliz'ng  ’he  actuation  time  delev  end 
the  fluctuations  of  this  time  delay  in  an  Ar kod' ev-Marw  generator. 

The  method  allots  the  output  voltage  o4  the  gprerato-  to  be  varied 
within  limits  of  «op-oxinstely  3 5E  without  controlling  the  spark  gaps 
and  makes  it  possible  to  avoid  Purging  the  spark  gaps  during 
operation.  1  Refs. 

Primary  Keywords  Arkad* ev-Mar x  Generator;  Jitter  S tabi 1 1 zat i on ;  Large 

Operating  Voltage  Range.  Trigger  Optimization 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Magnetic;  Flux  Compression) 

EXPLOSIVELY  PRODUCED  MEGAGAUSS  FIELDS  AND  APPUCATJONS 
C.M.  Fowler.  R.S.  Ceird,  W.B-  Garn  and  D.J.  Erickson 
Los  Alamos  National  Labs,  Los  Alamos.  NM  8754S 

TEEE  Transactions  On  Magnatics.  Vol.  Mag-12.  No.  6.  pp  1018-1023 
( 11/1976) . 

We  describe  various  explosive  magnetic  flux  compression  devices 
that  oroduca  pulsed  megsgauss  fields.  a«d  a  number  of  applications  in 
which  they  have  been  usen.  Among  the  systems  described  are  relatively 
simple  ones  that  genarate  fields  up  to  250  T  in  lerg«  fixed  volumes, 
end  eylindricel  implosion  systems  that  produce  f  elds  *n  excess  of 
1000  T.  Small  fixed  volume  systems  are  dascribad  that  may  ba  used  in 
the  leboratory.  They  raau  re  only  small  amounts  of  explosive  and  can 
produce  100  T  fields  in  coils  25  mm  long  and  10  mm  diametar.  Wa 
discuss  measurements  made  on  various  materials  in  megagauss  fields, 
often  et  cryogenic  t empere t ur#s .  ircludirg  m«gnetor*si stance, 
magnetic  susceptibility,  optical  absorption.  Faraday  rotation,  and 
Zeeman  splittings.  Me  also  discuss  experiments  »n  which  large 
magnetic  pressures  have  been  used  to  compress  solid  deuterium 
i sen*ropi ca 1 ly .  In  flux  compress  1  on  devices  part  of  the  energy  of  the 
exPlos*ves  *s  converted  to  electromagnetic  energy  This  has  led  to 
thetr  use  as  compact  single-shot  high  power  energy  sources.  At  t  r.es 
it  is  necessiry  to  transformer  couple  loads  to  the  device  outputs.  We 
describe  successful  operation  to  t r ensf D'««r s  in  165  I  fields,  and 
suggest  that  they  can  operate  in  much  htgt#r  fields.  22  Reft 
Primary  Keywords  Megoattc  Field  Generation.  Flux  Cpmp'tnii)". 

Explosive  D'-ver.  laboratory  S'ze  Gan*rat*»-. 
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(SWITCHES,  CLOSING;  SWITCHES.  CLOSING) 

(Mechanical;  Gas  Gbps-  Self) 

GENERA 7 OR  »»9DJCING  SINGLE  NANOSECOND  PULSES  WITH  CONTROLLABLE 
AMP L  ;  t U C' [  AND  DURATION 

A  1.  Aleksandrin  and  I.S  Samodelov 

Instruments  And  Experimental  Techniques,  Vol.  19.  No.  4.  pp  1092-1095 
(08/1976) 

Trans  From  Pribory  i  Tekhnika  Eksparimanta  4.  142-144  (July-August 
1976  ) 

A  generator  is  described  which  produces  single  nanosecond  pulses 
having  a  rectangular  shape  with  a  mechanically  commutated  sparx  gap 
>n  hytjrogon  under  a  pressure  of  50  gauge  atmospheres;  the  e-rolitude 
of  the  pulses  is  10-5000  V.  end  the  duration  of  the  leading  edge  >s 
*0 . 1  nsec .  7  Refs. 

Primary  Keywords:  Mercury-watted  Delay;  Peaking  Spark  Gap; 

Subnenosecond  Risetune:  5  kV  Operating  Voltage.  50 
Atmosphere  Pressure 
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(BREAKDOWN  STUDIES:  SWITCHES.  CLOSING) 

(Gas.  Optical;  Gas  Gbps.  Optical) 

CASCADL  IONIZATION  OF  A  GAS  BY  A  LIGHT  PULSE 

Ya.B.  Zel'dovich  and  Yu.P.  Raiser 

Soviet  Physics  JETP.  Vol.  20,  No.  3,  pp  772-780  (03/1965). 

Trans.  From:  Zhurnal  Eksper i mente 1 ' no  1  I  Teoreti cheskoi  Fiziki  47, 
2150-1161  (September  1964) 

The  mechanism  of  ionization  of  a  gas  under  the  action  of  e  light 
pulse  is  considered.  The  case  is  investigated  when  the  pulse  power 
end  electric  field  strengths  in  the  light  wave  ere  not  very  large  and 
the  1 i ght- i nduced  emission  of  electrons  15  not  of  decisive 
importance.  Undor  these  condit-ons  ionization  is  of  a  cascade  nature, 
the  electrons  absorb  light  quanta  in  collisions  with  neutral  atoms 
end  accumulate  energy  sufficient  for  ionization.  Approximate 
calculations  of  the  kinetics  of  development  of  the  cascade  are 
carried  out  by  taking  into  account  the  most  important  processes. 
Results  of  calculation  of  the  breokdown  fields  are  compared  with 
published  experimental  data.  9  Refs. 

Primary  Keywords:  Loser  Ionization;  Volume  Ionization;  Cascade 

Ionization;  tow  Laser  Power;  Helium  Gas;  Argon  Gas; 
Ruby  Losor;  Theory 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

DIELECTRIC  BREAKDOWN  OF  SULPHUR  HEXAFLUORIDE  IN  NEARLY  UNIFORM  FIELDS 
Y.  Kawaguchi.  F. .  Sakata  end  S.  Menju 
Tokyo  Shibauro  Electric  Co  Ltd.,  Yokohama.  Japan 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-90,  No.  3. 
pp  1072-1078  (06/1971). 

This  popor  describes  the  breakdown  potential  gradient  of  sulphur 
hexafluoride  (SF/sub  6/)  at  pressures  up  to  4  kg/sqcn.  absolute 
against  power  frequency,  switching  impulse  and  standard  impulse 
voltages  in  nearly  uniform  fields  such  as  plane-plane,  sphere-sphere, 
and  cooxial  cylinder  electrode  configurations.  Electrode  material, 
smoothness  and  polarity  affect  are  also  investigated  for  coaxial 
cylinders.  Test  results  indicate  that  potential  gradient  is  the  most 
•nfluentiel  factor  in  the  dielectric  breakdown  of  SF/sub  6/. 

Snitching  impulse  and  standard  impulse  breakdown  at  positive  polarity 
occur  at  the  potential  gradients  close  to  a  limiting  value  of  E/P  = 
86.1  ( kV/cm/kg/so . cm  )  measured  by  Geball*  and  Reeves.  Breakdown 
potential  gradient  et  negative  polarity  is  below  the  limiting  value 
of  E/P  at  pressures  above  1  kg/sq.cm.  The  negative  breakdown  seems  to 
be  more  deoondent  on  electrode  area  end  duration  of  applied  voltages. 

9  Pets. 

Primary  Keywords:  Uniform  Field;  Several  Electrode  Materials;  Surface 
Condition:  Polarity  Effect;  Power  Frequency  Voltage; 
Impulse  Voltage;  High  Pressure 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage) 

CAPACTJVE  MEASUREMENTS  OF  SLOW  FLUCTUATIONS  IN  HIGH-VOLTAGE  5UPPLIES 
FOR  ELECTRON  MICROSCOPES 
H-P,  Rust.  K.  Weiss  and  P.  Zilske 

Institu*.  Fur  E 1  ekt  ronenm  i  kroskop  1  e  Am  Fr  i  tz-Haber-Inst  i  tut  Der 
Max-P lanck-Gesel lschaft,  Berlin, GDR 

Journal  Of  Physics  E;  Scientific  Instruments.  Vol.  10,  No.  1,  pp  71-72 
(01/197.’) 

(  Refs 

P-  m«ry  Keywords'  Capacitive  Measurement ;  low  Frequency;  Capacitor 
Leakage  Current;  Leakage  Current  Drift;  Leakage 
Currant  Error 
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FLfCTPlCA;  BREAKDOWN  AND  TRACKING  CHARACTERISTICS  OF  PULSED  HIGH 
VOLTAGES  IN  CRYOGENIC  HELIUM  AND  NITROGEN 
P.A.  Maarmon  an d  K  D.J  Ui Ilia— son 
Los  Alamos  National  Labs.  Los  Alamos,  NM  87545 
N0.  COt’F-  750716-7  .  16p  (01/197J). 

Availability:  L A - UR-  7 5 -  1  0 32 

NT’S 

The  proposed  Ecyllac  Fusion  Test  Reactor  (SFTR)  at  the  Los  Alamos 
Scientific  laboratory  ( L  AS l  )  anticipates  using  superconduct  1 ng  coils 
os  the  Mi"  energy  storage  device  and  will  store  e  total  energy  of 
<,■'0  M j  The  SFTR  will  operate  in  a  pulsed  mode  with  the 
super  conduct  1 ng  energy  storage  svstem--METS  (Magnetic  Energy  Transfer 
System )-• uxrer 1 enc 1 ng  a  60  kV  pulsed  voltage  during  each  pulsed 
own*  ion.  This  rapor  presents  exoer  i  mental  dota  for  use  by  engineers 
m  the  design  of  cryogenic  apparatus  that  will  be  subject  to  the  SFTR 
60  -v  Dtil'ed  waveform.  Various  electrode  conf  1  gur at  1  ons  were  used  in 
f'd.i'  to  r-i'virie  the  designer  with  the  most  commonly  used  geometries 
cvp"  the  widest  practical  range  of  helium  and  nitrogen  temperatures 
*rcm  liquid  to  room  temperature  et  pressures  of  0.9  and  1,6  atm.  Data 
are  also  presented  on  voltage  tracking  characteristics  of  Mylor, 
phenolic,  pnlyethlene.  nylcn,  teflon,  and  pa'isali  .  which  are  commonly 
used  structural  dielectric  materials. 

P-imary  Keywords:  Scyiloc  Oev 1 ces_Spac i f i cat  1 ons;  Dielectric 

Ma  ter  i  a  1  s_Breakdowr, ;  Cryogenics;  Electric  Potential; 
Electrical  Insulation;  Helium;  Nitrogen. 
Superconducting  Magnets 
S  I  r  y  Keywords  NTIbEROA 
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(PULSE  GENERATORS;  power  CONDITIONING) 

(1C;  Pula*  Transformer  a) 

CIRCUIT  FCR  SHAPING  5H0RT  NIGH -VOL  T  AGE  PULSES 

N.I.  Elag;n,  V  V  Sterykh  and  S  O.  Fmehtnuo 

Institute  Of  Atomic  Ene-gy.  Moscow,  USSR 

And  Ewp*- i  a  1  Techniques.  No  2.  pp  438-439  (04/1970). 

Trans  Rrom'  Pr»bory  '  T*khr  ika  £ksper ■ menta  2.  114-115  (March-April 
19’3  ) 

The  pmoer  dcacnibts  a  gena'-ato*  which  produces  angle  oulses  and 
solves  t^a  prcbl***  ©f  P’Odi.C">g  short  high-voltage  pulaea  at  a  peuer 
level  of  If?  to  1E3  MW  »co!«  the  c*rcu»t  of  a  plasms  turn  The 
o'.liM  are  produced  •  -  t*>a  aecc^ra-y  ameng  c*  a  cof*.*si 
*  r  cV’Sf  O*  l"9'  .  ’«S  h  •  g*~  V-!*OS*  SP,  r»  gap*  •"O  a  ncrltnear  vilite 

res-sts-  are  used  aa  t  •'a  comutat  « rg  tlcuj-'a  Single  pulses  having  • 
length  ©f  C  3  m  -  cro«c*c  :rrf  .and  c  ©*  up  to  4f  hY  a ' e 

oat  a ■ n*d  2  *«'• 

P r  'a»y  ){>vu:rd'  Pula*  T ran** c * mer .  Air  Coro  Transformer;  Spark  Gao; 

1  T  -  ■  °.  .  *>»*  le-gth 
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SWITCHES.  C 1 0 M n 0 > 

(  Go  a  Caps.  il*:t -•«•!) 

NryfL  S*CRT  RFCOVERY  TIME  H* GH- VOL T AGE  SWITCH 
M  Cu*o-r.  «  £g-c*r  d  k  S**’  g 

I  -  n  t  •  t  ut  a  G  f  A  ’!  •  J  R  'vs «  c»  ■  Un  •  v  Borne.  Switzerland 

R  e  i>  ow  '  r  .  In?*  'yn  Vo'.  4’,  *»©  12  PP  1551  *1.53  (06/1976). 

A  "vi.  %ea.e<j-o*f  Ic.j -prossj'a  qu*r>cn  «*g  d-scharge  gap  capable  of 
!n'!C"  -  S  vcl-ages  uo  t;  2:  "  *  has  beer-  ou «  .  t  .  A  recovery  t’">e  c*  a 
m  -  r  -  jnc  n-  ns  wan  meo»ur*d.  allcwi-g  •■witching  rates  -n  the  100 
v  *  *  r  a  r  g  c  .  2  R  n  f  s  . 

Pr  r  r-y  «evw:r*J*  vary  Lew  R-essur*  Gaos;  Short  Recovery  Time;  Porous 
r  H  •  gr  Resistance 
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<»VL SE  GENERATORS ) 

( T r i ggar } 

OPTICALLY  ISOLATED  HIGH-VOLTAGE  TRIGGER  SYSTEM 
I.  Hemns  and  M.S.  Kelly 

Los  Alamos  Notional  labs.  Los  Alamos,  Hit  87545 

The  Review  Cf  Scientific  I nst r umen t s#  Vol .  *f .  No.  2,  pp  168-170 
(02/1977). 

An  optically  isolated  high-voltage  triu.n-  system  has  been  built 
to  aliminate  ground  loop  and  electromagnetic  interference  problems  ir 
the  triggering  of  a  pulsed  high-voltage  plasma  experiment.  In  this 
system  fast-rising  light  pulses  a-e  generated  at  the  trigger  source 
and  transmitted  through  20  m  long  glass  fiber  optics  cables  to 
detectors,  which  trigger  7-kV  pulsers  used  to  drive  high-voltage 
spark  geo  switch**.  The  7-kV  pulsers  are  battery  powered  end  may  be 
floated  to  the  potentials  existing  on  the  spark  gens.  9  R«fs 
Pr-msry  Keywords:  Optical  Isolation;  Battery  Operation;  Long  Battery 
Life;  7  kV  Output;  8  ns  Rise  Time;  5  ns  jitter 
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(CIRCUIT  CALCULATIONS) 

( Carac i tanc* ) 

CAPACITANCE  CALCULATIONS  FOR  SOME  BASIC  HIGH  VOLTAGE  ELECTRODE 
CONFIGURATIONS 

P  Maruvada  and  N.  Hy 1 tun-cava 1 1 i us 

Hydro- Quebec  Institute  of  Research.  Verennes.  Quebec-  Canada 
IEEE  Transactions  On  Power  Apperatul  And  Systems,  Vol.  PAS-94.  No  5. 
pp  1708-1713  (09/1975). 

Calculation  of  the  capacitance  to  ground,  as  well  as  of  the 
capacitance  between  objects  of  various  shapes  is  a  problem  occurring 
frequently  • n  high  voltage  engineering  Simple  methods  do  not  exist, 
however,  for  such  calculations  even  in  tr-e  case  of  some  bas;c 
electrode  conf igyrat ions.  Although  general  purpose  computer  programs 
may  have  been  developed  for  most  of  the  comf i gura t < ons .  their 
availability,  is  rather  limited,  and  th©  data  preparation  often 
cumbersome  Accurate  computer  calculations  of  the  capacitance  to 
ground  have  been  made  for  a  large  number  of  electrode  configurations. 
The  results  are  presented  graphically  ' n  a  no-malized  form,  and 
should  per-ii  t  a  rapid  and  prfc  i  se  deten i not i on  of  capacitances  for 
most  oract'col  electrode  or  r  *pr»— en*  s .  Fur thermore .  some  simple 
equations  heve  been  developed  which  perm-t  an  approximate,  but  often 
s-jffre  iR-tly  accurate,  ©va  1  u,' 1 1  o*-  of  the  capacitances  by  hard 
calrulat  i  o:is .  It  ’  S  believed  that  both  the  accurate  graphs  and  the 
simple  equations  would  be  of  g-p.-t  practical  value-  especially  to 
h  i  g»i  voltage  engineers  9  Re*s 
pi  ir.ir/  Re/w'-r  ds  Sohe-r;  Circular  Disc:  hsr  •  z  and  verticol 

rectangular  plate*.;  nnrmalt.’ed  curves;  charge 
rf  •  St  r  I  N|*  •  nr  (}e*  fc  -  m  I  n«>  t  ’  OH 
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( °'Jl  SE  GENERATORS) 
t  Hard- tube' 

HIGH  POWER  MO DHL  A  TOR/ R  E GUI  A TQR 5  FOR  NEUTRAL  BEAM  SOURCES 
J.Q.  Lawson  ond  A.  Deitz 
p  r  i  rice  t  on  University,  Princeton,  NJ 
Availability  CONF  -  7  5 1  1  25  -  1  3  1 
N1IS 

PPPL  has  recently  completed  two  new  Modul ator/Regul ators  for 
neutral  injection  sources  ’..Set)  on  th©  ATC  m.ich-ne  and  is  const’  irf-ng 
four  new  ones  for  use  u*th  sources  o-  th©  F.y  r.ichire  The  A1C 
modulator  uses  the  veil  proven  4ry»r,  aj*r  »eir0CjB  as  t.ne  mom  sw*ch 
tube,  while  t*“e  PIT  »-odu  1  at  rr .  w.,i  |f  ,  t  the  new  but 
Significantly  higher  peered  v-.H’"  tet"de*.  Gone  -'♦e-estmg 
cmcuit  and  i»«hg  f  ac  t  u  r  • - g  tec**r.  iques  o'c  d-scu*sed. 

Primary  Keyword-.  Ate  Tev  i ce t_ Ne-  t - a  1  Atom  ~f  »m  Injection.  Heutrst 
At-m  5e.»m  !  -  *  c  c  t  >  >  n  p  owe  -  Surpl'es;  Ion  S  c  u '  r  «.  • 

Me  d'.  Lt  t  C'<  ■  Su*  V.-hes 
Secondary  Keywords :  af ISFPr* 


f B®  E AKDOWN  STUDIES;  INSULATION,  VACUUM) 

t5ur faiNSu! Ai0RVr[*SH0VEP  MECHANISM  IN  VACUUM  INSULATED  CRY0CABLES 

P.  Graneou  and  D  B  Montgomery 

Massach.isr*  t  a  Institute  of  Technology,  Cambridge,  MA 

JCJi-nal  Z*  Vacuum  Science  And  Technology,  Vol.  13,  No.  5.  pp  1081-1087 
(10/1976).  ... 

The  authors  present  evidence  that  surface  flashover  tn  vacuum  is 
lorgely  due  to  gases  absorbed  at  the  insulation  surfaca.  Cryogenic 
underground  power  cables  are  considered  in  experiments  in  the 
conditioning  effect  in  vacuum  insulation,  insulation  damage 
pjopr 1 ngi t  s ,  and  'lashove-  mechan«sm  investigations  It  is  shown  that 
tie  early  stages  o'  surface  flashove-  are  the  results  of  discharges 
■n  the  -iibcrbf'!  gases.  11  Refs. 

Pr-ma-y  Keywc-ds:  vacuum  Insulation,  Surface  Flashover;  Condi t • on i ng ; 

Insulator  Damage;  I’chtenberg  Discharge 
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( BREAKDOWN  STUDIES) 

'  M<>C10N1?ATI0N.  ELECTRODE  SURFACES  AND  DISCHARGES  IN  SF/SUB  6/  AT 

extra-high-voltages 

C.  Cooke 

Massachusetts  Institute  of  Technology.  Cambridge.  MA 

,fC£  fransar t i ons  On  Power  Apparatus  And  Systems,  Vol.  PAS-94,  No.  5, 

‘  no  151P-1523  (99/1975) 

The  influence  on  DC  electrical  performance  of  SF6  gas  from  small 
protrusions  on  eiec*rode  surfaces  has  been  investigated 
» zoo- • me- 1« 1 ly  * n  a  system  o *  moderate  size  over  the  pressure  range 
«/?  tc  i  j  c‘.rr  abs.  T  ie  protrusions  used  were  steel  n-  alum  rum 
•ni-p-es  w  *h  C.G'»cm  or  a  rod  II  times  higher  than  its  t'P 

rac • us  o f  i  019cm.  Dve'  the  complete  voltago  range,  ICO  kV  to  1500 
«v,  good  agr eempr  t  was  found  between  meosured  values  and  those 
calculated  us  ng  a  a  rple  >on>zotion  development  modol  for  discharge 
in- t  uit i pi  This  simple  model  was  applied  to  calc-late  the  effect  of 
Other  prot-usion  shepos.  In  each  case  when  the  product  of  gas 
p-essure  t>mes  proVus  on  height  above  a  flat  electrode  exceeded  80 
atm-ni  c  rons  tne-r  prese-ic#  decreased  the  breakdown  stress.  Scanning 
mcroscore  vie.:s  of  the  sphe-e  t’Ps  a'ter  sparking  showed  microscopic 
protrusions  which  account  for  the  deter i orat i on  found  after  th*  fi-st 
snark  ‘5Refs  ,  ,  , 

Pr.r-ary  Keywords  Effects  Of  5mell  Protrusions  On  Electrode  Surface. 

1/2  To  15  Atm  Abs:  Spherical  Protrusions;  ICO  Kv  To 
15C0  Kv;  Pr#asure-pr pt rus i on  Height  Product. 

Scanning  Microscope  Data;  SF6  Insulated  Equipment 
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(BREAK  DOWN  STUDIES) 

(Gas.  Electr^caU  V()LUME  01SCHARGE  IN  AIR  AT  ATMOSPHERIC  PRESSURE 

5.  Andreev  and  C.  Novikova 

Affiliation  Not  Given 

Sov  et  Physics  Technical  Physics,  Vol.  20,  No.  8»  pp  2078-2084 

Trans  From:  Zhumal  Tekhn  1  chasko i  Fiziki*  Vol.  45,  pp  1692-17C3 

In  the  breavdown  of  short  gaos  in  air  et  atmospheric  pressure  et 
high  ovc-vo 1 tages  m  electron  density  reaches  1 0el6cmv«-3 ,  and  the 
glow  reg-on  has  clearly  defined  boundaries  in  the  region  of 
ironouncod  ionization,  which  emits  a  continuum.  The  line  emission 
torn j  a  jacket  wh.cn  gives  the  glow  region  a  diffuse  shape  in  white 
light.  A  *  model  of  the  nonequl i br i um  plasma  is  analyzed;  it  can  be 
used  to  calculate  the  electron  temperature  and  drift  velocity.  The 
puasi steady  nature  of  the  current  and  voltage  is  attributed  to  the 
i,(-  1 1 a  1  lag  m  the  gas  heating,  due  to  the  heat  capacity  of  the  gas. 
lor.ization  processes  a*-®  i  nhomogneous  over  the  length  ©f  the  gap-  A 
region  with  an  elevated  charged-part i c le  density  develops  from  the 
cathode  toward  the  anode  while  there  is  a  quasi  steady  voltage  between 
f’o  nlect-odes .  The  contraction  process,  which  completes  the 
voluro-di  scharge  stage,  tu-.-s  out  to  be  due  to  an  avalanche  increase 
•n  the  electron  density  as  the  conditions  for  equlibrium  thermal 
ton'Zfti nn  are  approached.  31  Pefs 

Fr.mary  Ke-werds:  Short  Voltage  Fulse;  Volume  Glow;  Avalanche  Increase 
In  Electron  Density;  Hemispherical  Electrodes; 
Pointed  Electrodes 
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(PARTICLE  BEAMS.  ELECTRON;  ENERGY  STORAGE.  INDUCTIVE) 

(  Ge'*era*.  i  on  :  Systems) 

ACCEtFRAMNG  and  SWITCHING  OPTOEl  ECTRONK  SYSTEM  OF  A  HIGH-POWERED 
ACCELERATOR  WITH  AN  INDJCTIvE  STORAGC  ELEMENT 
J  H  Silvkov  n ml  G  !  Dolgachev 

Instruments  And  E »Por ' me nt a  1  Techniques.  Vol  18.  No.  3.  pp  688-691 
'06/1975)  „ 

Trans,  hoir  Pr  i  bo  r  y  1  Tekhmka  EkspQnmenta  3  .  27*30  (May-June  1975  ) 
The  characteristics  and  design  of  an  opt oe 1 ec t r on i c  system  are 
considered,  winch  in  a  high-oowered  pulsed  electron  accelerator  with 
an  inductive  energy  storage  element,  provides  current  switching  and 
generation  of  a  beam  of  occele-ated  electrons.  The  circuit  of  on 
accelerator  with  this  optoelectronic  system  i*  described.  5  Refs, 
erima-y  Keyword*  E-beam  Genp-ation.  Inductive  Energy  Storage; 

Opt oe 1  erf noni c  System;  Variable  Pe-veance 
COPYRIGHT:  1975  PLENUM  PRESS.  R F P R ! N T E D  WI T H  PERMISSION 
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„rtn  ELECTRON  CL'WS  in  THE  IASI  HIGH  POWER  SHORT-PULSE  CO/SUB  2/ 

LASER  PROGRAM 

S  Soger.  .  5  Ladish  and  M.J  Nutter 
•  t> s  Alamos  National  labs,  lo*  Alamos.  NM  87545 
n r  CCNF-751 IDS- 14.  24 p  r01'l9?5,- 
'  .-Hi  lal  ’  1  >  t>  L  A-'JR  -  75-2)  55 
NTIS 

The  design,  operation,  ond  performance  of  the  200  x  35  cm  exp  2 
two  *i  red  geld  cathodo  electron  gun  used  in  the  2.5  kJ  laser  system 
and  to  be  used  *n  th®  10  kJ  laser  are  described, 
p-irj-i  Keyword-,:  Cp-bon  Dioxide  l  a  -  er  s_E  1  ec  t  ron  Beams;  Electron 
Sour ces^Des ’ gn ;  Control  Systems;  Operation: 

Per  f ormancH 

Secondary  Keywords  Cold  Cathodes:  Electron  Guns;  NTISERDA 


'.witches,  citing) 

'  Gaps.  Electrical) 

rts‘12:  l  ED  V  ACU'JM  SPAR*  GAPS  RATED  AT  a  VOLTAGE  of  50  Kv  FOR  MULTIPLE 
COMM.. '  A  T  ION  CF  MEGA- AMPERE  CURRENTS 

.  N  Dashuk  end  G  5.  *  ir'wsva 

p-"''Sr'5-  F  o  !  ytechn  i  ca  i  Institute.  Leningrad.  USSR 

«**d  E«po<’  ;  mental  ’#chnniu#i,  Vei.  18.  No.  2 .  pp  463-465 

C--'  *9  ’5)  . 

-.ns  f 'P"i  Pr'bory  i  T*khmk«  Ekspge  i  nenta  2,  113-115  (Merch-April 
.<5-5) 

Th*  ccns* ruct , on  end  the  results  of  an  expert  mental  study  of 
vacuum  sra*k  5:1ns  suitable  for  multiple  co*n  iiation  (>5000  'makes') 
ef  rui  rv  *  pulses  having  an  amplitude  of  1L.4  to  12Ft>  A  and  a  length 
-*  rtpi-'o*  --itely  IE -3  ti:  IE-5  svr  in  capacit’v#  storage  devices 
•ov'^rj  t  e»prgv  af  apu r o k  1  mo t e l y  50  kj  are  presented.  The  time  delay 
r‘  * r  rk-g,.;-  fpomtifi  at  a  pressure  of  0,266  Pa  and  at  voltages  of 
II  t  ;  4  .  V  <n  edw.-’l  *a  .'ppr  OX  « m.it  e  1  v  0.7  microseconds;  the 

•  ;u«*.‘  deviation  dees  net  exceed  TO  nsec  The  distribution  of 
v.n  t  f-e  fh  !.ty  enr  r  ei  P9:>':s  to  a  normal  law  The  dielectric  strength 
r*  “  r»  '«‘Mnir  •  a  •’•sulation  of  th«  spar*  gaps  after  multiple 
:■  i'-’  ■?  f  curre-ts  having  various  *. 'wipes  amounts  to  60  and  65 

„  -  **-o  j-;  tance  s'  the  spark  g.ip  \»  6  nH.  3  Re's 

r-  -ary  '»D^:'ci  Vacuum  Spark  Cap;  52  kV  'Jrerrtmg  Voltage.  1  2  MA 

Current ;  6  nH  Inductance-  Delay  Measurement;  Jitter 

Me  •  *  ■  r(ri*it .  I  •  f  e  T est 
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( BRf  AK  DOWN  5TUOIF5) 

(Vacuum.  Flectr-r.alJ  . 

net  pk  [  ‘.M  <'U‘;  f’HF  NL'MrSA  IN  VACUUM  WITH  DIRECT  AND  ALTERNATING  VOlIAGES 
IT  k?CM  and  CRtOGEnJC  UMrf  f  A'LJPES 
R  N  Allan  ana  P  K  knrdolo’ 

Ur-.iversity  o*  Man h» ?, t  e r  ,  Manchester.  UK 

join  no  i  Of  Physics  L’  AppI'oJ  Physics.  Vol  8.  No  18.  pp  2’70  2180 

1 1 ;  / 1 "  *  5 ) 

These  invest  1  gat  1  ons  were  conducted  to  measure  t*-*  pr ehreak oewn 
c.irre"'  and  hr  e^i.  dc  u  -»  voltage  between  s».?>nj*s..  steel  ele'rode*. 
using  '<0  He  alti*r-ating  and  direct  voltages  r*e  meusu^er-ycf  s  i««r» 
made  at  '■com  ter.pp'  a  *  -  >  a  arc!  liquid  nitrogen  *  er.pei  *tv'  e 
uni  torn  field  cle*.  t  ratios .  "fr  range  c*  el*1'.  troik  spocirgs  4°r,  The 

cyr'0'‘t  irpHiureirents  was  0  .  1  -  2  ■  1  m"i  .>nd  '  'J  r  thy  b'  p(  •ripw''  *°  *  t  ««oes 

wan  C.l-P  8  ,rm  The  . . .  o*  the  r  r  eh’  enk  down  turret  «r  rt 

breakdown  vo I  *  age  with  temperature  a-  d  eleilrode  s« uc « -  g  was  vo'v 
Similar  Ml  III  ho  *  h  typos  of  voltage  .1;  I  1  *  •'*  o  A  1  s"  with  both  typer 
o*  voltage.  *  *ip  r rebreakcown  <i-rr«w*  obeyed  a  told- cathode  s*  -  on 
law.  arrlvticoiJv  similar  to  the  I  owl  *•*  -  N  d*»*  m  relation  I'1  l>*  t(> 
ca'trs  an  nmhU'it  pressure  grpalnr  t<i«n  about  lf‘6  7orr  Ci'uSn-f  the 


'  en t  to  *) e 
ef  *er.  t  .  18  Refs 

Priimr;  Kpvwn,"h- 


r  res 


scd.  • hougn  this 


Found  to  he 


•  bl  e 


Prebreakdown  Currant 
*  r  pq-j  e  o  c  y  .  DC  Voltan 
Nitrcct-n  Tempera*. 
COPYRIGHT:  1 9 1 5  THE  INS' J  TUT!  0r  P« 
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Room  I p-pprat ur a ;  Liquid 


CS.  REPRINTED  WITH  PERMISSION 


r  1  1  .  5F  GfnERatc'rc,  ) 

' V I ti  LIMITATIONS  and  TOPOLOGICAL  CCNSIDFRATI0N5  FOR  FAST 
DISCHARGE  MCMCP0lAR  MACt-INFb 

“  0  u*  g  > .  8  A.  Nasa  - .  H  G  aylande*-.  W.F.  Xelur.n  a-id  H.H.  Woodson 
.  -  v  •  *  If--.*  Af  Aunt  n.  Austin .  IV 

r  T  r  «r  - .  7  7  ■.  5;>  s  Or.  Plasma  Sr  •.  enco.  Vol.  PS-  3  .  No.  4,  pp  209-215 


pr  -a*/  fe.words1  Homooclar  Machines:  Fast  Discharge  (5-3Gms) 
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• -®i AADCWN  5TU0IES) 

'vacuum.  Elecfrcal) 

HIGH  VOLTAGE  STATIC  BREAKDOWN  IN  VACUUM 

A  Watson 

U'>  ve-s’ty  of  Western  Ontario.  London.  Ontario.  Canada 

Ca-adian  Journal  Of  Physics.  Vol.  54.  No.  2.  pp  142-157  (01/1976). 

A  model  of  the  vacuum  breakdown  mechan'sm.  where  a  semi  conduct i ng 
layer  gn  e  cathoda  protrusion  p-oduces  the  prebreakdown  current .  is 
presented  An  analysi s  is  given  of  the  creation  of  a  virtual  cathode 
and  th«  ac company  1 rg  electron  rese-vcir.  and  of  the  growth  of  the 
space  charge  pubble  at  the  ©node.  The  interaction  of  the  two  regions. 
1  pn  interaction  with  the  electron  reser/nr.  and  i  nstabi  1 1 1 1  es  in  the 
model  6r9  also  discussed.  The  calculated  breakdown  voltage  for  cooper 
electrodes  is  found  to  agree  well  with  the  obtained  experimental 
value  15  Rofs. 

Prima-y  Keywords:  Uniform  Field  Breakdown;  Electron  Reservoir.  Virtual 

Cathode;  Anode  Evaporation.  Import  lonirotion 
COPYRIGHT  1 9?fc  NATIONAL  RESEARCH  COUNCIL  OF  CANADA 


(BREAKDOWN  STUDIES.  INSULATION,  VACUUM) 

'Vacuum,  Particle) 

♦  n-SJTU  CiSSEFVATION  OF  M I  CROP  AR  T  I  CL  FS  IN  A  VACUUM- INSUL  AT  ED  GAP  USING  A 
SCANNING  ELECTRON  MICROSCOPE 

G  D  The  op1'  '  1  us .  <  .  D  .  Srivastava  and  R.G.  Van  Heeswijk 

L-tVA'Sity  of  Waterloo.  Waterloo,  Ontario,  Canada 

Journal  9*  Applied  PhyS'cs.  Vol.  47,  No.  3.  pp  897*898  (03/1976). 

Pesii*s  are  presented  of  an  investigation  into  mi c r opart  1 c 1 e 
activtv  n  a  vacuum- 1  nsulateri  1-mm  electrode  gap.  The  experiments 
were  conduc»ed  m  s'tu  ’•  the  specimen  state  of  a  scanning  electron 
micro*  •.see  '  C  EM)  and  co  ‘irm  m-cro  particle  activity  at  voltages  well 
bo.rw  bre.-k  -Jowr  The  most  ccmr.on  siie  of  the  m  1  c  r  oua  r  1 1  c  1  e  s  observed 
was  i  -  crc-ete-S  pr.d  very  few  particles  above  10  microneters  were 
C«*e-'n  t  Pets. 

Primary  Key  we  'riv  Small-sized  Ml  cr  OPflr*  I  c  I  e  •  M.ed-um  Sized 

Microparticle.  Lr.rgt  M  t  r'up','  1 1  r  J  e  .  Muropart’cle 
At*'v:ty.  I  n  :■  o  1 A  *  O  ’  r‘,a*gng 

CUP  f  R  I  GMT  1976  AMEPICAN  INS'KUU  0‘  P  h  ■ r  '  C‘> .  R  E  PR  I N  t  tq  WI  T  H 
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r switches,  closing) 

l  Viluii*  Gaps.  Optical) 

LASER-TRIGGERED  VACUUM  SWITCH 

V  5  Bulygin,  V.E  Lebedev,  G.A  Pryamkova.  V.V.  Ryukkgrt.  S.S. 

*  5  1  t  s  1  «S*iv  1  i  1  and  V.  A.  Yakovlev 

S7v,et  P-vsics-Technical  Physirs.  Vol.  ?C.  Nc .  4,  pp  561-563  (04/1975). 

Viii,  frQm  7hurr.*l  T  ek  hn  1  c  he*  :*  o  1  FiZiki  45.  8^7-897  (April  1  9 1  5  ) 

The  Conduct  v'tv  of  a  two  ai». trodo  vacuum  goo  is  .ncreosed  by  the 
plasma  produced  by  focusing  laser  light  on  the  Surface  of  one  of  the 
electrode*  TEie  Switching  properties  of  «  ".cuum  discharge  initiated 
by  the  laser  beam  are  determined  *hesv  studies  a^e  conducted  over  a 
m.  i  de  reign  of  gap  voltages  and  for  differing  polarities  o'  the  target 
f  r  ,•'!(,  5  Kb's 

Vir.  'ir  <r,w9*dJ  Vacuum  Spark  Cap;  Electrode  laser  Illumination; 

Surface  Triggpruiq,  Delay  Measurement.  Jitter 
Mp/«  r  p.-(i  t 

Coere;f.ut  \  g  7  S  Af*[  R  '  C  AN  INSUTUTE  P*  PHYSICS.  R  E  nR  I  N  T  E  P  W I  T  m 
PE»MI5SI'*» 
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(BREAK DOUN  STUDIES) 

(.a  .  flertric^^  fiRf  AK  DOWN  0r  l  PNG  GAPS  IN  SUlrUR  HEXAKlUORIDE 

T.  Nit  to  and  Y  S’i'b'.v* 

M-tsut-sh  EJectr-.c  Cirp.  Amagasak  1  .  Japan 

IEEE  Transa-.  1  .  ons  On  Power  Apparatus  And  Systems.  Vol.  PAS-9C.  No.  3, 
op  10*>C  -  in\  <  C6/19M  ) 

T ho  electrical  discharge  character  1 st i c s  of  SK/sub  6/  are 
di  SC-JSSI.-M  theory*  ■  c  a .  I  y  in  relation  to  the  f  eld  dependence  of  the 
1  on • ?et 1  on  coefficient,  alpha  ano  the  electron  attachment 
coefficient,  ets  The  results  are  compared  with  the  character  1 st 1 CS 
cf  air  »  *1  •  m r.  1  p  theoretical  formula*  1  or  of  bneakdow^  or  rorona 
i  nc  pd*  •  on  voltages  of  gaps  n  SK'S-b  6/  «s  denied  Tut  f"s.'l«t'0" 
tias  boon  examine*?  by  experiments  on  several  electrode  co<«  ■  gu*  at  1  on* 
At  low  pressure*,  of  less  than.  4  at-,  the  agreement  of  the  theoret  ci 
and  ‘J  r  e*pcr  mpr>*Al  results  >s  'airly  good.  The  breakdown  volta?" 
decreases  from  the  theoretical  estimation  at  higher  pressure  lc 
Refs 

Pri-r/ry  Keywords.  E»/sub  6/.  Theory;  Breakdown;  Corona.  Analytical 
r  o  1 '  1 1  i  or  ;  Ionization  Cee'fidiri;  Attach-mt 
Copf  4 1 c 1 ent ;  High  Pressure.  Comparison  With  A-r 
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(SWITCHES,  Cl  OS  1 NG ) 

( L  »  qu 1 d  Gaos .  Self) 

WATER  SPARK  GAP  FOR  A  NITROGEN  LASER 
5.  Saikon  and  t  .  Shimizu 

bniversity  of  'okyr..  0unkyo-ku.  Tokyo.  JA 
Review  O'  Scientific  Instruments,  Vol.  46 
(12/1975 

Satisfactory  ooerat i on  of  the  Blumlein  type  nitrogen  laser  was 
obtained  oy  us.ng  a  watpr-f,ii#d  spark  gap.  The  water-filled  spark 
gnu  uses  flowing  water,  and  the  Blumlein  circu't  is  charged  by  a 
Marx  bank  driver.  Refs 

Primary  Keywords;  Wetfc'  Spark  Gap;  Blumlein  Lme;  Fast  Rise  Time; 

Comparison  With  Air  Gap;  General  Electrode  Materia 
Secondary  Keywords:  Gas  Laser  Pumping 
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(SWITCHES,  CLOSING) 

( Gas  G«.r*>,  Electrical) 

FAST  AIR  GAP  CROWBAR  SWITCH  DECOUPLED  BY  A  LOW 
S.  Kitagawa  and  K.I.  Hiruno 
Nagoya  University.  Nar.oya,  Jfiran 
Nc  |f’PJ-T  20.  ?6P  (24/  1  974  ; 

Availability.  N74-35138/8GT 


PRESSURE  GAP 


NlIS 

A  fast  p'Bsiur '/ed  crowbar  gap  switch,  in  which  a  low  pressure  g 
is  user!  es  a  nonlmer.r  decoupler,  is  investigated  The  switch  is 
composed  of  a  simple  two  elect*ode  high  pressure  gap  ar.rt  0  low 
pressure  q?w  r •  ‘ripAtron  type.  A  special  triqger  circuit  is  design 
in  c<  r  jtp  •  1 1  st  a  single  pu  ]  •  e  brenks  dewn  t  he  high-  and  low -  pressure 

«  ,.c  c  es’« '  vo  1  y  Ttie  jitter  of  breortdown  time  is  less  t  hen  2  0  nst 
**e  W  do  range  of  the  operating  conditions-  Working  voltage  af 
P-e*sur«s  in  ijji  n  gaps.  The  *uitch  is  disignod  for  40  kV  operation 
f.Pri  ■  t  «.  I  n,‘-.  r.  tftr.ee  is  72  nH.  Seventy  switches  of  this  type  ore 
installed  III  a  42  kV.  210  kj  fast  capacitor  bank.  Up  to  now  they  hi 
bee-i  running  surcessfuliv  for  8200  shots  with  1-ttle  ma  1  n  *  e-ance 
(  A-  t  hor  ) 

Primary  Keywords  Gaos;  High  Voltages;  Switches;  Trigger  Circuits; 

Capacitors.  Electric  Switches;  Plasma  Pinch; 

T  r  1  gf,  •  r  c  n  *, 

Secondary  Keywords-  NTISNASA 
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Pi ASMA-SURRACI  'h'RCF  hF  NEGATIVE  TONS 
»U  I  Be  1  '  rhf-nko  .  G  I  Di*cv  (.'I'1  v  G  Ji  u  fl  n  1  U  f;  y 

J-i»*ituie  C.  *  Ni,clrar  Physics.  Academy  ?>  ♦  ir  •  en»  es  of  the  USSR 
Novo*.  1  b’  r  Sk  .  USSR 

Soviet  fi.y«,rs  Tecnnicai  Physics.  Vol.  2 
T  r  a -  4  f rrm  Zhurnal  T «k hr  1 c *  B Sh o •  f>Z- 
A  h  ^-b-jub'  o  , ;  *  en  source  of  nega* 
d’srha*ge  is  des-*  hid  A  H  t 
A/ SO  r-  in  the  emission  si'1 
* ha-br*  as  a  resul*  of  the  ,* 


.  J  ,  it  4  1-4  *  (  07/1  975  ) 

68  /J  (Jan;. ary  1  975  ) 
ons  that  use*,  n  pl.motrnn 
rent  density  up  t«  3.7 


been  obtained  from  t*-e  disrt>a>gp 
gT  •*.-«. n  o f  ng  ,it>ve  inns 
•tty  'a*,  t  p  ’  r  r  .  ;  gi  from  thp 

1  1  s  •  1  r,  -  ill*  A  -.egative  >*■••■  hen*- 


t »  c 


t  A  Ion  Cl.-l 
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(P-£A<DCWN  STUDIES;  BREAKDOWN  STUDIES) 

I !  i  cc  *  *■  adc’i  .  Gas.  Electrical) 

;u,  iS’ir 4710*  OF  ELECTRODE  EROSION  AMD  OF  THE  CONDITIONS  OF  SPECTRUM 
rxC*’A»IOS  UITu  a*  IMPULSIVE  DISCHARGE  IN  A  MAGNETIC  FIELD 
A  v.  Hole*''-..  L.A  Strelkov  end  A  A.  Yinkoviki  i 

jO'.mal  Of  Applied  Sne:  t  r  oscopy .  Voi.  IS.  Ho.  2.  pp  969*973  (  08/  1973). 

*  *  a  ~  s  1  r  on  Z^o^nal  Pr  w.lid'iOi  Snektroskopi '  19,  196*201  (August  1973) 

“revcus  r**earch  investigated  the  entrance  of  electrode  material 

•  rto  tie  cloud  e'  a  low*voi*ags  >w>ujiiv*  d»  jc*>argo  and  established 
tre  t  i*»  variation  o'  the  entrance  of  both  the  vacor  and  liquid 
•nases  o'  the  erosion  products.  In  the  mifai  stage  of  the 

3  -  sc’i-irgn,  •  nd«  pendent  iv  cf  the  electrode’s  polar*ry,  there  was  a 
o'-odt  -  •  r  or*.  o"t-arcg  o'  material  i  *>  the  rc*t  finely  divided  chose. 

‘mo  djret  o"  of  th*  s  d’tcnarge  stage  was  increased  by  mechanical 
d  'r'.o;>-*nT  o'  a  sib't:tute  electrode  along  tntc  flat  Surface  of  the 
-pi.  7  • ;»  >*  ,  This  pa*  —  ■  *  -  ed  ar  enhrnremert  o'  ef  ' i  ct  5  veness  in  the  use 
n*  "‘atn-'al  fc-  ootanrg  c  soectrum.  In  the  present  research, 

■nstea*.  o'  Techancal  di splece-ent  of  a  substitute  electrode,  the 
base  o'  rhe  discharge's  current- conduct  i  ng  channel  was  displaced 
j-do'  the  act'rr*  of  *  magnet-c  field,  ’he  cdl  that  created  the 
»; g-et  c  '-eld  had  s“  • ncuctance  of  20  m.croMenry  and  was  connected 
**.  o  thG  w  •  •,-iaf  7P  c  rcji  t  in  series  with  the  i  nter  e  1  ec  t  rode  g«*o 
*i»t  sr a**’'g  o*  ?ue  t?tal  d*  scharge-cloud  1 um« nescence  showee  that 
r>r  g  h  t  y  •  « h  *>  i  ig  soots  adjacent  to  an  electrode  are  formed  on  the 
r.  '■fate  o'  tne  spec  men  during  the  discharge  In  the  initial  stage  of 

*  *  e>  w  ,  sc  h,- *  «a .  the  shi'tng  of  the  spots  is  smooth  and  cont’nuo  s, 
«-.th  insnjip  pf  Current  the  Spots  sh  •  f  t  -n  a  3#rHy  mannpr  .  The 

.  rtp-  ?f  .-  o c. e  snrts  -s  ls-go*-  tnan  that  pf  tne  cathode  spots.  2 

° *  -a-*  tpv»3'8?'  Gas  Breakdown:  Low  Pressure  Breakdown:  Electrode 
F'.'S'h"-  Pielii  Flectrpde  Spot  Movement; 

Anr.  ce  Scot ;  Lcthode  Scot 
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-srp  » o ; 't n r p cn  5uT’CwING  Cr  A  ° L  S  E  I* ,  CHARGED.  0!l  FILLED  SPARK  GA° 
a  C-  L  2'gle'.  ..R.  *er*  «  «->d  R.P  Cireio-d 

*T  +  '.  ■  *  ■  *■  t  l  •  •  1 1  : 3  .  •  “  '.'117 

ow  ’c  ent  '  c  Inst**’J-*nt  s.  V«1  46.  No.  7  pd  914-929  (C7/1975). 
a  •.  9-sr.*1  Ind  ia«er.  aligned  along  the  ■  nt  prel  ec*  node  ox  i  s 

a  :  .  r,—  *ch  •iv.gr  - was  user  tc  tmt.atc*  the 

•_  n  crfu'^elted  *-«  s  fo*-—o'-  oi.  filled  g.'p.  loser  power 

4t, •  o  4  '  a*  ?'■"  Mw  a*  -;  •♦**.  v n !  t •.cr  p-jIso  b-  teo  a  rise 

♦  -  o  c  *  V'.t  rse  a  •/■•itnge  /?9  >•  V  .  parametric  study  of  the 

<*i. 1  if,  a*  fer  tmg  •  he  'Jvlay  between  t<<e  1  M'  pulse  arrival  /»’.  the 
gan  af'd  to'durti  on  of  tte  gas  was  accomplished,  in  which  the  ef'ects 
of  the  foctl  point  location,  la'tr  power,  switch  Polarity.  a»>d 
voltcge  on  the  gap  at  laser  arrival  were  determined.  Delay  t'mes  os 
short  os  12  nsec  we*e  recorded  with  jitter,  a  measure  cf 
rpproduc i bi 1 i ty,  m  the  low  nanosecond  region.  13  Refs. 

Primary  Keywords ;  Laser  Switching.  Pulse  Charged  Dielectrics;  0’1 
Dielectrics;  Laser  Triggered  Marx  Generator; 
0'1-filldb  Capacitor;  Laser  Induced  Breakdown.  Arc 
Discharge,  Nanosecond  Switching 

COPYRIGHT:  1975  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gss,  Electrical) 

CN  THE  THEORY  OF  THE  SPARK  PLAS^a  IN  NANOSECOND  LIGHT  SOURCES  AND  FAST 
Sp ARK  -  GAP  SWITCHES 

M.  Hess 

Akadenie  d»r  W i ssenschaf ten  der  DDR.  Zentrel i nst i tut  Fur 
E 1 ek t * onenphys i k .  Berlin.  CDR 

Journal  Of  Physics  D;  Applied  Phys'CS,  Vol .  8.  Ne  6,  dp  685-689 
(04/1975) . 

In  papers  on  nanosecond  gas  discharge  light  sources  there  has  teen 
no  theoretical  approach  ca-able  of  describing  the  dependence  of  the 
half-width  and  the  maximum  power  of  the  optical  Dulse  on  the  many 
parameters  which  can  be  varied.  On  the  basis  of  the  theory  of  We^el 
and  Rompe  (  1  947  )  ente-'oed  to  thermal  plasmas.  thG  author  predicts  at 
least  the  electric  behaviour  of  the  soar*,  ducrgi-g*  .  n  1  on-  •  nduc  t anc e 
circuits  normally  used  for  the  generation  of  nanosecond  light  pulses 
13  Refs. 

Primary  Keywords’  Spark  Discharge;  Theory;  Thermal  Plasma;  Power 
Di ssi pated 

Secondary  Keywords:  Optical  Source 
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f SWITCHES.  CLOSING) 

(Gas  Gaos.  Optical) 

APPlICfMONS  OF  A  LASER-TRIGGERED  SPARK  GAF  UTSG> 

T.  Noguchi  rl).  r  Tbh,  <2).  T.  Ta*agi  ;  / ,  am;  K  •■or’i  (2) 

(1)  F i ec t roterhn ■ ca i  Lab.  Tokyo.  Jo nor 

(2)  Netsva  Univers'ty,  Nagoya.  Japan 

Electr-cal  fr.gir.psnrg  In  Japan,  iol.  94,  No  2.  pp  1  3-  19  (  03/  1  974  ). 
Trans.  From;  D<  nk  i  Gakkai  RonbunSf'*  9«.  ,  lil*128  (Mnrr.h  1  974  ) 

2C  *-e's 

Primary  Keywords  Apol  *»t 13ns;  Several  Tr.ggpring  Modes;  Crowbar 
Su1  tc-  .  Mastt.r  T  *  1  gge r  Gac 
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' e ARTICLE  BEAMS.  ELECTRON,  PARTICLE  BEAMS,  ELECTRON) 

(Transport.  Tergpt  I nt »'aet • m s ) 

El  EC 'PC  N  BE»M  *C".  USING  AND  APPLICATION  TC  PULSFD  FUSION 

Prestw>r.h.  R.  Freeman.  A  J  i  3»r(»' 


PouMey . 


G  Yones. 

m  J  .  C 1  a  j  ser 

Sandia  Labs,  Albuquerque-  NM  47’  13 

Nuclear  FuS‘on.  Vcl  14.  N.  •» .  ui  7J.  79  :  (  i  ’  '  1  '■  7 «.  ) 

Recent  works  on  t*-(i  (ifnf.-'-j  o'  h i  g* r e •  *  di**1,  ^ 
beams  are  revewed  and  the  phys’gs  o'  these  be.-.m-. 
emo  •  r  1  ca  1 1  y  and  t^rc-Oh  '.C'ijdr  »im  lat'o-  Tne  aurl  <<t 
electron  beams  in  ft*  or  dWi'C*  is  fl-srij**^  along 
■  n*  enact  ’cn  of  the  bear  with  the  target  and  th#  beam  riq.i 
break-e/en  49  Pe'n 

Primary  Keywords:  RelatwiStie  Electron  Benm.  Beam  Fori,sm 

Diode.  Plasma  Transport 
Keywords-  Inert  mi  Cor*  ne-ert  F>,*.  -n 
19)4  INTEPf.A  T  ICNAt  ATOMIC  ENt  R’Y  AGInCY 
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( r CUE p  CCNDI’ICNING) 

(  p  j  1  *  V  *  rpn^jf  nr  me  *  s  : 

FOCUS  ON  PULSE  TRANSFORMERS 

U-ikno  jn 

Electronic  Design.  Vol  23,  n0 .  13.  pp  78-83  (06/1975). 

A  dis-  «stcn  0*  rule#  t  ran  s'orm.pr  s  and  the  r  koy  par4im^*ers  is 
g  ven  Pr-^Je-s  a-.rj  tr.-beo'fs  *n  designing  systems  with  r  u ;  •  o 
?'a  »'orme*s  a*-#  tramine-j  mth  a  special  **pr*si  s  given  to  reading 
’nr;  *'C.i*ici  she*  •  «  .  0  Re'c. 

Primary  Keyi.o'C’.  C  ha  r  a  c  t  e  r  1  z  a  t  ’  on  ;  Reading  Spec  1  '  1  cat  1  ons  , 

A:..  1  1  cat  1  on  Cutu;  Design  Con  5  1  der*  t  i  on  s  ; 

8  i  bi  1  e  grap>- y  q<  Supplies 

COPtRIuHT  I  9  ■*  5  HAvnfh  PLa:IS'*I»tG  CO  .  .  INC. 


3424 

(BREAKDOWN  STUD; FS ) 


GAS  LASER  DISCHARGES  IN  CCHTINUOUS  MFTAL  TUB ES 
ALT.  Smith  M.  Brocks 

Univers’ty  of  S* .  Andrews,  St.  Andrews.  Fife,  KY 1 6  9SS,  U< 

Jovana]  Of  Dhys.cs  D.  App]  ■  ed  P.>y»'CS.  Vol.  7,  No  18.  pr  2455-2463 
(12/1974). 

4  Ref s . 

Pr 1  nary  Keywords  Current  D > str 1  but  1  on :  Multi  Segment  Cons* rur *  , on ; 

G:o-  D'srhargr;  Sing.e  Cont'so  .s  D  srharge.  11 
CC*  •  sub  2/  La -jsr 
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■  r  J.SF  GENFRA">R5j 

(  SWITCH  “AND1  ES  *0F-  400-V  PEAK  AND  IS  CONTROLLED  8y  LOGIC 

LEVELS 

S  D  Andf  -ssn 
M.i'-e.'Pf  ;  -  -H  554  37 

Eler-.nn,-  Derg-,  Vol.  23.  No.  2,  pd  74  (Cl/19'5) 

A  circuit  is  presented  that  can  swteh  460  V  et  100  kHz.  Cutout 
voltage  waveforms  *rG  g  ven  for  sw itching  ra*es  c'  1  kHz  and  1C.-  kHz 
(3  it  V  info  a  1 9  K  ohm  load).  9  Re's 
Primary  Key.iordn;  *03  V  V&lt/ige  Range,  Very  High  Rep-ra*e.  Fa,t  Pise. 
Isolated  ‘witch 

COPYRIGHT-  1975  k  A  '  0  f  N  PUBLISHING  C0**PANY 
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(BREAKDOWN  STUDIES) 

( Eiectrcdcs) 

INFLUENCE  OF  ELECTRODE  COATINGS  ON  THE  BREAKDOWN  STRENGTH  OF 
TRANSFORMER  OIL 

A  A.  Zaky.  M.E.  Ztin  Eldme  a~d  R.  Hawlev 

C . A .  Parsons  l  Cc  Ltd.  Newca st 1 e - uoo n - T y 00 .  UK 

Nature,  Vol.  202,  pp  687-688  (05/1964). 

’he  influence  of  coating  one  or  both  of  the  electrodes  on  the 
breakdown  of  transformer  oil  is  stud  ed.  It  is  found  that  coating  the 
electrodes  with  'Penton*  increases  the  initial  breakdown  voltage 
substant ial ly .  Coating  either  electrode  is  found  to  be  as  e'fective 
*9  coating  both  electrodes.  4  Refs. 

Primary  Keywords:  Transformer  C ' 1  Breakdown;  Electrode  Coating. 

’Penton*.  On#  Electrode  Cooteo.  Both  Electrodes 
Cent  ed 

COPYRIGHT:  1964  MACMILLAN  AND  CO..  LTD. 


3462 

'MAGNETIC  INSULATION) 

(  ) 

COAXIAL  HIGH-VOLTAGE  DIODE  WITH  MAGNETIC  INSULATION 

V.S.  Voronin  and  A  u.  Lebedev 

Academy  of  Scierces  of  the  bLSR.  Moscow.  USSR 

Soviet  Physics  Technical  Physics,  Vol.  18-  Ho.  12.  pp  162  -1631 
I  0  6  /  1  9  ■*  4  ) 

Trans.  From:  Zhurn*]  Tekhn 1 c hq sk 0 1  Fiziki,  Vol.  43.  pp  2591-2595 
A  theory  is  de'ived  for  magnetic  insulation  in  a  relat-v-stic 
c  r  a  < 1  a  1  d  ode.  This  theory  is  so  I f “cons » St ent  in  terms  of  the 
magnetic  f  cid  (bet-  c ■ emagret 1 sm )  and  the  electrostat re  field 
( •ratc-e*’*'  go  lun-tation  T»i#  magnitude  of  the  insulating  magnetic 
field  -s  '0 /r.d  as  a  function  of  the  diode  parameters.  Th# 
se  1  f -con*  1  s  *  ent  egu  1  I  1  b- 1  um  of  a  charged  hollow  beam  in  an  evtemal 
magnetic  fie*d  is  analyzed  in  th#  transport  section  The  conditions 
c  n  r  r  esDond  ■  ng  to  moximuin  currer.*  are  determined.  5  Refs. 

Primary  teyi.nrds  Rsletivistic  Coaxial  D-ode;  L)  1  amagnet  1  s*  . 

Sra-e  charge  limitation 

C  F? 0  r  f  ;  H  T  197  4  TH‘  A  M  •_  e  1  CAN  INSTITUTE  CF  PHYSICS.  R  fPR  I  NT  ED  WI  T  H 
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•  4  B  3 

( I NSUl AT  JON,  VACUL-) 

(  ' 

HlC-h-VOl  TAGE  VACUUM  INSULATION  WITH  EPOXY-COATED  CATHODES 
1  Jodvnr.k  (1)  a ng  5  Y  Towliati  (2) 
t  I  '  L’- •  ve*  S’  ty  of  Wisconsin.  Madison.  WI 
1  >  I'nivoridy  of  Tehran.  Iran 

.  v;ri *1  Cf  Vacuum  Sc’ence  And  Technology.  Vol.  11«  No.  1.  pp  472"473 
C  07/ 19/4) 

The  b'tnkdown  voltages  'or  two  electrode  coating  materials  (C-26 
eno ■ y  and  “gF/suh  2')  and  uncoatrd  electrodes  in  vacuum  are  ccmuared 
9«.i«ri  1  grr  soarings,  rjng  r.g  from  1-4  mm.  The  authors  conclude 
t  ..t  •'»  *v**k;i. ui  voltage  15  dependent  only  on  field  strength  and 
*  -*  *•.  o.'*|  qs  have  a  significant  effect  on  breakdown  voltage  and 

p»  e  m  cu-re*r  5  Refs 

*-  ■■  A  e/wo r  ds  y««cuum  In«u.;*tiri'  ,  Epoxy  Coating.  Breakdown  Voltage: 

k  T!:r  eak  drw*.  Current,  Variable  Cap  Spacing 
'•  •  -  l  G”  ’  14’4  h[  A  •"  f  p ;  r  p.  «  AC'JUM  SCC1ETY 


Sec  onda - y 
CCF  YR  IC.h* 


i  •- 1.  *•  t  :  c  ■.  r 


BEAMS.  ELECTRON) 

"L'CED  FIELD  EMISSION  AND  THE  CHARACTERISTICS  OF  HIGH-CURRENT 
RELATIVISTIC  ELECTRO*  F . uW 
) r  ,  R.E.  Andersrn  and  C  .  V  Duncan 
ilond  AFB.  h~  U:iP 

1  f:  - 1  ■  <»d  ?“incii  Vol.  45,  No.  ft,  po  2463-2479  {C6/J974). 

cf  «  cc!"pf«h#nsi  vfi  d i  ode  study  cond  icted  using  a 
,  electron  ocreleratcr  are  reported.  T  ime-oepsident 

.  -  ght-rv’.  ’  'dr -cal  Q'*pv'ite  cathcdes  Hos  shown  cvidrc?  of 

.d  r»t«s'cn  c’ar8:tor  of  the  cold-cat1'!'1#  d>orte.  Tha  e4fects 
?ro  ■  i^ers  t'  "i'Cf3p'0)#ct>eos  on  the  diode  response  have 
*.->rvr::.  *«t***n  a  fcw  na  'csocondi  a*  te-  th«  voltage  *s  aspl-ed 
■vc*1?.  t^e*  wH  ■.  sk#r  s  cvploiln  to  'or-  cathode  flares.  The 
-  dir  He  rervesnre  th»-ojghout  the  re«,.iprie*  of  t"«  pulse  ran  be 
?d  1  -  t  o  ■  -  s  rj  f  *ne  e/oensen  of  t**c  ent^sdo  fomea  by 

-f  -  Tvy  ca*hode  <,.c»P5.  Catncie  plasm,.  vz.ccit’es  rjrsro 
-•  ,  -a-pI/  2  to  3  cr*/” •■  croscc o"d .  The  o3'#'vpa  d*odc  b#h<inor 
Si«*p“?  wth  that  prod- c ted  by  previous  stud- vs  of 
It  age  vacuft  breakdown .  6  5  Re's. 

n,„>ry.  f  e.d  En  ss>pn  D*odo;  C-ranhite  Cathode,  E-beam 

Ge-e-at'Oi  .  Cathode  Flare;  piosma  Cathode;  D-udo 


:*at:cni  in  uniform  field  discharge  data  for  sf/sub  6/ 

“d  A  Fede'sen 
■•'versty.  Lvigcy.  Denmark 

-s  0"  Bcn?r  Apparatus  And  Systems,  Vol.  PAS-91,  No.  4, 

'  c  ? ' :  9 '  r : 

„n  *?rn  fold  d’ seharge  data  for  SF/sub  ft/  may  be 
"jrs  causeo  bv  the  effect  of  the  iiht'*nt  nor.un i  f  ormi  ty 
•-  r.  I*  >«  she. in  that  unifo-m  f-eld  or  Q~  break  down 
o4  >en  .’»t  i  o«  and  attachment  coefficients  m  SF/sub  ft/ 

1  *s  be  lew  a  fe-i  hundred  m— t- g  cm.  and  that  Pd  must  be 

r-  thc-»ard  «n*>9  cm  to  obtain  proper  un  form  4-eld 
*agas  .  1 !  Refs 

*  Gas  B'Bakdew' ;  Uniform  Field;  SF/sub  ft/.  Field 

i-,,iJ’ii<e'»i?ics,  Prebr eavdown  Current ;  Ionization 
C  D#'  f  ;  r.  i  e- 1  .  Attachment  Ccc  f  *  i  c  i  ent ;  Theory 

2  rCff.  R'fRINT£5  WITH  PERMISSION 


»:%s  STUDIES) 

ih’ICIPATION  OF  ELECTRICAL  BREAKDOWN  OF  LONG  AIR  GARS 
'wi  -.'hr  and  B  A.  ToJter 
.,ood  freer  ng  lab.  Southampton ,  UX 

a  1  C'  p‘-ys'cs  D;  Applied  Physics,  Vol.  7,  No.  2.  pp  383-388 
/  1  9  *  6  1 
4  R  e 1  s . 

-y  Ke  words:  Point  To  Plane  Gap;  Critical  Charge  Criterion 
I0«:.  1974  WH£  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PEPMISSICN 
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(INSULATION.  -AERIAL;  BREAKDOUN  STUDIES) 

'Solid:  Sol'd.  Radiation) 

I0MZ«UC«  SADUIIC-H  EFFEC1S  IN  INSULATORS  »ND  INSULRTINO  PARTS 
V  A.J.  Van  Lint  and  J  k.  Harnty 

Culf  Ene-gy  And  Env  i  r  o-riei  to  1  Systems,  Inc..  San  Dieqo.  CA 
IEEE  ’r«ns«cti ons  On  Electrical  Insulation,  Vol.  EI-ft.  No.  3.  pp 
111-113 

The  effects  of  ionizing  radiation  on  insulator  parts  are  discussed 
as  bring  the  results  of  four  associated  phenomena:  conduction,  chargo 
transfer,  space  charge  buildup,  aid  oir  ionization.  Techniques  for 
e  s  1 1  m  a  t  ■  n g  these  effects  under  some  circumstances  of  interest  are 

do»c*-fced  1  Refs. 

Prurary  Keywo-ds  Ionizing  Radiation;  Conduction;  Change  Transfer; 

Space  Charge;  Numerical  Calculation 
C1RYRIGHT  2971  IEEE,  REPR JNTED  kll  th  PERhlSSIDN 
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f  T  R  t  AK  DOWN  STUDIES) 

I  I  <•  *.  t '  c  a  1  > 

!Hi'!  r;  HUMIDITY  ON  SPARKOVr*  OF  AIRGAPS  UNDER  IMPULSE  VOLTAGES 
7  [  A  n  e  nrl  D  O'  •  ng 

i  t  r>.*s  ty,  Leers,  J# 

!-r-  ee-f-'-js  0*  Th(  IEE.  Vol  12!,  No  3.  pp  221-222  (  03/1574). 

a- u  rod-clane  gar*  ore  utilized  tc  study  the  ef4ects  cf 
vfry..,.  » ;  p  tj.ii'l  *.  /  in  a  NO  c-  gan  -n  t  n  •  s  r.oi  c  Impulse  voltages 
wpr@  *e-  vi  t-  r..mid  ty  ranging  ?rom  7-2>  g/Cu  m  An  aoprox'SfttlV 
j  .  tf.,,  n  'or  v.,is  fojnd  bf*wrrn  ruif’lity  a*'d  bre„kdcwn  voltage.  4 

Rn<<, 

e r  ■  ma r y  't.-.iC'di  A*r  Gao.  Rod-rod  God;  Rod-olane  Gap;  Impulse 

voit.ge.  7-27  g/cu.n  hi* ■ d • ' V .  I -near  Relationship 
C?oyR  IC-N*  19  7'.  IE? 
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( SsrAKDO-J*4  STUDIES;  BREAKDOWN  STUDIES.  SWITCHES.  C105ING) 

(Css.  fli'fri'f’;  Gas.  Optical,  Gan  Gaps.  Get' cal) 

FCN-TTION  AND  GUIDING  OF  H*CH  VilGCMf  E.lCTRICAl  STREAMERS  BY 

laser  induced  ir».;/t::oN 

D  W  Ko5rr«n  and  K.A  Saum 

Ver««r  Jnc-  Springfield.  VA  2 2 1 ‘ 1 

Journal  D f  Applied  P'lytic*.,  Vol  44.  No.  12.  pp  *378  57?ft  (  12/1973) 

'he  p  I  u  '  t  r  1  c 1  hreaNdrwi  charac  *  er  i  s  t  i  r  n  of  lo-y  spark  gaps  have 
beer  mrd  tied  by  Ir^pr-  indw.cd  lon.zatio'  The  nc.  »  velocity  of 
-  5  C  C  *  ••  V  streamers  is  increased  l»y  an  order  of  magn-tude.  to 
ap'  r  g*  ■  t.-,  t  e  1  y  3L8  cm/sec.  anc  discharge  columns  are  quided  over  a 
straight  pnth  in  air  and  other  afmesoheres.  by  a  l . Cft  micron  opt'crl 
bea**  fscused  to  aoprox  •  mat  e  I  y  1E11  W's-i.cm.  T  •  "-e  -  r  eso  1  ved  studies  of 
the  ewpor  imental  pfienomena.  together  w  th  theoretical  models  for  the 
e  vs  1  i  *  ■  on  cf  laser  ir  du  -  ed  ionization,  rf’cati  t  ha  t  a  continuous 
ton-level  i  or*  ■.*«>*  i  on  ,  rut'  nr  »r.ar*  t>'e  oc'.asiOiiJi  rp*i  ral  breakdowi 
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LENtFGY  CDNVERSION,  THERMAL) 

( l  e*.c*s)  l  ^  [sr-jCT  ANCE  .  LOW  IMPEDANCE  MEGAWATT  AVERAGE  POWER  LOAD 

W  J  U  r 1 gh  t 

tCCM.  For*  Mcinr-Outh.  NJ  07703 

Technical  rept  .  No.  DE  L  ET  -  TR- 78-27  .  5p  (U/1978). 

Avai  I  a*  :  i  ty  •  ADAr6<-  82  4/ftST 
NT !  S 

A  comport,  low  inductance,  one-half  ohm,  one  megawatt  average 
Power  -csistive  loi'-'  has  teen  developed  to  facilitate  testing  of  the 
r*  4  r  j  •  4  C  ’  Fyrotrcs  The  'lowing  1  i  qu  d  elortrolyto  system  use;  the 
largo  the'  na  1  m^.ss  of  a  sU^ye  tank  of  electrolyte  to  store  the 
energy  wh-ch  is  dissipated  through  a  heat  exchanger  after  the  high 
Cri..p  r.,r.,  T  hp  electr-l./te  starting  tr-roratuf  e,  flow  rate,  anc 
ois-.-blrf  tm  '.’*.  '||  r  i  5u  dctrrr,ne  t*'e  maximum  average  power  'nto 
the  Jr.v.:,  t*C  e'*rr'£'l  internal  ShaC'ngs  iirfl  flew  ««•  ferrnty 

db'.e1  ’i  '(!  t’e  fZRifjr.  peak  power;  and  4Low  rato  a*-d  storage  volume 
cr*orm  np  r  u  n  n  ■  n  g  t  ■  me  The  load  asscmrly  cors-sts  of  t,.o 

r,.i»e.  gj.'ss  ping*.  10.7  ren  r  .  rrpter  s(  cm )  in  m,*, -eton  and  15.  ?5  cm 
long  T np  active  volume  in  each  pipe  >s  ft • 35  cm  ieng  anc  is  cont.ined 
Get  ;cen  electrodes  8  9  c-  i n  d'ametrr  The  twr  sret-ons  of  the  lead 
a-o  elect'  '.'llv  in  parallel  anc.  fiowng  :n  sun#'..  putt*nq  to*)’  flew 
connections  a*  ground  potential.  The  n.'jor  orcble-  wa;.  yu't'-g  the 
*r*er-»al  Mew  poMem  .-r.  ■.  *  orr*  to  eliminate  local  bc:l'ng  and  a  r  c  i  rg 
across  the  bubbles  while  keening  fie  Dressjre  drop  lt.w  /.nd  'lew  high, 
lhc  calculated  inductance  of  the  load  assembly  is  11  nancHieiry(ni')  , 
And  thp  structure  lends  itself  to  coaxial  co"ioct!o“s  which  reduce 
the  overall  I  nc'.  -  ta-ce  still  4urther  Material  ccmp.it  i  b  >  1  s  ty  with  the 
electrolyte  will  be  discussed  (Author)  discussed  (Author) 

Priri'y  <ey.jorc;s  Du— y  L  oads  (  E 1  ect  r '  c  i  ty  > ;  Electrical  Loads.  Pulse 
Gc-erator s .  Electrolytes;  Bubbles,  Electric  Arcs; 
Boiling:  Electrical  Resistance,  High  Energy;  Nigh 
‘ewe-.  Tbyratrons 

Secondary  Keywords-  Lrauid  ReS'Stcrs,  Burst  Mode;  N T 1 3D0DXA 
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( Breakdown  studies) 

( Gas .  Cp 1 1 ca 1 ) 

OPTICAL  FREQUENCY  ELECTRICAL  DISCHARGES  IN  GASES 

R  .  U! .  M  i  nek 

Ford  Motor  Co.  Dearborn.  MI 

Journal  Of  Applied  Physics,  Vol.  31.  No  1,  op  252-254  (0J/19B0). 

by  focusing  the  output  beam  of  a  giant-pulse  laser,  olecfr'C8l 
discha-ge  phenomena  have  been  observrd  in  air,  Th®  purpose  of  this 
co-rmun  i  cat  ■  on  is  *o  present  data  on  b'eakdewn  for  various  gases  and 
to  show  that  the  behavior  can  be  predicted  by  an  extension  of 
micr-wavo  frpouer.cy  d<scharge  theory.  As  with  other  sparks,  a 
brilliant  flash  is  seen  end  a  sharp  sound  is  heard.  The  spark  is 
presumably  initiated  at  the  focus  but  quickly  grows  to  a  volume 
several  mm  in  length  and  1  mm  in  diameter.  3  Refs. 

Primary  Keywords.  Puby  Laser.  Several  Gases;  Nigh  Pressure.  Volume 
Discharge;  Focal  Volume;  Threshold  Peuo- 

COPYRIGHT:  1950  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(f AGNOSTICS  AND  INSTRUMENTATION) 

( V.-  1  tage  > 

THE  MEASUREMENT  OF  SHORT -DURAT ION  IMPULSE  VOLTAGES 

F.C  Creed  png  M.r.C.  Collins 

Not'or.ai  Research  Council,  Ottawa.  Ontario.  Canada 

ITEF  Tr.insa-t  i  or  s  On  Cornun  i  ca  t  i  on  And  Electronics,  Vol-  82.  No.  69,  pp 
ftl'l-ft’C  ?11/I9t3). 

A  description  is  g-ven  of  a  very- sma 1 1  - i mpu) se  voltage  divider 
which  's  insulated  b-,  compressed  gas  The  divider  was  designed  for 
the  measuronr-it  uf  steer-f'on*  impulse  waves,  emj  its  errors  have 
neen  evaluated  by  the  5*.#p-'#iPonje  method,  using  a  pressurized 
y'-'orp  -  gan  It  was  then  used  for  measurtrg  the  volt-t'mc  curve  of  a 
sphere  n-o,  and  the  results  hove  been  compared  w-th  these  obtained  by 
others.  9  Pofs. 

Pn-a-y  Keywords  Shielded  Resistance  Voltage  Divider;  Design 
Const  derat  i  nr.  s  .  Analysis-  Step  Resnonse 

COPYRIGHT.  1  95  3  IEEE.  RF.FRlk'ED  WITH  PERMISSION 
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t  BREAKDOWN  STUDIES:  BREAKDOWN  STU0IE 5  ) 

(Eo'oni ■  Electrodes) 

CONTROL  OF  CORONA  AND  SPARK0VER  OF  COAXIAL  SYSTEMS  BY  IRRADIATION 
P.T  Wn'e-s  aid  W  B  Stark 

ijn  i  vr  si  *\  zf  WjIps  Institute  Of  Science  And  Technology.  Catheys  Park. 

0  -•  -  d  ,  44 

r- , ,  p,~,ng.  Of  The  IFE.  Vol.  120.  No  4.  pp  5195/2  (C4/197J). 

Ihp  subject  of  this  paper  is  the  breakdown  of  coaxial  systems  with 
«m,- '  r  •  nn»r  conductions  (0.315  -  4  cm).  The  paper  begins  with  a  study 
ct  the  corona  one  b-eak  down  voltages  wth  variation  ’  n  the  diameters^ 
O*  »he  irr.ftr  ccriucto'  fo'  DC  and  AC  apnl*ea  voltages  up  to  220  kV  D. 

n  •  1  I7C  W'V  AC  T  ne  observation  of  the  br#««dowi  voltage  and 
p*  R-  b-  #,!■*.  down  rc'onii  is  p-esentfcd  with  probable  causes  for  specif  c 
he'a’-'c-  g-ven.  Thp  gt-.p  between  corducio'S  :s  then  irradiated  w  *h 
br-,1  port  It;. PS  to  'ir.pr0we  the  glow  discharge  characteristics  for 
Ja--_-pr  irnrr  conductor  dia-pters  It  'S  ‘otmt!  that  the  b'-eakr;-wr. 
vclt.-ge  c*  :  r  t)t-nd  imprevnr  4or  larger  aiamete'  inner  condir.tors  dur 
tc  f-f  o-nc*  of  glow  C  sch.rge,  which  was  rot  observe-!  fer  large 
•  o-iet  fii,  vi  tnout  i  rracji  .»t  ’  t'.  14  Fefs 

Pru-  ,-y  »r  wort)-.  Corcna,  Bre,,k  dow-’ ;  Coa»:al  Line.  DC  Voltage;  AC 

Voltage.  Beta  p.irticles:  Imp*-n,ed  Breakdown  Voltage 
YR.  I  C*“  T  1973  IE: 


;n'1..n.|  o'  ADGORBLD  0*53  S  ON  PRF  Bfc‘l  AK  DOWN  CURRt  NTS  IN  VACUUM 

u's  R'jssunversiteit  Ut'erht.  Ttie  Nethui  Ian-j» 
r  u  Of  I'||V.S'  ■  ■■  r  April*,'!  »*hyS't?,.  Vol  6.  Nj  17.  Pl>  14*  S  1465 
( n«/ 1 9  •  l  ) 

1 1  ;i»-.-r  nst  r.i  ted  that  ions  released  from  adsorbed  layers  on  the 

r-' uup  h-.  *  old  emission  electrons  change  the  e-itt’ng  properties  of  a 

ie  1  I  - 1.  •  nd  1 1  •  "iel  cathcde.  if  the  current  density  at  the  anode  'S 

1*  t  o  field  o'i  ••  i  n-  tu'im*  de-s  ty  at  *'e  anode  s  greater 
»r  1"  m  ,  ,is  is  tte  c,isr  4(.'  p'.nP  pt-rdlel  e  1  c  -  t  r  ode  -.  m 


B 


P 
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f  Rs;  AKDOU.N  S’CIMES;  SWITCHES.  CL^GING) 

<(■•'••>-  ilctU  'CnI  .  G*-  C»1PS.  Op*-C/»L/ 

or  K/:.*r  ton  oh  ?me  sparkcvff  of  sphere  gaps  and 

•>  S'  D- CVL  I  N"r«f  GAPS  S’»ESSED  WITH  IMPULSE  VOLTAGES 
*  1  All. hone  f-'\  0  D»i»<v 
Ircii  U'-'vP'*.t  Ibi«.il.  UK 

Pn.eed-ngs  C*  IEE.  cl  120.  No.  7.  pp  615-821  (07/197J). 

Thp  *■.  t^ors  cons  c!«r  tKt»  effects  of  illur  nation  of  spherf-sphace 
g  JD5  on  ST'''cuOi.n  cho  r  ae  t  er  :  s  t  >  c  s .  Tn©  e<fe:t  0*  voltage  pola.-ity. 
pjise  cf-”  at  i  0"  .  sphp-e  a :  a-ia  t  pr .  and  geo  steci"<j  are  studied  with  and 
t.i^eu*  -nciccn*  0/  a-d  gamma  rad  ation  to  deter*  its  effect.  The 
pa  >  n  t"*p.*t  o*  *he  exoer  "‘ent  n  to  dete< — 'n«  th©  i'csi  rabi  1 « ty  of 
'rrcc  soar*  g«ios  tc  ho  user?  vcltagc  «r«r  •  *  o'  *i .  There  are. 

*->v  Bftp.-ts  e*  th?  emr-m.'-it  t  -at  would  bp  useful  *  «» 

n -e  *  :  *  sr*i-x  us  Am  •  tc1-  •■'«..  IS  en1  s 

"-  «,e,  .  '-d*  •  So  Gar;  UV  1  r  -«•  di  at «  or  •  Garmo 

I  rr.iv  •  e.  t  <  c: .  Variable  piu-.tr-:  Variable  Sp.'cmg; 
Vu-.oble  f’ola*  ty;  Bre.'krcwn  er  *  pr  i  -,t  ■  c  -• 

cr^rR: ’  :<»'i  ut- 


*N  STUDIES) 

-  •  c  ■>*  ) 

:u:iD  B’-  higu-vd. 


titL.  tr  ef  Tec'-'-'c  .  agy  •  Camtjr 
C-*  Fiectncsi  I'si.iation. 


No .  5 .  bp  8  7  -  9  I 


The  f  e -’■•a  1 1  cn  o 
elrctroros  covered 
*i  ■  gh  »  anr.  "i  rr-i  !"i 
?  -  r,fr  ■/?,  *  •.  ;-s  w 
\  £  Z  J  u»  '  r  u  1  a*. 


me 


several  t e-h-  g.  c-j 
e'e-r-en-e  q*  1)  f»r 
tie  iidJO're.’  laye-  c 
on  metal  conductors, 
fast  h ;  gh- .  1 1  tagp  ps. 
sho-t  co-M'ed  with 
t  '  •nr  r  y  K  e  >\0-C.*.  '  Lie 


'chtpnberg  'ijjres  c”  alum:nu*i*  and  t‘ta->u-i 
o*  ;  de  a-c  n’tride  If  vers  u‘-  ■  'e  being  exposed 
V  t  r»is )  42-“*  vol*age  is  recorded.  The 
e  in  the  course  c*  research  on  hign-voltage 
cryo.'.arles  '“'p  t i c-tenberg  f’T-u-es  hove 
»1 ; C£ t i cis .  ’hey  orovio©  evidence  for  the 


i scha-ges  in 


CD°YRIGht : 


rest. 


on  beans,  and  2  tangent  a* 

*  gas  on  t>e  vaej.*  s’de  e*  dielec*rc  cn.-c-ings 
As  L  i  r*'t enh e-g  figures  can  only  be  produced  b/ 
Ises.  they  CCv*  th,  t  the  discharge  dur.  lion  was 
the  period  of  the  69-Hc  voltage  wave  7  Re's. 
I'ttilit's  e'j  .re;  Alu'ri’U"'  Electrode;  Titanium 
-t-ode.  H-g;  Voltage  ^u'.sp.  Fas*  Pulse 
KE‘*R  I  NT?  “  With  P»  R'"!  tSHS 
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( BREAKDOWN  5 TU0I E5 ) 

( Vacuum .  Materials) 

HO. F  t  DESIGN  F  OF  ACCURATE  ALIGNMENT  OF  HIGH  VOLTAGE  ELECTRODES  ASSEMBLY 

R  Hocvae.  and  3.K.  Salman 

Un  '  vpr  s  ,  t  y  of  Sheffield.  Sn®fftt,ld,  UK 

Vol  2S.  No  1.  PP  *)-  10  (01/1973). 

A  de i  on  is  described  wh-ch  enables  the  accurate  alignment  of  high 
vol’n'.r  plane  po-ollel  electrodes  used  m  ar>  ultra-high  vacuum 
assembly.  The  main  features  of  f’s  design  are  that  it  effectively 
O/e-C'mvs  the  eccent*  cities  wh-ch  are  present  »n  both  the 
g.  «.ss- 1  o  -  meto  1  graded  seal  used  m  the  hous-ng  envelope  and  'n  the 
linear  mot  on  drives  ernloyed  to  vary  the  gap  separation  between  the 
electrodrs.  as  well  as  be>rg  relatively  S’-ipJe  to  fabricate.  The 
present  design  has  been  successfully  tested  >n  two  large  chomhprs  at 
aprlied  vcltaces  of  up  to  !3C  WV  and  at  a  background  pressure  of 
bette-  than  )£-9  Torr.  0  ^e^s 

Primary  Keywords:  Electrode  Alignme-f;  Parallnt  Plane  Electrodes. 

E-f-eld  Pred- ctiu-i  .  BroaKdo an  Chamber  Design 
COPYRIGHT:  1975  PfKGAlGN  PRtiS 
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( B"EAKDC’..'N  STUDIES;  SWITCHES.  CLOSING) 

(Gas,  Oot.cal;  Gas  Gaos,  Optical; 

*  RIC-GIR  ING  MECHANISM  OF  A  LASER- TRJCOEPFD  S  R  A  R  K  G«P 
T  NogJC'l  M).  K.  Yano  (1).  T.  Shimemura  .1*  anil  K.  Hon  i  (2) 

(I)  Fiectrotechm cal  Lab.  Tokyo.  Japan 
'?)  Hcgryo  Uni  vers- ty.  Nagoya,  Jaoan 

Elect-iccl  Fngi-teering  In  Japan.  Vol  9?- A .  No.  K,  pc  27-34  (  10/1  972  ). 
T-a:i».  r  ro* :  Denk  i  Gekkai  Renbunshi  92A,  449-456  (October  1972) 

The-e  hr «  been  an  urgent  reed  to  rtr.-r!  or  impulse  voltage  end  large 
current  gcoerotors  with  fast  r  -  se  ',:i*r  ror  use  in  the  field 


u;  on ,  ond  whi c 
* w i t  c h §  s  We  have  i"vr r 
I  aser -tr  T  ggnred  ■ojrii  g 
L  T  SC>  IS  c  switch  w‘1  .h  I 
c?r:-r.»*  -  -  -j  r  laser  yi 


TRA**SMJSSICN 


•  t .-  *  es  ’.he  development  of  hig“---sneeri 
ga*p-4  *  *  r  tr  1  C9®r  i  r.g  r-er  ran  i  sn  of  Np 
*  <;’.•!  for  a-  •»  ‘•i  gk-spsed  switc*-  -he 

iVrhs  • -in  u' *-n*  •.  1W--  c(  tFe  gap  by 
in  me  g  u  with  an  si-cl  i  ed  voltage  lower 
'Oi*  o.  15Rc*s 

.  .  Me  Hun.  ”.  ■  gh  Energy  Concc  ratioi  . 

r'.  W.-.e.  Dr-uhiO  Current  Pulse;  Oeiav 


'  C  cl.  !  e  s  1 

ADVANCED  S”  RLlCA^IDN  Rf»0RT  HIGH  VOLTAGE  1  °  E  INSULATED  POWER  C*B»E 

WITH  SE-I-CO*. Ducting  organ::  liquid 
t  Sh  i  h  ■*  *  a  H.  Matsuba.  K.  NaL.-.-ij  e  .d  T.  Tanabc 
Tim  ^uHi-Hii  Electric.  Co  ltd  Tgryo,  Jaran 

!LEF  I'r  -  sutieis  Cn  Pcwpr  Appar,.*,,-.  Ard  Systems-  Vol  PA^-91.  No.  f. 
pr  1911-1 9 LO  (10/1972. 

:  our  p-evious  O  >:  pr  up  'pro'tpd  Oil-  fundamental  study  ard.  to 

so-e  extent,  app  1  I  C.- *  1  or  to  cables  of  t^e  srm- re- d-:ct  •  vp  r  r  0,-,r.  •  c 


r-R »n  (  CNS  GAPS  IN  CPf'PRF 55FD 


36  C  9 

(BRFArrGWN  S T b 0 T F S  ) 

'  GO'  .  El-rtr  -Ml  ) 

URL  CHAPAS  t  EP  IS  ’  ICS  Of  HIG‘<ir  n?n  - 

A !  R 

T.  Takum,-,.  t  Wato'iabn  ard  K  Kite 

C  I-  n  t  r  ij  i  Rrwirck  Inst.tute  of  The  Electric  Power  I'dustry,  ToRyo.  Jana' 
Pfoceed'rgs  0t  T hp  1EE.  Vol.  119.  No  12.  pp  i’67  1  ’65  (12/197T- 

’he  a.'tho-s  present  data  on  tn®  breakdown  voltag*-  of  Jung  (50  cm) 
cctr'ri«-d  f"  r  ga:.  •  A  red-plane  ge-Tt-try  is  used  wtn  o  seja-e  rc-i 
.-tilirea.  Both  priorities  are  c  h-., ,  OSr  *>w  w  th  a  range  of  n-essures 
and  g.-.-j  sn.ci-gs  u'-od  5ctK  t  r  eon  Jci.n  vcltaue  one  d«-lay  da*«  t'e 

prpcf  -  If1  9  R  p  *  ♦. . 

Pr-”  .y  tnvujrds  Crmi«res*ed  A  r  Gap;  5T  cm  Gar.  Fed  plane  G«  i»  So. are 
Roti:  Corona.  PrraUdown  Path 
Cpo vt ; (  w :  19  72  J  f 1 
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(PULSE  GENERATORS) 

( T r l gqc-  , 

CO’.Tl  ING  BREAKDOWN  VOLTAGE  UITH  CASC0DED  T  *  ANS  I  S  1  C’RS 

p  T .  Uhler 

Inker  A-r  Force  Base,  Midwest  C'ty.  CK 
(loctron-cs.  Vol.  X6 ,  Nr.  J.  pp  192  (?’/I9?3>. 

A  method  of  protecting  bipolar  tran-.i  s’lrt  when  placed  m  series 
m  power - c i rcu i •  *roI icatipns  i s  d  scussec.  The  trea-do-n  voltage  of 
the  transsters  is  doubled  w  thou  t  t*-e  ute  o1  -c«.  tlv  :  g”*  vc  1  t.-gi- 
;t-#r  d-od?s  hy  ti'-  if-g  a  casccde  swteh  arprcact-  1  ppfs 
Pr  ir,iry  ..Byword:,  jaturatim  Cascoce  Switch:  ’ransisto-  Saturat  e', 

C  *-o- ge“St  Trjns-f-t  Sunn- c-s  s  ■  on 

CCPfRIGHV  19-5  MCGRAw-'-I  I.  L  rJB»  !CAT  IDNj 
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:EREAKDCwn  STUDIES) 

' Gas .  Elcct-ical) 

ElECTPICAI  BREAKDOWN  AND  thE  S!MILARItY  LAW  IN  SF/$U»  6/  AT 

EKTRA-HlGh-VCL ’ AGES 
I.M  Bortnik  (!)  and  C.M.  Cook  (2) 

(1)  All-Union  Institute.  Moscow.  USSR 

(?)  Massachusetts  Institute  of  Technology.  Cambridge.  MA 

IEEE  Trans-ct  o"t  Dr  Power  Apparatus  A-d  Systems.  Vol  pAS-91.  No.  5. 

PP  ?196-?2?3  1  3 •'  19  7:  > 

I  he  DP  t 1 ec t r  ra 1  breakdown  of  SF/Sub  6/  gas  at 
ext ra -  * i gh- vo 1 tagos  was  st-d-ed  omdc- • mental ! v  m  coaxial  systems  of 
moderate  -  r>  The  results  uC'v  ccm»o-ed  tc  a  5  s'id'ity  rciat  i  ensh  p 

o*  fiii-ctrir  stress  4o r  bre.kdo.wi  Li'-td  on  icr-i?4t<on  of  the  gas.  For 
1 atnrat or y-c 1 »«”  syste-s.  theory  anu  experiment  agree  whon  tr« 
macrosc r-p ■  c  gradie-it  does  not  exceed  15C  to  ICO  kV/cm  If  the  active 
area  of  t hp  st-etsen  electro;:e  is  tma.'l  the  law  remains  accu-aT*  for 
h  yhe-  g-ad’nnts  Departures  from  t'o  low  are  ou n 1  - t 0 t - v e 1 y  explained 
by  irci.ri  *-g  the  eir-ctrode  surf.-ce  m  •  cr  ost  rue  tur  e  in  its  application 
20  Riff. 

Primary  Keywords:  Sr/5ub  6/:  DC  E'pal-dour  In  S  j  1  f  ur  Npxaf  1  .or  »  d"  , 

Coaxial  System.  Similarity  Law,  F  *  rer  .  r-er.t  ;  Theory, 
Elect-sdt  Su- face  StruTtu-e 
COPYRIGHT.  197?  IELE,  REPRINTED  WITH  PERMISSION 
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(  IN'-ULAT  ’/N, 
(  ) 


VACUUM) 


HIGH-VOLTAGE  CONDITIONING  AT  LARGE  GAPS  IN  INDUSTRIAL  VACUUM 

G. F .  Steib  ( I )  and  F .  Moll  (2) 

(1)  CEA  Centre  d'ftudes  Nuclnaires,  Snrciay,  France  9226? 

'  i  >  Inst  i  tit  Max  von  lau©-raul  Langevir.,  France 

Joi/rnai  Of  Phys-es  D.  Applied  Physics.  Vol.  6.  No  2.  pp  243-255 

(01/19)5). 

The  :  m.or  o  vener.  t  of  high-voltage  insulation  in  vacuum  by  ageing  the 
electrodes  is  well  k-rwn.  Th-s  so-called  conditionng  e4fect  becomes 
very  impi-ta-t  if  u  1 1  r  a  -  h  i  g  h  -  v  a  c  u  urn  techmoues  cannot  be  employed  in 
systems  with  large  dimens.  cm.  For  unbaked  s-rrfaces  this  effect 
allows  one  to  inc-ease  the  mit-al  field  strength  b/  a  factor  of 
about  1?  In  the  present  pore-,  the  electrode  gees  u«r«  variable 
tetwen-  16  a -id  30  c-  for  such  gars,  the  conditioning  and  also  the 
ciccoTi  •  t  on  •  ng  process  wh  r  c 1  occurs  when  the  high  voltage  is  removed 
h.«-  v-e  fr>i  stud-ed.  A*  attempt  has  been  mads  to  describe  these 
pro- esses-  mi*the»  at  ica*.  lv«  ontl  understand  the  mechanism  involved. 
Tr®  'ts  fro  compatible  ►.  th  the  hypothesis  that  these  effects  are 

d.  e  tc.  i-  c *■  ..r ce  •••  t nc  rasc'bc-:  gas  iaye-;  that  is.  a  change  in  the 
wo-k  function  cf  the  elect-ode  material  ?6  Refs. 

Pr  -ary  Ke/wo-os:  Vacuum  Insulation;  C or d i t i on i ng ;  Breakdown  Voltage 
Ircrease.  Dr r ond • t i on i ng ;  Fxperimont;  Theory; 

Mr  -el  mg 
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3*53 

(INSULATION.  MATERIAL) 

(Solid) 

MECHANISM  OF  SURFACE  CHARGING  OF  HIGH-VOLTAGE  INSULATORS  IN  VACUUM 
C.H.  Da  Tourraii  and  K.D.  Srivastava 
University  of  Waterloo,  Waterloo.  Ontario*  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-8.  No.  J,  pp  17-21 
(03/1973) . 

In  vacuum,  the  surface  of  insulators  becomes  electrically  charged 
when  subjected  to  high-voltage  stresses.  The  charging  mechanism  is 
described.  A  model  simulating  the  charging  shews  that  the  surface 
charge  dens<t<es  are  proportional  to  the  applied  voltage  and  depend 
on  the  secondary  alectron  enission  of  the  dielectric  surface.  It  is 
alsn  time  dependent.  Surface  charges  are  shown  to  explain  many 
results  obtained  in  studies  of  insulator  surface  breakdown.  10  Rafs. 
Primary  Keywords:  Insulator  Charging;  Secondary  Emission;  Incidence 
Angle;  Simulation;  Numerical  Calculation 
COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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J  ( BREAKDOWN  STUDIES) 

a  (Gas.  Electr teal ) 

NANOSECOND  BREAKDOWN  IN  HEXANE 
J.A  Bell.  R.R.  Rogers  and  A.H.  Guenther 
AFjJL.  Kirtland  AFB.  NM  87117 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  EI-7,  No.  2.  pp  78-83 
( 06/1972) . 

The  electrical  breakdown  of  hexane  was  investigated  using 
nanosecond  duration  high-voltage  pulses.  An  attempt  was  made  to 
expe'  i mental  1 y  isolate  the  formative  time  lag  contr i but i ons  of  the 
two  major  breakdown  mechanisms'  electron  avalanche  and  streamer 
processes.  The  electrode  area  was  kept  constant  at  2.85  sq.cm, 
throughout  the  study,  end  time  resolution  was  on  the  order  of  0.5  ns. 
The  gi>p  spacing  and  the  applied  field  were  varied  in  a  highly 
*  controlled  manner.  A  series  of  breakdown  events  were  studied  for  gap 

I  spacing  ranging  from  0.C7  to  0.41  cm  with  selected  constont  field 

strengths  from  08  to  1.6  MV/cm.  The  results  obtained  indicate  that 
the  streamer  mechanism  is  the  dominant  process  in  the  breakdown  of 
hexane  and  the  average  velocity  of  propagation  is  on  the  order  of  1E7 
cm/s  for  the  fields  and  gap  spacings  used  in  this  study.  20  Refs. 
Primary  Keywords:  Formative  Time  Lag:  Avalanche,  Streamer;  Very  High 
Field  Strength 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

OPTICAL  KERR  CONSTANT  MEASUREMENT  IN  SOME  LIQUIDS  AND  GLASSES 

B-  Lecour  and  J.P.  Pocholle 

Centre  da  Recherches.  Compagnie  Generale  d ’ E  lectr i c i t e ,  Marcoussis, 
France 

IEEE  Journal  Of  Quantum  Electronics,  Vol.  QE-8.  No.  5.  pp  456-457 
(  05/1972)  . 

We  have  measured  the  optical  Kerr  constant  of  two  glasses  and  two 
liquids,  namely  phosphoryl  chloride  end  toluene.  We  find  that  the 
nonlinear  indices  n/sub  2/  ere  of  same  order  of  magnitude  in  glass 
and  phosphoryl  chloride.  7  Refs. 

Primary  Keywords:  Kerr  Constant;  Phosphoryl  Chloride;  Toluene;  Two 

Glasses;  Glass  Laser;  45  Deg.  Incident  Polarization 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Vol tege> 

RECENT  REFINEMENTS  AND  DEVELOPMENTS  IN  KERR  SYSTEM  ELECTRICAL 
MEASUREMENT  TECHNIQUES 

E.C.  Cassidy  (1>»  W.E.  Anderson  (1)  end  S.R.  Booker  (2) 

(1)  National  Bureau  of  Standards,  Washington,  DC  20234 

(2)  Sendie  Labs,  Albuquerque,  NM  67115 

IEEE  Transactions  On  Ir.strumentat  i  on  And  Measurement,  Vol.  IH-21,  No. 

4.  pp  504-510  (11/1972). 

Korr  system  electrical  measurement  techniques  ere  improved  by 
progress  in  two  important  areas:  1)  in  the  development  of  methods  for 
visualizing  and  measuring  pulsed  (mi crosecond)  electric  fields  and 
high  voltages  from  time-varying  el  act roopt i cal  fringe  patterns 
recorded  using  high-speed  photographic  techniques,  and  2)  in  the 
development  of  convenient  experimental  methods  for  evaluating  and 
correcting  path-dependent  errors  in  Kerr  system  response  Results 
demonstrate  use  of  f r i nge-pettern  measurements  in  achieving  accurate 
Pulse  voltage  measurements  and  in  correction  of  errors  resulting  from 
sizeable  end-field  variations  in  existing  390-kV  Kerr  cells.  4  Refs. 

Primary  Keywords:  Kerr  Effect;  Electric  Field  Measurement.  Error 
Analysis;  Error  Correction;  Streak  Camera 
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(SWITCHES.  CLOSING;  SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical;  Gas  Gaps.  Self) 

SPARK  GAPS  CAN  SWITCH  AS  WELL  AS  PROTECT 

M.  Distefano 

General  Instrument  Corp,  Neptune,  NJ 

Electronics.  Vol.  45,  No.  15,  pp  94-95  (07/1972). 

Possible  applications  of  the  spark  gap  as  a  high-energy, 
vol tage- sensi t i ve  switch  are  discussed.  Considered  ere  load 
Protection  circuits,  flash  tube  triggering  circuits,  crowbar 
protection  circuits,  and  high  voltage  Marx  generators.  Important 
Parameters  and  character i it i cs  of  the  spark  gap  are  examined.  0  Refs. 

Primary  Keywords:  Low  Voltage;  Arc  Mode;  Short  Duty;  Triggered  Spark 
Gap;  Sel f -break i ng  Spark  Gap 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Electrical) 

SPECIAL  SPARK-GAP  5WITCHES  FOR  USE  IN  SYNTHETIC  TEST  CIRCUITS 
N . S .  Ellis,  U.T.  Lugton,  C.U.  Powell  and  H.M.  Ryan 
A.  Reyrolle  t  Co.  Ltd.,  Hebburn,  County  Durham.  UK 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-91,  No.  5. 
pp  2020-2025  (10/1972). 

In  technology  concerned  with  proving  the  performance  of  modern 
high-power  ci rcui t-breakers.  special  spark-gap  switches  have  been 
developed  to  meet  the  specific  requirements  of  'break*  end 
'make-break'  synthetic  circuits,  the  former  operating  up  to 
•quivalent  three-phase  teat  levels  of  30  G.V.A.  This  paper  describes 
the  design,  performance  character i st i cs  and  operating  experiences  for 
two  types  of  specialized  triggered  switches  incorporated  in  the 
Synthetic  test  circuits  of  the  Reyrolle  Shor t-C i rcu i t  Testing 
Station.  6  Refs. 

Primary  Keywords  Plesma-jet  Trigger;  Spinner  Electrode  Switch;  Large 
Voltage  Range;  High  Reliability;  Air  Blast  Gaps 
COPYRIGHT:  1972  IEEE .  REPRINTED  WITH  PERMISSION 


(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

PREBREAKDOWN  PROCESSES  IH  ELECTRICALLY  STRESSED  INSULATING  LIQUIDS 
B.  Singh,  U.G.  Chadband,  C.U.  Smith  end  J.H.  Celderwood 
University  of  Salford,  Salford,  UK 

Journal  Of  Physics  D;  Applied  Physics,  Vol.  5.  No.  8.  pp  1457-1464 
(08/1972). 

It  has  previously  been  reported  that  e  spray  originates  from 
high-voltage  point  electrode*  in  n-hexene.  This  paper  is  concerned 
with  more  detailed  i nvest i gat i on  of  that  spray.  Although  it  is  more 
readily  observed  if  the  point  electrode  is  negative,  it  can  also  be 
seen  when  the  point  is  positive  provided  that  the  gap  length  is 
adequate.  The  distribution  of  spray  in  the  gap  of  a  point-plane 
system  is  approximately  conical.  Tha  arex  of  the  cone  i j  about  60 
Deg.  for  e  negative  point  end  120  deq.  for  a  positive  point.  The 
spray  appears  to  consist  of  bubbles  which  cross  the  gap  with  a 
velocity  of  the  order  of  metres  per  second,  and  which  have  grown  to 
become  about  15  microns  in  diameter  by  the  time  they  reach  the  plane 
electrode.  Their  size  at  the  point  electrode  is  not  directly 
measurable  but  has  teen  found  to  ba  an  order  of  magnitude  less  by 
1 i ght -scatter i ng  measurements.  The  onset  of  the  spray  coincides  with 
the  aopeorence  of  corona  at  the  t  •  p  o'*  the  point  electrode,  and  the 
spray  onset  voltage  is  a  furrtion  of  the  raaius  of  the  electrode  tip. 
An  account  is  given  of  some  of  the  complex  processes  whcli  seem  to 
govern  breakdown  processes  in  insulating  liquids.  23  Refs. 

Primary  Keywords:  Prebreakdown  Current,  N-hexane;  Point  Electrode; 

N-hexene  Spray .  Cathode.  Corona 

COPYRIGHT:  1972  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 


3639 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage) 

PRECISION  CAPACITIVE  VOLTAGE  DIVIDER  FOR  IMPULSE  VOLTAGE  MEASUREMENTS 
A.J.  Schwabb  and  J.H.W.  Pagel 
University  of  Karlsruhe.  Karlsruhe,  FRG 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  91,  No.  6.  pp 
2376-2382  (12/1972). 

This  paper  describes  a  precision  capacitive  voltage  divider  for 
impulse  voltage  measurements  The  main  feature  of  the  new  divider  is 
a  compr essed- gas  capacitor  in  the  h i gh- v» l *a ye  arm  The  divide-  is 
insensitive  to  env  i  ronmenta  1  influences.  possesses  outstanding 
hi gh- f reouency  properties,  and  causes  li*tle  loading  of  the 
high-voltage  circuit.  Its  excellen*  linearity  and  stable  ratio  permit 
meaningful  high-voltage  pulse  measurement s  in  the  megavolt  range.  14 
Refs. 

Primary  Keywords;  Capacitive  Voltage  Divider;  Compressed  Gas 

Capacitor;  Good  Linearity;  Megavolt  Voltages 
COPYRIGHT:  1972  IEEE.  REPRINTED  WITH  PERMISSION 


3647 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

<  Voltago) 

SUBNANOSECOND  HIGH  VOLTAGE  ATTENUATOR 

M.D.  Sutphin 

Los  Alamos  National  Lobs,  l os  Alamos,  NM  87545 

Review  Of  Scientific  Instruments,  Vol.  43,  No.  10.  pp  1535-1536 
(10/1972) 

A  high  voltage  attenuator  has  been  developed  end  tested  that  is 
capable  of  maintaining  pulse  rise  times  of  less  than  300  psec.  Pulse 
amplitudes  to  5  kV  may  be  attenuated  by  e  factor  of  16,  allowing  the 
use  of  high  speed,  lower  voltage  commercial  attenuators  for  reduction 
of  the  pulses  to  oscilloscope  levels.  The  mechanical  and  electrical 
design  maintains  an  impedance  of  50  ohm.  2  Refs. 

Primary  Keywords;  Resistive  Voltage;  Coaxial  Configuration; 

Compensated;  Subnanosecond  Rise  Time 
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(SWITCHES,  CLOSING) 

•  G-,s  uaps,  Optical) 

SWITCHING  JITTER  IN  SPARK  GAP  TRIGGERED  BY  A  TEM/SU6  00/-M0DE 
MODE-LOCKED  RUBY  LASER 

D.  Milam,  C.C.  Gallagher,  R.A.  Bradbury  end  E.S.  Bliss 

AFCRL.  Bedford,  MA  01730 

The  Review  Of  Scientific  Instruments,  Vol.  43,  No.  10,  pp  1482-1484 
(  10/1972)  . 

The  first  study  of  jitter  in  a  laser  triggered  spark  gap  switched 
by  pulse  trains  from  a  mode-locked  ruby  laser  is  described.  The  spark 
gap  was  fired  by  producing  gas  breakdown  in  a  high  pressure  ergon 
nitrogen  mixture  between  the  pole  pieces.  Jitter  was  measured  as  a 
function  of  the  position  of  the  lens  used  to  focus  the  laser  beam  end 
as  a  function  of  the  ratio  of  the  applied  voltage  to  the 
sel f-br eakdown  voltage  of  the  gap.  Jittar  values  of  less  then  2  nsec 
were  obtained  under  optimum  conditions  provided  thet  the  gap  was 
fired  by  the  early  part  of  the  pulse  tram.  10  Refs. 

Primary  Keyword:  Ruby  Laser;  Ar  gon-n  i  trogen  Gap;  Focal  Plane  Position 
Variation,  Applied  Voltage  Variation;  Jitter 
Measurement 
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(INSULATION,  MATERIAL) 

<  ) 

SYNTHETIC  PAPER  FOR  EXTRA  HIGH  VOLTAGE  CABLE 
T.  Yamamoto,  S  Isshiki  and  S.  Nakayama 
The  Fgjikura  Cabla  Works.  Ltd. 

IEEE  Transactions  On  Powar  Appartus  And  Systems.  Vol.  PAS-91,  No.  6,  pp 
2415-2426  (12/1971). 

Extra  high  OF  cablas  insulated  by  aynthatic  paper  exclusively  mada 
of  synthetic  polymer  were  developed.  It  has  been  proved  that  the 
synthetic  paper,  given  a  structure  similar  to  conventional  paper, 
showed  more  favorable  electric  and  physical  character i sti cs  and  oil 
resistance,  thus  solving  problems  of  extra  high  OF  cables  using  films 
for  insulation.  This  improvement  is  due  to  a  structure  having  minute 
pores.  This  report  develops  considerations  on  this  point.  Trial  OF 
cablas  with  the  synthetic  paper  for  insulation  ware  produced  end 
tested  on  their  character i st i cs;  the  measured  results  were 
satisfactory.  Haating  tests  by  loading  power  were  conducted  on  its 
m-.del  samples.  The  test  results  showed  that  the  synthetic  paper  is 
superior  over  the  kraft  paper  as  tha  insjlator  because  of  better  heat 
resistance  of  its  component  Polymers.  9  Refs. 

Primary  Keywords  Synthetic  Kraft  Paper;  Artificial  Fiber;  Polymer 
Mater i al 
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3456 

'POWER  CONDITIONING) 

(Pulse  Forming  Lines) 

A  TRANSMISSION  LINE  CIRCUIT  FOP  RELIABLE  SPARK  GAP  OPERATION 
C  l  M  Ireland 

university  College  of  Swansea.  Singleton  Park,  Swansea.  Wales 
7h«  Review  Of  Scientific  Instruments,  Vol  45.  No  9.  pp  1578-1379 
(09/1972 ) . 

The  common  transmission  line  circuits  employed  to  enable  a  fast 
laser  tr-ggerod  spark  gap  to  switch  an  optical  call  are  discussed.  A 
modification  is  suggested  that  leads  to  a  more  reliable  operation  of 
tha  gap  5  Refs. 

Primary  Keywords;  Laser  Triggered  Spark  Gap;  Two  Circuits;  Pulse 
Shapi ng 

Secondary  Keywords:  Laser  Light  Pulse  Shaping 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

INFLUENCE  OF  CORONA  DISCHARGES  ON  THE  BREAKDOWN  VOLTAGE  OF  AIRGAPS 
K.  Feser 

Haefeiy  Ltd.  Basel.  Switzerland 

Proceedings  Of  The  IEE ,  Vol.  118,  No.  9,  pp  1309-1313  (09/1  71). 

The  authors  consider  the  role  of  corona  in  the  variation  of 
breakdown  voltage  in  rod-rod  end  rod-plane  air  gaps  The  breakdown 
character i at i cs  for  severe!  gap  specings  are  observed,  along  with  the 
predischarge  corona  in  aaeh  casa.  An  attempt  is  made  to  separate  the 
contribution  of  corona  to  breakdown  for  several  waveshapes  of  both 
polarities.  20  Refs. 

Primary  Keywords:  Breakdown  Voltage;  Rod-rod  Gap;  Rod-plane  Gap; 

Pre-breakdown  Corona.  Effect  On  Breakdown 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage) 

PULSED  LASER  KFRR  SYSTEM  POL ARIMETER  FOR  ELECTRO  OPTICAL  FRINGE  PATTERN 
MEASUREMENT  OF  TRANSIENT  ELECTRICAL  PARAMETERS 

E.C.  Cassidy 

National  Bureau  of  Standards.  Washington.  DC  20234 
The  Review  Of  Scientific  Instruments.  Vol.  43.  No.  6.  pp  886-893 
(06/1972). 

Novel  electro-optical  fringe  pattern  methods  are  developed  for 
measurement  of  transient  high  voltages  end  electric  fields.  Several 
techniques  employing  the  Kerr  effect,  a  pulsed  laser  source,  end  high 
speed  photographic  recording  equipment  ere  described.  Typical  fringe 
pattern  results  ere  comparod  witt  convert » one  l  resstw8  divider 
measurements.  13  Refs. 

Primary  Keywords:  Impulse  Voltage  Measurement .  Ke-r  fcffe't;  Crossed 
Po 1 ar l r«r* 
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(BREAKDOWN  STUDIES;  BREAKDOWN  5TJG1-.S) 

(Vacuum,  Electrical;  Vacuum.  Magnetic  Field) 

REDUCTION  OF  SPARKING  VOLTAGES  DUE  TO  A  MAGNETIC  FIELD  PARAtllL  T0  THE 
AXIS  OF  POD  El FCTRODES 
M  J.  Rofoid  and  W.V.  Cleva 
Boeing  Aerospace  Co.  Settle.  WA  9J124 

Journal  Of  Applied  Phys-s.  Vol  4?.  No.  1'  pp  5392-5394  (12/197*) 

Round-rod  electrodes  uitn  flat  e-.ds  were  aligned  with  the  ex  >  s  rf 
a  giass  vacuum  chambe- .  They  were  completely  insulated  by 
close-ftting  glass  except  for  tna  1.0- cm - d i am  ends  which  faced  each 
other  to  form  a  2 . 5 -cm- 1  o  - g  sne»k  gar.  Oparkover  voltage  tests  wore 
made  at  5  and/or  40  micron  in  Ar ,  Ne.  Me.  N/suh  2/.  and  air.  An 
unexpected  dramatic  end  sudden  decrease  in  sd* rkover  voltage  occurred 
in  ell  gases  when  a  modest  steady  uniform  magnetic  field  was  applied 
parallel  to  the  oxis  of  the  electrodes.  4  Refs 
Primary  Keywords:  Breakrioun  Voltage  deduct i or  Parallel  Magnetic  Field 
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(DIAGNOSTICS  AND  INSTRl— IN  4*ICN> 

(Voltage) 

RESISTOR  DIVIDER  WITH  DIVIDING  ELEMENT  ON  HIGH  VOLTAGE  SIDE  FOR  IMPULSE 

voltage  measurements 

T.  Hereda  (1).  Y.  Aoshima  <t)  and  T  It«mi  (?) 

(1)  Central  Research  Institute  of  *  ha  flectnc  Power  Industry,  Tokyo 
Japan 

( 2 )  5h i k oku  El ac trie  Rower  Cu  .  ,  Tnk ama *iu.  Japan 

IEEE  Transactions  On  Po'-wr  Apparatus  A-d  Systems.  Vol.  PAS  90,  No  3, 

PP  140  7-  14  14  (  06/1971  ) 

The  response  charar  t  nr  t  si  i  cs  o'  a  resistor  divider  with  d'vtrfmg 
•  lamer. t  on  high  voltage  side  were  investigated  theoretically  and 
exper  imentel  y .  As  the  -Biulti,  it  was  revealed  th/it  it  could  be 
realized  a  divider  having  «n  excellent  response  character i st i c  by 
this  method  3  Refs 

Primory  Keywords.  Ren  s-'ve  Di,ide>  floating  Gi-inri;  Stray 
Capas  item.  e.  I  •  r  .»r  men  i  ,  T  her.  -  ,* 
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(BREAKDOWN  STUDIES;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Gas,  Flectrical:  Mi scellaneous ) 

SPECTROSCOPIC  INVESTIGATION  OF  THE  5PARK  CHANNEL 

M.M.  Kekez.  MR.  Barrault  and  J.D.  Craggs 

Univars'ty  of  Live-pool,  Liverpool.  UK 

Journal  Of  Applied  Physics.  Vol  5.  pp  253-265  (07/1971). 

The  dtffarent  processes  involved  during  the  formation  of  spark 
discharges  in  hydrogen  have  been  studied  by  the  use  of  a 
spec t r o oho t o gr aph i c  method.  The  voltage  collapse  across  the  gap 
during  what  <s  described  os  the  second  glow  phase  has  been  computed 
for  a  simple  model,  ond  good  agreement  between  this  and  experimental 
results  was  found  over  a  wide  range  of  the  exper i mental  conditions. 
1?  Refs. 

Primary  Keywords:  Spark  Channel;  Voltage  Fall;  Formative  Tima  Log; 

Experiment;  Theory 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Materials) 

ENERGY  DISSIPATION  AND  ELECTRODE  EROSION  IN  ARCS 

H.G.  Heard 

Levinthal  Electronic  Products,  Inc.,  Palo  Alto,  C* 

Interim  Report  Pr  .  »r*d  Under  AFCRC  Contract  No.  AF  19(604  )-1856 
( 10/1956) . 

Avai lability:  AD  117031 

NTIS 

A  survey  is  made  of  the  mechanisms  of  energy  dissipation  and 
electrode  erosion  in  tha  DC  and  in  the  transient  arc  discharge  at 
atmospheric  pressure  and  in  high  vacuum.  Loss  of  electrode  material 
is  shown  to  be  due  to  alectrocham t ca 1  and  al ect rok i net i c  processes 
The  scope  of  the  report  is  confined  to  electrochem i cal  and 
e 1  act rok i net i c  processes.  It  is  concluded  that  erosion  from  the  anode 
is  due  to  evaporation  whereas  erosion  from  the  cathode  may  be  due  to 
direct  sublimation  as  well  as  evaporation  It  is  proposed  that  the 
onset  of  electrode  erosion  is  governed  by  the  thermodynami cs  of  the 
evaporation  process.  This  model  predicts  that  electrode  erosion  is  a 
threshold  phanonpion  Appreciable  erosion  is  expected  only  whan  the 
mechanism  of  the  electric  arc  Produces  a  net  energy  in  excess  of  the 
heat  of  vapor i zat i on  of  the  material.  If  the  net  energy  released  at 
the  electrode  is  less  than  this  value,  the  model  predicts  negligible 
erosion.  Recommenda t i on s  are  included  which  are  expected  to  reduce 
the  rate  of  erosion  in  a  spark  gap.  If  the  erosion  rate  cannot  be 
reduced,  the  useful  life  of  the  spark  gap  may  be  extended  by  metnods 
outlined  herein.  98  Refs. 

Primary  Keywords:  Electrode  Erosion;  DC  Arc;  Impulse  Arc; 

Electrochemical  Process;  Elec t rok i net i c  Process; 

Evaporation;  Sublimation;  Electrode  Life  Extension 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Vacuum  Gaps,  Self;  Vacuum,  Electrical) 

AC  (50  HZ)  AND  DC  ELECTRICAL  BREAKDOWN  OF  VACUUM  GAPS  AND  WITH 
VARIATION  OF  AIR  PRESSURE  IN  THE  RANGE  1E-9-1E-2  TORR  USING  OFHC 
COPPER.  NICKEL.  ALUMINUM.  AND  NIOBIUM  PARALLEL  PLANAR  ELECTRODES 

R.  Hackam  and  L  Altcheh 

University  of  Sheffield.  Sheffield,  UK 

Journal  Of  Applied  Physics.  Vol.  46.  No.  2  (05/1974). 

Breakdown  potentials  of  vacuum  gaps  are  measured  over  a  wide  range 
of  air  pressure  using  both  direct  and  alternating  applied  voltage  and 
ertpiayihQ  tour  different  elect  rod#  materials.  The  air  pressure  is 
varied  in  the  range  2E-9  -  2.5E-2  Torr  for  DC  and  66*7  -  2.56*2  Torr 
for  AC  applied  voltage.  OFHC  copper,  nickel,  aluminum,  and  niobium 
era  used  to  fabricate  the  electrodes  It  is  found  that  the  peak  AC 
breakdown  voltage  is  usually  higher  than  the  DC  voltage  for  a  fixed 
electrode  separation  and  a  fixed  gas  pressure.  Under  certain 
conditions  considerable  improvement  in  the  insulating  property  of  the 
gao  can  be  obtained  in  semivacuum.  The  improvement  m  the  breakdown 
voltage  of  the  gap  is  considerable  and  can  reach  up  to  62X  in  some 
cases.  The  higher  breakdown  voltage  is  attributed  to  the  increased 
work  function  of  the  metal-gas  adsorbate  system.  62  Refs. 

Primary  Keywords:  Vacuum  Gap;  Breakdown;  DC  Breakdown;  AC  Braakdown; 

Several  Electrode  Materials;  Variable  Electrode 
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'BREAKDOWN  STUDIES) 

(.  C*r  *3)  ARTIFICIAL  INITIATION  OF  LIGHTNING  DISCHARGES 
M.  Brook  (I).  G.  Armstrong  (2),  R.P.H.  Winder  (3).  B.  Vonnegut  (4)  end 
r.  8.  Moore  (4) 

(i>  hew  Mexico  Institute  of  Mining  and  Technology,  Socorro.  NM 

(2)  Museum  Ot  Science-  Boston.  MA 

<S>  Oft»ce  of  Naval  Research,  Boston.  MA 

(4)  Arthur  D  Little.  Inc  .  Cambridge.  MA 

loumal  Of  Geophysical  Resear i  h ,  Vol  66.  Ho.  II  pp.  3967-3969 

11/1961) 

It  was  found  that  small  currents  of  severs  1  is i  1 1  i amperes  f low 
through  a  wire  suspyndvd  beneath  a  storm  creating  an  electric  field 
♦hot  shields  it  from  the  lightning.  Experiments  were  then  performed 
n  wN’ch  a  rapidly  introduced  wire  caused  a  discharge  from  a  Van  de 
Grant  generator  (he  authors  then  theorized  that  a  wire  introduced 
racdly  beneath  a  sto-"  might  artificially  cause  a  discharge.  2  Refs. 
Primary  Keywords  Lightning  Initiation:  Space  Charge  Neutra 1 i zat i on ; 

P  i  or-o  Wire 

Seconja. v  Keywords  Rockets 

mi  American  geophysical  union 
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(INSULATION,  MATERIAL;  BREAKDOWN  STUDIES) 

(Solid.  Vacuum,  Electric*.!) 

AUTLMATfO  : AkT  1AL  DISCHARGE  TESTING  OF  TRAVELING-WAVE  TUBES 
K.W.  Parchen  and  t  hai 
Aerosp«re  Corp,  El  Segundo.  CA  93245 
ATSC  Rereri  No  SD-TP-M-3B  (  05/1  981  ). 

Avai lac  1 i ty  AD  A099379 
NTIS 

A  test  system  is  described  that  is  used  in  the  Materials  Sciancas 
Laboratory  to  evaluate  the  quality  of  high-voltage  insulation  In 
traveling-wove  tubes  Evaluation  is  parformod  by  quan t i ta t i va I y 
recor-j  mg  *  he  occurrence  of  partial  discharges  during  t  emper  a  t  ur  e 
cycling  n  vacuum  for  extended  periods.  0  Refs 
Pr-mpry  Corona;  High-Voltage  Test;  Partial  Discharge 

Secondary  Keywr-rd*  Automation.  T  r*  v«  1  i  pg  -  Wa  ve  Tubes 
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(PULSE  GENERATORS;  ENERGY  STORAGE) 

(Systems;  Systems) 

CONCERTS  ST UDY  FOR  NANOSECOND  RISETIME  MULTI-MEGA JOULE  IMPULSE  POWER 
SYSTEMS 

D.  Holder 

Army  Missile  Commend.  Redstone  Arsenal.  AL  33809 
Technical  Report  No.  RG-75-52  (06/1975). 

Availability:  AD  A014985 

NTIS 

This  report  considers  the  concepts,  techniques,  and  limitations  of 
means  for  controlling  the  flow  of  extremely  high  electric  currents 
and  the  production  of  very  rapid  rates  of  change  of  current  through  a 
load.  Ci rcui t-openi ng ,  and  c i rcu « t-c lc si ng  switches  as  well  as  a 
combination  of  the  two  for  switching  a  source  into  a  load  are 
considered.  14  Refs. 

Primary  Keywords:  Closing  Switches;  Opening  Switches;  Exploding  Wire; 

Restrike;  Spark  Gap;  Resistive  Phase;  Cepacitive 
Energy  Storage;  Inductive  Energy  Storage 
Secondary  Keywords:  Cr o ssed- f i eld  Switch 


( ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

CONCEPTUAL  ENGINEERING  DESIGN  OF  A  ONE-GJ  FA5T  DISCHARGING  HOHOPOLAR 
MACHINE  FOR  THE  REFERENCE  THETA-PINCH  FUSION  REACTOR 
K.I.  Thonassen 

los  Ala-os  National  Labs.  Los  Alamos.  NM  87545 
EPRI  Report  No.  EPRI  ER-246  (08/1976). 

Availability:  EPRI  ER-246 

EPRI 

Tho  design  of  a  fast  discharging  homonolar  machine  (30  ms)  storing 
1.3  GJ  of  energy  is  described.  Electrical,  mechanical,  and  thermal 
eons i der«t ' one  are  included  The  machine  is  designed  to  operate 
reversibly  :nto  an  inductive  load,  with  e  95).  cycle  efficiency.  Other 
fusion  applications  of  this  typo  of  machine  are  also  described.  43 
Refs. 

Primary  Keywords:  Design  Cons i derat i ons;  High  Efficiency;  Applieetions 
COPYRIGHT;  1976  ELECTRIC  POWER  RESEARCH  INSTITUTE.  INC.,  REPRINTED 
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(POWER  CONDITIONING) 

(Pulse  Transformer s ) 

DEVELOPMENT  OF  A  3  MV  PULSE  TRANSFORMER 

G.J.  Rohwein 

Sandia  Labs.  Albuquerque.  NM  87115 

Sandie  Report  No.  SAND79-0B1J  (05/1979). 

Availability:  SAND79-0813 
NTIS 

This  report  describes  a  3  MV  transformer  designed  for  charging 
high  voltaga  pulsa  forming  transmission  lines.  The  transformer  is  an 
air  core  spiral  strip  design  which  incorporates  ring  cage  shielding 
to  control  edge  breakdown  in  tha  secondary  winding.  Tho  physical 
features  of  the  transformer  ere  desc-ibed  along  with  its  electrical 
characteristics  end  the  operational  results.  8  Refs. 

Primary  Keywords:  Pulse  Transformer;  Pulse  Forming  Network;  Smell 
Size;  Multi megavol t 

Secondary  Keywords:  Capacitor  Bank;  Spark  Gap 


(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Vacuum  c-aps.  Self;  Vacuum.  Elactrical) 

EFFECTS  OF  ELECTRODE  CURVATURE.  DISTANCE  FROM  GLASS  INSULATOR.  AND 
ADDITION  OF  MYOROC-EH  ON  FIELD  EMISSION  CURRENTS  AND  BREAKDOWN  VOLTAGE 
IN  VACUUM 

R.  Hackam  and  S.K.  Salman 

University  of  Sheffield.  Sheffield.  UK 

Journal  Of  Applied  Physics.  Vol .  45.  No.  10  pp  4384-4392  (10/1974). 

Measurements  of  the  prebreekdrwn  currents  have  been  made  for 
highly  polished  stainless-steel  electrodes  m  an  ultrehigh  vacuum  at 
IE-9  Torr  as  a  function  of  alactroda  separation  in  tha  range  0.5-3  81 
mm.  Three  sets  of  electrodes  era  employed  to  investigate  the 
dependence  of  the  prebreekdowr  current  on  the  radius  o *  curvature  of 
the  electrodes  end  the  electrodes* i nsulator  distance.  The  breakdown 
potentials  is  measured  m  UMV  gaps  ove-  ’ho  gae  length  range 
0.25*4  57  mm  end  in  hydrogen,  m  the  p'e-su-e  r«"o»  3  *  It  9-1.5  x 
IE-2  Torr,  over  the  gap  langth  ranr*  C  35-3  '6  mm  It  fas  r>“en  found 
that  tha  braakdown  voltaga.  the  ele^tr.*  f  eld  enhancement  factor , 

•nd  the  prebreakdown  current  are  indlUMJWt  of 

electrode-glass- insulator  distance  in  t*-v  range  1*12.65  mm  for  a 
fixed  gao  length  and  a  fixed  radius  <  *  c.fveture  of  th#  electrodes. 

On  the  other  hend.  incree-.  -g  the  r*-t  os  j  *  curvet.  i'»  of  tr  e  edge  of 
the  flat  electrodes,  at  a  fixed  get  u  y • -  .n  fii  large 

increases  in  the  prebreekdrwn  cu"e-.*s  .)  ’  n  th«  ».ectp,< 

field  enhancement  factor  *  in*  cathode  end  ft»i)  e  decrease  n  the 
breakdown  voltage  The  add  lion  of  hydrogen  causes  an  .ncreasa  n 
both  the  prebreekrtonn  currtm4  •  end  t*->e  f  eld  enhancement  factor,  at  a 
fixed  gap  distance.  67  Rets 

Primary  Keywords  Vacuum  Br.,a»  dnwr  .  P  red*  eak  Jowi  Current.  Electrode 
Geomatru.  i  .  'Bh  <».  i ■  i— 

Secondary  Keywords  Sta-les*  S»ee'  Eie.t-cne 
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(SWITCHES,  CLOSING;  SWITCHES.  OPENING  BREAKDOWN  STUDIES) 

(Gas  Gaps.  Materials;  Gas  Gaps.  M«*erels.  f Urtrod#i) 

ELECTRODE  PHENOMENA  IN  A  H 0U  .»fcir4  ?  1  -  N  ANQS  (  C  0ND  SPARK 
H.  Fischer  a-d  C  C.  Gallagher 
AFCRL ,  Bedford,  MA  01730 

Appliod  Opt'CS.  Vol  6.  No.  1?  p  '.’6  !  P'rj96  i 

Directed  flares  from  the  »rr Ji  cf  *  C-  85  mm  gap  ' n  1  atm  of  air 
appear  to  be  a  type  of  ««t  lo*.  «x  •rqi"'"',  appear. ng  after  current 
cutoff  A  karr  call  is  used  4  ■-  '  »'»•  *  '  •  t  <  a  1  electrode 

processes  The  development  of  the  spark  channel  and  the  related 
afterglow  are  also  discusseo  11  Refs 
Primary  Keywords;  Electrode  Eros  on.  Metal  Vai.or  Jets;  Optical 
Phenomena :  Twenty  Nanosecund  Dura*-or 
1967  OPTICAL  SOCIE't  0*  AMERICA 
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(SWITCHES,  CLOSING;  SWITCHES,  CLOSING) 

(Vacuum  Gaps.  Electrical;  Vacuum  Geps.  Materials) 

FIRING  CHARACTERISTICS  OF  A  TRIGGERED  VACUUM  GAP  EMPLOYING  DIELECTRIC 
COATED  WITH  A  SEMICONDUCTING  LAYER 
G.R.  Govinda  Raju,  R.  Hackam  and  F.A.  Benson 
University  of  Sheffield,  Sheffield.  UK 

Journal  Of  Applied  Physics,  Vol.  48.  No.  3  pp  1101-1105  (05/1976). 

Seme  electrical  properties  of  a  triggered  vacuum  gap  i neorporet i ng 
five  different  dielectric  materials  coated  with  a  semiconducting 
layer  to  produce  a  low  surface  resistance  are  studied.  The  dielectric 
materials  used  are  hi  gh-elur.t  na  ceramic,  steatite  ceramic,  oanum 
titanate,  silicon  carbide,  end  boron  nitride.  It  has  been  found  that 
the  probability  of  firing  and  the  time  delay  to  firing  generally 
decreases  w>th  an  increase  of  both  the  trigger  energy  and  the  trigger 
voltage  until  saturation  is  reached  The  minimum  trigger  voltage  for 
successful  firing  is  about  300  V  for  all  substrates  except  for  barium 
titanate  which  is  higher  at  700  V.  The  higher  trigger  voltage  in  the 
case  of  berium  titanate  is  attributed  to  the  difficulty  of  coating 
th>s  materiel  evenly  with  the  particular  semiconducting  layer  used  of 
colloidal  solution  of  aquadag  carbon.  A  new  method  is  described  to 
rejuvenate  a  TVf.  which  ceased  to  operate  by  applying  a  keep-alive 
direct  current  superimposed  on  the  trigger  pulse  voltage.  A  mechanism 
responsible  for  this  phenomena  is  also  discussed.  10  Refs. 

Primary  Keywords:  Triggered  Vacuum  Gap,  Multiple  Dielectrics; 

Sem i conductor  Coatng;  Aquadag  Copper  Electrodes 
Secondary  Keywords-  Rel’abtlty 
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(PARTICLE  BEAMS.  ELECTRON) 

( Rev i ews  > 

HIGH  POWER  RELATIVISTIC  ELECTRON  BEAMS  IN  PLASMA  AND  IN  VACUUM 
B.N.  Breizman  and  D.D.  Ryutov 

Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk.  USSR 

Sandie  Report  No.  SAND-74-6022  (01/1975). 

Trans.  From-  Preprint  179-74  By  P.  Newman 
Availability:  SAND-74-6022 
NTIS 

In  this  review  the  authors  discuss  the  possibilities  of  using  high 
power  relativistic  electron  beams  for  plasma  heating  in  open  systems. 
We  shall  consider  the  following  three  grnuos  of  questions:  1.  Beam 
transport  in  a  vacuum  in  e  strong  magnetic  field,  equilibrium, 
stability,  and  critical  beam  currents  m  vacuum.  2.  Beam  transport  in 
plasma,  charge  and  current  neut ra 1 i zat i on  of  the  beam;  plasma  heatin' 
by  a  reve-se  currant,  macroscopic  beam  instabilities  in  plesma.  3. 
Theory  of  collective  beam  relaxation  in  plasme,  including 
quasi-ltnear  and  nonlmur  relaxation  models,  the  role  of  plasma 
instability;  macroscopic  effects  during  beam  relaxation.  The  review 
encompasses  results  published  up  to  September  1973.  71  Refs. 

Primary  Keywords:  Relativistic  Electron  Beam;  Beam-Plasme  Interaction; 

Vacuum  Transport;  Critical  Beam  Current 
Secondary  Keywords:  Instabilities;  Relaxation 
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(INSULATION,  MATERIAL) 

( L  i  uu  *  d ' 

INFLUENCE  OF  SPECIMEN  SIZE  ON  THE  DIELECTRIC  STRENGTH  OF  TRANSFORMER  OIL 

W-R.  Bell 

University  o*  Newcastle  Upon  Tyne.  Newcastle  Upon  Tyne.  UK 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-12  No.  4  pp  281-292 

CC8/1977) . 

T he  results  of  some  specimen  size  effect  experiments  on  technical 
grade  transformer  oil  are  reported.  Four  electrode  areas  (1.77,  8.19, 
JV9  and  177  sq.cm.)  and  four  gap  spacings  (0.215.  0.464.  1.0  and 
215  mm)  were  investigated  using  e  fast  ramp  5  x  1E12  V.  cm/sup  -1/ 
soc/sup  -1/)  and  an  AC  ramp  (12  kV. cm/sup  -1/  sec/sup  -1/).  Whilst 
the  results  ere  in  general  agreement  with  weak  link  theories,  it  is 
suggested  that  physical  specimen  size  factors  play  a  significant 
port  Examples  0f  physical  size  factors  are  spark  conditioning, 
eloctrode  prefile,  and  liquid  motion.  18  Refs. 

Primary  Keyw-rds  D'elcctric  Strength;  Transformer  Oil;  Specimen  Size 
Influence;  Uniform  Field.  Plane  Electrodes;  Parallel 
Elec*rodes;  Electrode  Effects 
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*  .  7  „*'ES .  '’LOSING,  SWITCHES.  OPENING) 

r  Caps  Materials;  Gas  Gaps.  Materials) 

INVESTIGATION  ct-  THE  EROSION  PHENOMENA  IN  HIGH  CURRENT,  HIGH  PRESSURE 
GAS  DISCHARGES 

j  t  Gruber  and  R.  Suass 

Inst  • jt  fur  P lasmophysi k .  Gerching,  FRG 
1PP  i suer  t  No.  IPP  4/72  (  12/1  969  ) 

Erosion,  resulting  from  discharges  whose  total  current  is  between 
1  aid  r0  coulo-bs,  is  measured  for  electrode  gaps  of  1.5  mm  and  13  mm 
and  #or  p-esnures  from  1  to  5  atm  at  a  gap  separation  of  1.5  mm. 
Pressure  was  found  to  have  no  effect  on  the  electrode  erosion  whereas 
t ht  gap  distance  did  Experiments  were  done  for  Aluminum,  Brass, 
Stainless  Steel.  Molybdenum,  Tungsten  and  Tungsten-Cooper  electrodes. 

0  Refs. 

Primary  Keywords-  Electrode  Erosion;  Parallel  Electrodes;  Smell  Charge 
Conductors;  Variable  Gap  Width;  Several  Electrode 
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(PULSE  GENERATORS) 

( Hard-tuba) 

AEGIS  AN/SPY-1  CFA  CONSTANT-CURRENT  HARD-TUBE  MODULATOR 

K.M.  Smalley 

Raytheon  Cc.,  Uayland,  MA  01778 

IEEE  1973  Eleventh  Modulator  Symposium  pp. 68-74  (09/1973). 

This  paper  describes  a  modulator  employing  four  switch  tubes  each 
supplying  a  crossed-f \ eld  amplifier  tube  operating  at  13  KV  and  22 
amperes  peak.  Separate  modified  4CX50OOR  tetrode  switch  tubes  for 
each  CFA.  operating  in  the  constant-current  mode,  allow  a  25:1 
reduction  in  the  size  of  the  filter  capacitor  bank  required  to  limit 
drocp  and  ripple.  Constant-current  operation  also  permits  an 
individual  CFA  to  arc  without  affecting  operation  ef  the  other  three 
CFA's.  Continued  arcing  of  a  CFA  causes  a  circuit  to  close  a  vacuum 
relay,  shorting  out  the  malfunctioning  CFA  until  it  con  be  replaced, 
still  wthout  shutting  down  the  modulator.  Only  one  switch  tube 
driver  employing  paralleled  4CPX250K  tetrodes  is  required,  as  a 
tapped  zenar  string  ailews  individual  setting  of  switch  tube  grip 
drive  voltages.  No  floating  power  supplies  are  required,  as  the  zener 
strirg  end  the  switch  tube  driver  screen  and  grid-bas  voltages  are 
obtained  from  the  bleeder  for  the  switch  tube  bias  supply.  Other 
features  of  this  compact  modulator  are  a  short  clamp  reguietor  with 
switch  tube  screen  voltage  compensation,  automate  switch  tube  driver 
current  recucton  after  pulse  rise  times.  Dulse-width  limiting,  and 
remote  location  of  HV^S  filter  banks.  0  Refs. 

Pnma-y  Keywords:  Ha'-o-tube  Modulator;  Crossed-Ei  e  1  d  Amplifier;  Low 
p:pple.  High  Rei :£Ci 1  lyi  Constant  Current 

COPYRIGHT-  1  973  IEEE .  REPRINTED  U'JTN  PERMISSION 


3712 

(BREAKDOWN  STUDIES) 

( L i pu . d .  Optical) 

MULTI  PHOT  ON  FRAGMENTATION  AND  IONIZATION 

M.B.  Robin 

Bell  Labs.  Murray  Mill.  NJ  C 7 *5 7 <• 

Applied  Optics.  Vol  19.  No.  23  pp  3941-39<»:  (12/1980). 

The  paper  presen'.s  a  study  of  the  multiphoton  f  rogmentat  i  on  and 
ionization  of  acetaldehyde  ■  A  model  of  t;>e  kir.et'cs  of  this 
Ionization  and  f rogmentat . on  is  discussed,  as  :s  the  effects  of. 
postresonant  processes  on  the  polarization  rat’u  and  the  power  laws 
of  ionic  fragments.  13  Rets. 

Primary  Keywords:  Multiphoton  Ionization;  Multiphoton  Fragmentation; 

Power  Laws.  Polarization  Ratio 

C09YRIGHT:  i960  OPTICAL  SOCIETr  Of  AMERICA 


3713 

(SWITCHES,  CLOSING) 

(Thyr i stors) 

NANOSECOND  SWITCHING  OF  HIGH  POWER  LASER  ACTIVATED  SILICON  SWITCHES 
0.5.  Zucker  U),  J  R.  Long  <1).  V.L.  Smith  (1).  D.J.  Page  (2)  and  J.S. 
Roberts  <2) 

(1)  Lawrence  L i venror*  Lab,  l»verma-e  CA  94550 

(2)  Westmghouse  Electric  Corn,  ‘ittsburgh  PA 
ILL  Report  No.  UCRL  -  7  ?4'.k  (1I'19?5j 
Availability:  UCRl-77449 

NT  I  S 

light  activated  multilayered  silicon  se- 1 conductor  devices  ha'  • 
been  used  to  switch  at  Megawatt  power  levels  with  nanosecond  turnon 
time  Curront  rate  of  r*«,e  of  *30  *A/ns  at  10  kA .  with  1  kV  across 
the  load  hove  been  achieved  (  Re's. 

Primary  Keywords:  Thyr'Stor.  Swtch  Character : zat • on ;  Light  Activated 
Silicr-  Switch.  Switching  Si  eed 
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(PULSE  GENERATORS) 

( Systems) 

SHIVA  ELECTROMAGNETIC  IMPLOSION  X  RA*  SOURCE 
J.H.  Oegnen,  W.L.  Baker,  M.C.  Clerk,  J.F.  Kiuttu.  C  R  1r.‘l«n«hfin  end 
R . E  Re i nosvky 

AFWt .  K i r t land  AFB .  NM  B7117 

AFWl  Report  No.  A FWL - T R -7 7 -252  (05'19'B) 

Availability:  AD  A0618B4 

NTIS 

The  generation  of  ru.sv;  h  gh-ar  gy  ,'qi  i.  ,,  ,  t., 

electromagnetic  imoluston  of  »y.  -i.-  »  .*  f»  Is  h.,s  t>*?v  '-vast  gated 

•*pcr  i  mental  ly  and  thpo  •■.’t  ?  c«  1  :  y  .it  tnv  *  •  '  Forcu  »»«-Don»  Labo-a  ory. 
The  •Kperunental  studies  involve  ’»che-g  rg  a  1  3  -  .-oseccnr,  ; 
megajoule  capacito-  tank  *Vo  .gn  •  c-  is.  2  ct  tali,  3  to  3L  -rg 

cylindrical  foil  .'ners.  'vn  -a!  i-sctj'g?  j  «s  .ire  7  ♦  1.  m/» 

Peek  current  and  1-1  5  m  i  •;  •  :»S  t .  *  ”t  r  ■_  t  r  .  C  ur  -  «-  •  * 

voltage  waveforms  i  ’Mali  st  -  - n  .  c  ■.  .  ol  ••  '  •  '  >*  load  *  o  •  *  «. 

capacitor  bonk,  and  eni/»  s  cf  t*e  v«vsl:  rm>  .  "d  •  cetr*.  gcc  . 
implosion  of  the  curre*4  sh?ath.  drt  ual  ana  magnetic  p,  .  . 
measurements  are  cors  start  w.th  ta  2  cm  th  ekiesa  cf  tKs  •“.tod,ng 

Plasma  shell  and  -i  i  t »-  4  n.j  'r-.'ev  ir  cm  gs  of  «f>n  ok- mat*  .  '.  S 

to  2  0  cm/ r-  cr  9  sec  on-;  '  d  at  •  cn  r  «*;  •  n  a  *  •  r  m.  -  M  i  m" ;  cat  - 

ultrtsef*  v-ray  yeti'  i  44  J>.  a  r  .» .  v  *.  *  tr  I  ’  -  -  .  w  *h  the  Fig>- 

the  photo. i  pulse  b«’ni  m*»  ex-ma**,  y  5)  tc  5  '  *  ns  ,K«  rri-at«c  a** 

are  consistent  with  >  n  -i  -  tie.  >  ho«a»-  ■oe't'i.m  .o-i.-  s  ’g  most  * 
the  energy,  with  add-*  imI  -  j‘  -  •  temiw  i.re  «i-o  e:t»-*Uy  ii>r 
spcct  al  components  'sw  .)*  «r  J  *.■»  r  !'»•  lino  ftrd 

r  ecomb '  na*  i  on  radiation  is  vjunntiv  cbser*ec"  C'Si«r’9Qr  of 
electrical,  magnet  c.  «'  '*  r an , a* , 0„  -lata  win  i-g  .-}  -ens  cnal 
magnetohy '•'-odynom  1  C  a-  ;  dim  is*nn/l  m.*n_  ef  o'.V  i'  nclynam  r 

calculat  ons  H  prese-'v*  Tn®  r  espects  f>,  •  •mr-O'-'C  tt-e  rrese-t 
energy  source  and  seel  ;  *i  la  jv  •  •  ijrce»  a  a  J  s«  issed  ??  it*'« 
Primary  Keywords  Electr.,  •«.»■  «-on  ?>»  ‘  cd  ■  •  g  ’■  •  nr . 

y  1  • »  1-  '  1  f  -  •  '•  Hag-  • 

P  -  O  t  i  -da*  "y 

Secondary  Keywords  M,  .  *  *  »»  *  *•  ‘  r  ..  a» 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Vo 1 1  age ) 

SPECIAL  SHIELDED  RESISTOR  FOR  HIGH-vOl T AGE  D-C  MEASUREMENTS 

J.H.  Park 

Journal  Of  Research,  National  Bureau  Of  5 t and»rd»- -t .  Engineering  And 
Instrumentat • on ,  Vol.  66C.  No  1  pp -  19-?4  (03/19(2). 

A  new  design  for  an  accurate  hi gh-vo 1 tege  d”C  standard  resistor 
hes  been  devised.  It  is  mode  uo  of  a  large  number  of  individually 
shielded  one-megohm  wire  wound  resistors  connected  m  series  and 
arranged  to  form  a  vert i col  helix  between  a  ground  plate  and  a 
high-voltage  electrode  The  individual  shields  completely  enclose 
each  one-megohm  resistor  erd  prevent  formation  of  corona  et  the 
Surface  of  the  resistance  coil  no  matter  hew  high  the  potential  of 
the  snieid  is  above  ground  The  va't ical  nelicel  conf i gura t i on  with  a 
large  he  t .  or  h i gh - v o 1 tuge  electrode,  on  top  serves  to  prevent 
com-eot r a t i on  of  electric  field  and  corona  formation  at  the 
hi gh- po tent « al  end  of  the  resistor.  A  20C-megohm  unit,  constructed 
during  1935  and  tried  oi  up  tc  ICO  ky  in  19  56,  ir.oi  eaten  the  design 
tc  be  fret-  of  core ra  errc'i  but,  for  the  particular  one-megohm 
res  st-.-s  umb,  the  variation  with  te'-neraturo  was  quite  large.  A  100 
megchm  unit  using  1 cw- temnerature  coefficient  resistors  has  been 
recently  ce* • t rue t ed  and  tested  up  to  ICO  kv .  0  Refs. 

Pria.iry  Keywords  DC  Voltage  Diodes;  Sh  oideJ  Resistor;  Corona 
Suppression,  Ve-y  High  Accuracy,  Very  High 
Resistance:  Very  Low  Drift 
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PARTICLE  PE,*m<:,  EIFCTR0H) 

( T  r ansnor t ) 

S»uDf  OF  ELECTRON  BTA*  PRC^AGA’ICN  EFFICIENCIES  IN  NEUTRAL  GAS  AS  A 
FUNC I  ION  OF  NU/ GAMMA 

G .  Coopers  t  p i n 

Ion  Physics  Cfl'p.  Burl'ngton,  MA  C180) 

DMA  report  No.  DNA  SOl^F  (06/19??). 

Av-i  i  iat  i  -ty  1 2  ’  B  *•  2  S  3 
NIIS 

The  prrpogr*  oi  efficiency  of  pulsed  relativistic  electron  beams 
of  approx i mo t el v  220  ke(  mean  electron  kinetic  energy  with  currents 
ranging  frert  3  0  to  88  kiloamps  has  been  studied  as  a  function  of 
drift  tube  length  (0  tc  300  cent imein'i'  and  drift  tube  pressure  (100 
to  ?00?  irf  O"  r  )  A  !  1  the  data  ..piv  token  with  a.r  as  the  transport 
medium  r«'d  w  th  no  pr  e  i  on  i  z«it  i  on  and  rQ  externally  applied  magnetic 
/•eid,.  S'multanaous  mea sur omant s  were  made  of  the  diode  voltage  and 
current,  t*-a  net  beam  currents  at  hc*h  the  entrance  and  exit  O*  the 
dr  f t  tube,  and  the  total  beam  cre'gy  and  primary  beam  current  at  th* 
exit  of  the  drift  tube.  A  rmnlpte  descrip*ion  of  all  the 
ex  per i rent  a  1  apparatus  is  gven  A  partial  data  analyst s  has  been 
performed  »rd  t^  results  show  t?  at  the  optimum  drift  tube  pressure 
is  r.pp-  ox  i  me,  te  1  y  750  torr.  The  measured  e-^olding  distances  for  the 
transport  efficiencies  were  6  D.  4.5  and  JO  meters  at  nu/gamma** 
(defined  as  peak  diode  ti  "BiUb#1*!  jAm'a  where  bQte  1  v/c  and  gamma 

-  S0RT(l-beta  souared))  of  1  7,  3.0  and  5  0  respectively  The  net 
value  of  ng/ gemma  is  always  less  than  one  indicating,  as  expected 
t: at  current  n eu t r a i ' zat i on  plays  an  essential  role  in  bean 

-  -t r spor t .  11  R«f  s 

Prmary  f eyw nrds:  Flectron  Beams;  High  Nu/gamma ;  Propagation  Of 

Electrons  In  Neutral  Gas:  Drifted  Beams:  Cool  Beams 


»-.r  i  *KDCWN  STUDIES) 

L i ghtn i r  g ) 

T^-E  LASER  LIGHTNING  ROD  SYSTEM,  A  FEASIBILITY  STUDY 


C.U  Schube*-; 

Af  W"  >  h  t  -Patterson  A  E  8  ,  L'N 

A  •  i  T  R  of  •> r  t  T  n  Surpo't  Of  In-nouse  Work  Unit  43630146  (  12/1977). 

A  , i  1 «. b  ,  i  tv  AD  A0  55?5‘i/k6A 
NTIS 

The  feasibility  of  triggering  lightn<ng  with  a  1 *i*r- i nduced 
ionized  pathway  •  -  c  ms  i  r*e<-#d .  ;  he  author  begins  with  a  description 

jf  th«  known  lightning  processes  and  p-oceeds  to  consider  triggering 
«•  L  i  gh  t  n  i  r*g  Convent  onal  lightning  rods  a~o  U'SCUssed  as  well  as 
-ccfcots  The  -.'in  th'vst  cf  t  iv  pape*-  is.  however,  concerned  with 
iasc-  •  -  >Bjpf  g  o*  I  g*- 1 -i  "g  which  s  d’seussed  n  some  detail.  0 


F-i-uiy  Keywt-n.ls  larf  T'  •  B5#rPd  lightning.  Laser  Induced  Ionization; 

*-  pier...  laser  At  tenuot  i  on  ;  Aerosol  Breakdown 


.  -h. 'CHfS.  Cl  'SInG) 
is  r.  •  • .  ‘.i-  •  a  Is) 

‘.".gu’pn  or  HIGHLY  EKCTTED  SF/SUB  6/ 

to  •  i  -  J  .  US  1  *  ra-.- 

<  i.  -  »  ‘  .  r  !  is*  M'hv  si  k  ,  Gr  <  .  hi  •  g  ,  r 

-  -gsi  •  Ser>e^  I-  C'-.it-k.*  Phys-cs.  Volume  6;  L aser- Induced  Processes 
-  *•.  a--  c  128  '.3  7  (09-  I97fi; 

*  *  i  a  .•-be.'  j  oxide  iasnr  was  used  to  pumc  the 
su  Ik  hu'  he«e  f  1  n »  de  up  to  an  «w -age  energy  0f  1  0. 000/cm  without 
.•  1  I  '  I  or  S  fine  „  n  *c  rO.OOC/cm  wth  some  colli  smixl  relaxatinn.  A 
•  q  d:  I  f»  ,  i,'»r  -s  used  as  a  pr-be.  and  graphs  c‘  ‘he  absorption 

•-.;-v.‘-a  3vei  ny,i?rai  p-jnp  laser  eryrgies  for  both  long  and  short 
is-.-s  a- e  presorted  anc-  d.  *■  - .  ssed  9  Refs. 

*•.-  mn- v  >e.wt*ds  5ul  furhe»«'' i  our  ,  do  D>electric,  Absorption;  Excited 
Gas;  Absorption  5pectra 
rcf>-  J  .NT-  1  979  SPRI*- SIR-  .'Er'LAG  ■ 
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(Gas,  ptic.il> 

;re  fc^r.rr-OWN  BY  PUISE0  LASER  RADIATION  IN  THE  2.7-AHD  3.8-MICRON  REGION 
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(BREAKDOWN  STUDIES) 

(Elec  t  rodes ) 

S*ACe-CK*R0r  INJECTION  »  Nfw  rt*MMiO  -.  Ff  •  MPN"S1»1RX  FI*  ID 

S  -  F  »•  :  M.  -(.•  :  •  • 

R.C  Kleve,  MBs.  9u  ;'.ty  “  »  ’  ■  - - 

Marchwerd  Enginevri-g  >•.  -  i*>.^  ,  •  •  ' 

Applied  Phys*cs  L#tt*n  >  S.  ■*  .  6.  vr  135  '.'•*>  r09/lR(R) 

The  Pulse  of  a  6  "*  «♦  -  ^  t .  '.a»w'  -oe-a*'  ■  !.*».- n  ‘»,ri-*h  :  d 

for  sparv  formatirn  s-  l  '  ■  \  ‘  -  *->:  ’♦■p.a-n  g,.r  r«-  '  1 

effect  the  develop”*"'*  -•  '  si  •  c  •  a  *  -■  •  *v«  ■:  *  -  «r  * 

effre*  car.  be  strtn-;iv  ’  e  *  <  amJ-r*-*  -•  ■*  ,.  -- • 

V/mm)  DC  fieid  acr'ss  f'e  gn.  u  r  »  i-s  •  •  v  a  •.  -  ■  .,«©  t'  • 

and  a  negative  DC  f-eld.  «  •  - r>4  1  -  -  «»'-«.  -  *ne  ne  x, 

timebetwee  cha-ge  i  .  ec  *  -  -  f  a  *,  in.  •  -t  -  1  t  -  v  •  •  . '  a  e 

c*n  charge  the  D'rt»'.  -  -  '  ',i  ‘  MkC'f  '  ■■.>'-  i  «-  .-o  r  •  - 

than  9C;  8  Re**- 

Priiiyy  A  cyuo '  d  x  Po  n  1 1>  r  '  :  k  tv  •  a  -•»  r  ‘j  rr  -»> 

T  hr  r-  '•  .  H  (  -  •  .  r  ;  l-  r  7  v . 

1  ®6 9  ame B i '  ■  ' *i  •  .!•,’•  '  k  :i:s.i  ■*.  >■ 

PER^V-,5  '<  n 


n.,-.  .!  kis-nrons  Center.  China  Lrke,  CA  93555 

■rrlu.:  p ny- sics  letters,  Vol.  35  No.  4  PP  309-31  1  (08/1979) 

(  t»  t  r  p  sk  down  thicshclds  of  unf  i  ltpred  laboratory  air  were 
measu-ad  m  the  3.8-  and  2  7-micron  regions  The  breakdown  threshold 
at  10  6  microns  was  also  mposured  under  identical  experimental 
con-ji  t  1  o- s  in  o  r  de'  to  provide  a  correlation  with  previous  work, 
Meas»:r  pnu.nts  at  different  focal-spot  radii  were  used  to  establish  an 
eir >  f  i  :  1 1  scaling  law  *or  the  focal-spot  radius  dependence  of  the 
bi  oni  dowr,  thresholds.  >his  seeling  jaw  was  then  used  to  reduce  all 
*h«.  n^ta  *o  a  cer-non  fornl-snr*  radius  *h«  results  indicate  that  the 
f*  ■  r  '-eai-d-wn  *h^exholw  an  >  n  •  rs*  square  wavelength  dependence 

?  *10  6-mi.rer.  ff.n:i,  7  a's 

v  *  •  -c  •  v  fp-.i.i'ds  A'*»kr!tv,-  Threshold,  Focal  Srot  Di  men  si  on  o  ,  ?  .  7 

M  *  c  r  n ,  Rad<aticn-  3  8  Micron  Radiation.  Scaling  laws 
’  i  r  T  ?  I  -  -•*  T  r-f'iN  IN'T  :  Tu*  *  Of  'HiSIC^i-  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(Gas.  Oeticai) 

BREAKDOWN  OF  AIR  NEAR  TRANSPARENT  DIELECTRICS 

A  H.  Bonch-Bruevich,  V.I,  Zinchenko  and  l.N.  Kaporskii 

Soviet  Physics-Technical  Physics.  Vol .  22,  No.  5  pp.  629-631  (06/1976). 

Trans.  Front  Zh  T«kh.  Fi*.  *7  .  1055-105S  (flay  1  577) 

An  ixrtr  i  mental  study  i*  made  of  tha  braakdown  of  air  near  tha 
surface  o*  a  transparent  target  irradiated  by  a  senes  of  giant 
pulses.  The  observed  decrease  in  the  breakdown  threshold  is  not  due 
to  processes  occurring  at  the  focus  of  the  lens  focusing  the 
radiation.  The  breakdown  of  eir  is  initiated  in  the  immediate 
vicinity  of  the  dielectric  surface  end  is  not  affactad  by  tha 
distance  from  the  focus  to  the  surface.  The  breakdown  of  eir  near  the 
surface  of  e  dielectric  >s  net  due  to  evaporation  of  the  dielectric 
material.  It  it  suggested  that  the  breakdown  is  initiated  by 
Microscopic  i nhomogene i t i as  which  result  from  the  contact  of  the 
surface  with  the  surreundmg  medium.  7  Refs. 

Primary  Keywords'  Air  Discharges.  Dielectrics,  Laser- i ni t i ated 
Breakdown 

COPYRIGHT:  197B  AMERICAN  INSTITUTE  OP  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

Modeling  ofMhe  breakdown  of  a  dense  molecular  gas  by  laser  radiation 
CLOSE  TO  A  METALLIC  SURFACE 

V.I.  Kezhuki n»  A. A.  Uglov  end  BN.  Chet verusf.k i n 

M.V.  Keldysh  Institute  Of  Applied  Mathematics,  Academy  of  Sciences  of 

Soviet  Physics  Doklady,  Vol .  2A .  No.  6.  PP  443-446  (06/1979). 

Trans.  From:  Doklady  Akedemi i  Nouk  S55R  246.  1338-1342  (June  1979) 

Tha  authors  use  methods  of  numerical  simulation  to  investigate  tha 
Phenomenon  of  optical  breakdown  of  molecular  nitrogen  by  laser 
Radiation  with  wavelength  1.06  microns  under  condition*  when  th#  high 
Pressure  essentially  suppresses  the  processes  of  vaporization  of  tha 
target  substance,  and  when  the  thermal  emission  of  electrons  from  the 
Surface  of  a  molybdenum  disk  everts  a  direct  effect  on  the  breakdown 
hochanism,  which,  as  is  known,  is  an  avalanche- i on i zat i on  process  in 
the  region  of  P  1  atm  5  Rifs. 

Primary  Keywords:  Molecular  Gas  Breakdown;  Neodynium  Laser;  Metallic 
Surface:  Numerical  Colculetion 

COPYRIGHT:  1980  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Self.  Gas,  Electrical) 

COMPUTATION  OF  IONISATION  GROWTH  AT  HIGH  CURRENT  DENSITIES 

A . J .  Davies.  C.J.  Evan*  and  P.M  Wood  son 

University  College  of  Swansea.  Singleton  Park,  Swansea.  Wales 

Proc-  IEE .  Vol.  122.  No.  7  pp  765-768  (12/1974). 

The  paper  gives  e  numerical  method  for  intvgratmg  the 
differential  equations  describing  the  ionization  of  gases  in  the 
discharge  gap  between  electrodes  The  method  improves  upon  previous 
work  in  that  it  allows  the  discharge  to  be  traced  through  the  later 
stages  up  to  currents  of  20-100A.  The  computed  data  is  found  to  agraa 
closely  with  previous  experimental  values  of  light  output  and  total 
current-  8  Refs. 

Primary  Keywords:  1-dimens i onal  Ionization;  Plane  Electrodes:  Parallel 
Electrodes:  Small  Gap;  Theory;  Experiment 

COPYRIGHT:  1975  INSTITUTE  OF  ELECTRICAL  ENGINEERS 
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(SwrrcKEs.  closing) 

(Gas  Gaps.  Electrical) 

HIGH  POWER  SPARK  GAP  SWITCH  DEVELOPMENT 

M.  Clerk 

Maxwell  Labs  Inc.  San  Diego,  CA  92123 

AFAPl  Report  Mo.  AFAPl - TR- 75~4 l  (05/1975). 

Availability:  AD-A015  072 

NTIS 

A  pressurized  spark  gap  switch  is  described  which  is  capable  of 
high  repetition  rates  in  the  mul t i -megawet t  average  power  range.  This 
switch  used  airflow  to  remove  the  hot  gas  generated  by  the  conduction 
current.  A  two  electrode  pair  version  of  this  switch  has  been 
operated  at  repetition  rates  up  to  50C  ppj  and  simulated  average 
power  levels  up  to  5.6  megawotts  *n  bursts  of  several  seconds  with  an 
air  flow  on  the  order  of  150  CFfl  par  aiectrode  pair.  The  switch  was 
tasted  using  e  simulation  technique  which  duplicates  the  high  power 
electrical  wavefor-i*  experienced  by  the  switch  but  requires  less 
operating  power  than  is  transferred  to  the  load  under  actual 
operating  condition*.  Using  this  testing  scheme,  a  broad  base  of 
statistical  experimental  data  was  gene-eted  on  spark  gap  switch 
operation  at  high  average  power  levels.  The  data  from  these  tests 
indicates  that  the  switch  performance  ‘S  strongly  influenced  by  the 
gos  flow  velocity  in  the  gao  region.  This  velocity  is  determined  by 
the  electrode  shape,  the  gas  flow  geometry,  the  gas  flow  rate,  the 
gas  pressure,  and  the  gap  length.  Other  important  variables  involved 
were  found  to  be  the  switch  voltoge.  the  electrical  charge 
transferred  per  shot,  the  recharging  voltage  rise  time,  the  pulse 
repetition  frequency,  and  the  grace  period  or  zero  voltage  time.  47 
Refs. 

Primary  Keywords:  High  Power  5nerk  Gap  Switches:  High  Repetition  Rate 
Switches.  Switches  For  High  Power  Pulse  Modulators; 
Spark  Gap  Switches 
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(BREAKDOWN  STUDIES) 

(Ges,  Optical) 

MEASUREMENT  OF  THE  WAVELENGTH  DEPENDENCE  OF  THE  THRESHOLD  OF 
LASER- INDUCED  GAS  BREAKDOWN 
K.C.  Byron  and  G.J.  Part 
University  of  Hull,  Hull.  UK 

J.  Phys.  D:  Appl .  Phys..  Vol  12  pr  40l‘4L6  (07/1978' 

Experiments  ere  described  which  study  the  wavelength  scaling  of 
cascade  breakdown.  A  tunable  dye  laser,  w.th  a  peak  output  power  of 
60  MU  in  a  18  ns  puisa,  'S  usvd  over  e  wavelength  range  of  720-840  mm 
to  measure  the  threshold  breakdown  intensity  in  the  r#r#  gases 
helium,  ergon,  end  krypton,  and  in  the  molecular  gases  hydrogen  end 
sulphur  hexafluoride  all  at  / 60  Tpr.  The  data  obtained  for  the  rare 
gases  agreed  well  w>th  th#  cascade  breakdown  theory  while  the 
molecular  gases  varied  greatly  from  the  theory  possibly  due  to  the 
effects  of  molecular  vibration#?  levels.  1?  Refs 
Primary  Keywcrds  Gas  Discharges,  laser- i nduced  Breakdown;  Wavelength 
Dependence.  Focal- spot  Depnndenc i as :  Breakdown 
Thresh? 1 d 

COPYRIGHT:  1979  THE  INSTITUTE  OF  “HYSICS 
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(PARTICLE  BEAMS.  ION) 
l Genaret • on ) 

MICROSECOND  OPERATION  OF  *  (,FNE«Ml  p'.Rry.t  FulSED  PPFTCN  CUN 
S.  HumDhrios  and  G.W  Kuswa 
Send>e  Labs.  Albuquerque.  nM  P'115 

Applied  Physics  Letters.  Vol.  35.  Ho  1  PP  13-16  (C7/1979). 

A  magnet < cal ly  insulated  eilseJ  proton  gun  is  described  that 
provides  an  extracted  parallel  beam  of  annular  cross  section  for 
microsecond  pulse  lengths.  In  initial  tests,  time- averaged  currents 
of  5  kA  end  current  densities  of  50  A/so  cm  were  achieved  with  s 
200  kV  voltage.  The  behavior  of  the  gun  appears  to  be  determined  by 
i nstebi 1 i t • es  of  th#  cathode  electron  cloud  growing  over  t  me  scales 
of  the  order  of  0.5  microseconds  to  give  ion  current -dens • ty 
enhancements  greater  than  a  factor  of  50  above  the  Ch i  1  d- 1  aograui  r 
lim-t  5  Ref*. 

Primary  Keywords:  Magnetic  Ins-j  i  a  t  •  on ;  Arr>ul#r  Cross  Section; 

Microsecond  Pulse  Lergrh;  Cathode  Ins*sh'l'tv 
1979  AMERICAN  TE  OF  FM'lCr-  REPRINTED  WI’N 

PERMISSION 
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(ENERGY  CONVERSION.  ELECTRICAL;  PULSE  GENERATORS) 

(Fewer  Supplies.  Reviews) 

ANALYSIS  OF  PHASED  ARRAY  RADAR  POWER  SUPPLY  SYSTEMS  OPERATING  UNDER 
VARIABLE  PULSE  LOADING  conditions 

C.J.  Eichenauor 

General  Electric  Co.  Syracuse.  NY  13201 

IEEE  1973  Eleventh  Modulator  Symposium  pp  138-149  (09/1973), 

Detailed  quantitative  analyses  of  phased  array  power  systems  ere 
often  required  as  a  result  of  the  radar  system**  variable  pulse 
tenplet  operating  conditions  A  matrix  format,  with  system  capability 
factors  forming  columns  and  system  operating  mode*  forming  row*,  i* 
presented  os  a  useful  type  of  display  for  the  quantitative  results  of 
a  power  sucply  system  analysis,  four  alternate  forms  of  system 
analysis  are  then  examined,  use  of  steady  state  techniques,  use  of 
analog  computer  technique*,  development  end  use  of  special  purpose 
digital  computer  programs,  end  use  of  one  of  the  general  purpose  user 
oriented  circuit  analysis  program*.  Examples  of  a  power  supply  system 
analog  computer  analyst*  and  a  C7FCUS  2  digital  analysis  are 
presented.  Advantages  and  disadvantages  of  each  method  of  analysis 
are  discussed.  0  Refs 

Primary  Keywords:  Power  Supply;  Analysis  Techniques;  Analog  Computer; 

Digital  Computer 

COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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(SWITCHES,  CLOSING) 

'nonlinear  SURFACE  PHOTOELECTRIC  EFFECT  IH  METALS  SUBJECTED  TO  INTEN5E 
LIGHT 

I. I.  Kantorovich 

V.I.  Lenin  Belorussian  State  University.  Minsk 

Soviet  Physics-Technical  Physics.  Vol.  22.  No.  3  pp  397-399  (03/1977). 

Trans.  From:  Zh .  Tekh.  Fi*.  47.  660-664  (March  1977) 

Recently  there  has  bean  renewed  interest  in  the  surface 
photoelectric  effect  of  metal*.  When  a  metal  is  irradiated  by  a  laser 
the  photoelectric  effect  Js  nonlinear.  In  the  present  note  we  derive 
e  genera}  equation  for  the  electron  emission  current.  5  Refs. 

Primary  Keywords:  Surface  Photoelectric  Effect;  Laser  Light;  K-photon 

Secondary  Keywords:  Fermi  Energy 
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(INSULATION.  MATERIAL;  INSULATION.  VACUUM;  SWITCHES,  CLOSING;  SWITCHES, 
OPENING:  REVIEWS  AND  CONFERENCES) 

(Reviews.  Revews;  Reviews;  Reviews;  Reviews) 

REVIEW  OF  DIELECTRICS  AND  SWITCHING 

A.  S.  Denholm 

Energy  Sciences  Inc.,  Bedford.  MA  01730 

AFWl  P  ©pc* r  t  No.  AfUL -TR-  72-88  (02/1  973). 

Avei lab: ] i ty  AD  9077J9 
NTIS 

System*  to  generate  high  power  levels  frequently  operats  et  high 
voltage,  ond  the'-  design  reouires  special  knowledge  of  dielectric 
end  swtchmg  technology.  The  treatment  of  these  technologies  in  thi » 
report  start"  w  th  a  discussion  of  electric  field  analysis  then 
cover*  insulation  and  switching  in  the  four  dielectric  media;  namely 
ges  .  •«!,  ,  solid  and  vacuum.  An  extensive  search  of  the  literature 

ducal  n  list-ng  of  relevant  books,  reports  and  papers  and  the 
cst.ibi  i  shr.ant  of  a  punched  card  classi  f  i  cat  i  on  and  retrieval  system 
*L,pr  i  a !  1  y  designed  for  the  subject  area.  6  Refs. 

pr;,  ,  Keywords  Electric  Field  Profile:  Dielectric  Properties; 

Breakdown.  Tracking;  Solid  State  Switches;  Circuit 
Breaker*,  Spark  Gaps 
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( BPE A* DOWN  STUDIES) 

S?*;«liloStTiiri’*ND  stability  of  high-density  hahosecond  arc  CHAHHELS 

H.  Fischer  and  U  Ruooel 
AFCPl ,  Bedford.  MA  01730 

Applied  Optics.  Vol.  3  op.  769-772  (08/1963).  .  . 

fvper-ments  are  presented  which  study  the  efterglow  tell  of  e  10 
•IS  »rr  Channel  >  n  air  #t  760  Terr.  The  photodetector  was  protected 
from  saturation  by  a  gated  Kerr  cell  which  reduced  some  intensities 
by  a  factor  of  four.  Multishots  are  used  to  get  integrated  ere  images 
u,th  ralnvs  jo  to  500  ns.  3  Refs.  ^ 

Fr ■ mar v  Keywords  Afterflow  Tails.  Arc  Channels;  Spectrel  Intensity; 

Temporally  Resolved 
Sfc-  r.l.iry  Keywords-  Kerr  Coll 
(: ,  ‘  *  ** !  f )  *f  T  :  1464  OPTICAL  SOCIETY  OF  AMERICA 
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(BREAKDOWN  STUDIES) 

(  C*S  .  E 1 *r  t r 1 C rt  1  ) 

THE 0#E  1  I  G  AL  AND  EXPERIMENTAL  INVESTIGATION  Of  PULSfO  DISCHARGES  IN  GASES 

V.  Yu  Baranov .  Yu  V  Pat  r  u*h*tf  i  ch.  Yu  ft  WhovM-M,  A  M.  Starostin 
•  nd  A  P  St  ral 1  lav 

Soviet  J  4<ja»tun  Electronics.  Vol  9,  No.  12  pp  1  SOB  ISIS  (12/1979) 

Trann  From  Kvantovay*  Elaktron  (Meiccwl  6.  2SS2  2361  (Darembe-  1979) 
A  nunp-ical  '  nvest  i  gat  i  on  mao#  of  th*  properties  of  pulsed 

«al  f-sust  a  •  nad  discharge,  ,n  gains,  and  of  tha  ways  in  which  tha»r 
development  was  affar.tad  by  nomnonotomc  dependencies  on  tha  elertron 
dr>ft  velocity  on  tha  ratio  of  the  fiolrt  to  tha  density  and  on  oth(r 
p»rtw«t*rs.  Tha  procedure  used  made  it  pofsihla  to  perform 
ceItuUtr.ru  for  discharges  having  J*rj»  discharge  gap*  and,  at  tha 
samo  time,  to  study  the  detailed  distributions  of  tha  electric  field 
amf  of  tto  ion  and  electron  densities  in  the  discharge  gap  The 
calculations  war*  in  good  agreement  with  the  results  of  an 
experimental  investigation  of  a  large- volume  nonsel f- sustei nad 
di s-har qe  50  Ref s . 

Primary  Keywords:  Pulsed  Discharges;  Theoretical  Investigation. 

Experimental  Investigation.  Sol f -Sust a i nod ; 

Nonself  sustained 
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fPARTXCir  BlAIS.  ELECTRON) 

TRANSFORMER-TYPE  HIGH-CURRENT  ACCELERATOR 
Ye  A  tbrjiwyan  and  V  A  Gaponov 

Ifidi  fu'«  Of  Nuclear  Physics.  Academy  of  Sciences  of  tha  USSR. 

Hpv?v  b>  r  sk  .  USSR 

US'R  A  ado-iy  Of  Sciences  Monograph  (  05/  2970  ) 

Irons  From  Monograph  S i  1  no t oc hoy i  UsNor'Telna  Osnova  Transform 
Atura,  Novosibirsk  (1966) 

A**i lahi l, tv-  JPRS  30119 
NT  IS 

This  article  contains  a  description  of  tha  operating  principle  of 
a  d< re<  t -act i on  accelerator  designed  to  accelerate  electrons  to  an 
energy  of  1-5  megaelactron  volts  with  an  average  beam  power  of  tens 
of  kilowatts  end  an  efficiency  of  about  96  p*rient.  The  accelerator 
is  a  transformer  mfh  a  core  made  up  of  insulated  sections  with  a 
built-in  accelerating  tuba  operating  on  a  50  hart/  network  m  a 
rompr essad  gas  environment.  Constant  electron  energy  is  miur«ri  by 
voltege  stain  I i cat i on  tn  the  tube  by  means  of  current  regulation  ’he 
pulse  length  of  the  electron  current  >s  regulated  from  zero  to  five 
milliseconds,  end  the  repetition  rate  to  50  times  per  s*r0nd  The 
mean  current  can  reach  1/6  of  the  maximum  current  in  the  pulse 
Magnetic  lenses  ere  installed  in  tha  tuba  to  bring  an  electron 
current  up  to  100  millnamps  through  the  accelerating  tube  in  e  beam 
with  a  d  i  imotar  of  several  mllimetars  Heavy  natal  shields  near  the 
tuba  axis  protect  the  gas  gaps  and  other  electrically  stressed 
sections  of  the  accelerator  from  radiation  There  <s  a  structure! 
description  of  a  device  in  which  an  electron  beam  is  obtained  with  an 
energy  of  1  5  megaelactron  volts  end  ar  average  power  of  ?5 
kilowatts  6  Refs 

Primary  Keywords  T ran sf or mer s ,  Accelerating  lube.  Electron  Beam. 

Hot -Cathode  Diode 
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(PARTICLE  BEAM*.,  ELECTRON* 

(Target  1 nt er ac t i ons ) 

TWO  DIMENSIONAL  FLUID  SIMULATION  OF  RELATIVISTIC  ELECTRON  BEAM-HIGH  Z 
TARGET  INTERACTIONS 
D  G  Co'.ombent  and  D  Mosher 
Naval  Rvsearih  lab.  MasEt  •  <.y  l  on .  DC  70373 
NR  l  Mem  :r  rndum  R.-port  No  5  A  96  (OS/  1  97  7  ). 

Availability  A0AQ090 
NTIS 

A  two - di mens i ono 1  r-x  fluid  code  has  been  developed  to  study  the 
interaction  between  a  r*la*ivietic  electron  beam  and  an  anode  Plasma. 
A  set  f  -  const  stent  treatment  of  the  el  er  1 r  omagnet  i  c  fields  has  be*'- 
included.  Rad-el  pinching  of  the  beam  is  observed  when  its  self  field 
res i st i v e 1 y  diffuses  into  the  plasma  ft  Refs 
Primary  Keywords:  Relativistic  E-beam.  T wo  d i men s i one  1  Fluid 
Simulation;  D'Orie  flow.  Pinch  Formation 
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(I'UlSf  GENERATORS) 

(Pulse  Forming  ;  met) 

NANOSECOND  PUISIS  Of  VERY  LOW  JMPEDANC1 

N ,  F i ichtr 

AFCRl .  Bedford,  HA  0175D 

AURL  Report  N0.  AfCRl  65  219  (06/1963). 

Aval  lability  AD  6 1 s  1 0  0 
N1IS 

Nanosecond  pulses  exceeding  7000  A  ere  obtained  by  discharg-ng  a 
plated-rapac i tor  transmission  line  o»  vary  low  impedance  tnrough  an 
a<r  gap  High  repetition  rates  exceeding  70  UHj  are  possible,  also 
triggered  S'ngle  shots  with  a  time  j  tt*r  of  less  than  a  nanosecond. 
A  compact  model  of  the  pulsar  fur  operating  a  laser  diode  is 
des'rihed.  lower  pulses  ro«»rmg  a  wide  current  range  conveniently 
are  produced  by  th®  same  geometry,  using  a  mercury  wetted  contact 
switch  7  R(f  * 

Primary  Keywords  Transmission  line  Pulser;  Reprated,  low  Jitter 
37  37 

('■WITCHES.  CLOSING) 

( M -  seel  1 aneous) 

APPl  RATION  OF  THE  RSR  SWITCH 
R  A.  Hill  and  R.A.  Smith 

We  st  i  nyhou  se  Electric  C#mi.  Baltimore.  MD  ?1?0) 

II  I  •  )  9  7  5  Eleventh  Modulator  Sympn  s  •  urn  pp  9',  106  (09/1973). 

Ih«  Vevor,9  Sw  t,hing  Hart  i  *  ■  or  .  a  four  |.i/«r-twO  terminal  spin* 
statu  switch,  has  boon  Siif.r  ess'u  I  I  y  applied  » u  sevvol  pulse 
mndu  .  »»t  or  lies  i  gn  s  .  I  he  ac.  dilators  ha  .  e  derm  on  s  t  r  at  ad  high  t  *»  I  ■  ah  •  I  >  t  y 
aid  have  achieved  a  Substantial  reduction  i  r.  size  ,*nH  w*.Qhi  c  oni.ii  e 
to  convent  mnal  designs  [borough  *es(  ing  has  beer,  per  forme'* 
including  extensive  operation  under  load  fault  Conditions  Tho  RrR 
mod'i later  da%  gn  techniques  are  non  being  applied  in  a  number  of  new 
programs.  5  Refs. 

Primary  Huy  wo-, is  Revere*  Switching  Rectifier  Switch;  Solid  State 

Switch.  High  Reliability.  I  i  ght  Weight 
f  Of-  YR  1  GN  T  ■  1  9  ’  3  IEIE.  RIPRINUD  WITH  PERMISSION 
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( PHI SE  GENERATORS) 
l Hard- tube ) 

A  CONSTANT  CURRENT  HARO  TUBE  MODULATOR 

R .  A 1 smeyer 

kaytheo  Co..  Uaylend.  MA  01778 

irf.f  1973  Eleventh  Modulator  Symposium  PP .  75-78  (  09/  1  97  3). 

Modern  air  defense  radars  require  reliable  stable  high  powAr 
transmi tter s.  This  napar  describes  the  modulator  for  the  final 
amplifier  stage  for  such  a  transmitter.  It  is  completely  solid  state 
except  for  the  high  power  switch  tube  and  the  crowbar  spark  gap.  The 
modulator  drives  a  crossad  field  amplifier  tube  7  Rets. 

Primary  Keywords  Constant  Current.  Solid  State;  Crossed - f tel d 
Amp 1 i f i er 

COPYRKHT:  19.\*.  IEEE.  RIPR1N1ED  WITH  PERMISSION 
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(SWITCHES.  Cl  OS  INC) 

'  Mi  at  el  1  aneous  ) 

A  MW  SOLID  STATE  SWITCH  FOR  poufR  PUl  SE  MODULATOR  APPLICATIONS.  THE 
REVTRSE  SW1 1CH1NG  RECT  If  I ER 
J  ft  Brewster  and  r  F.  Pittman 
West i nghouse  Elcr*r»c  Corp.  Pittsburgh  PA 

Hi..  1  97  3  Eleventh  Hudula*or  Symposium  pp.  6-  9  (  09/  19  7  3  ). 

The  Revai  •.*  Switching  Rectifier  is  a  new  solid  state  switching 
device  with  par  f  O' manna  optimirad  fc.r  short.  high  rate  of-ris#  puls# 
current  switching  Jt  is  a  two  terminal  device  which  switches  from 
blocking  In  conduction  upon  application  of  a  fast  rising  rul-.e  of 
vo  1 1  a  uu  Devices  with  peak  pulse  current  ratings  of  1700  A  *nd  rii/rft 
ratings  of  7000  A /m  i  {  r  o  x  oi.  onds  are  nv.iilal  lv  with  hint-king  voltage 
ret’ngs  of  1  000  V  at  1»5  C  A  typiral  value  of  turn  pff  t  n«  is  SO 
mter  o-.eioruts  at  73  C.  Many  prai  t  u«l  pulse  m  Mutator  r  inuits  have 
been  built  using  series  and  parallel  r  mb  i  n«  t  .  m»s  of  R‘R’%  to 
rtpmr.  ns  1  rut  *  t  h<»  us*  of  thi  i  device  in  poi  ivr  pulse  modulator  s*rvtc* 
e  R  o  r  • 

Primary  r*yvi(,rds  Reverse  Switching  R*rt»f‘*»r.  First  Rise  lime.  Two 
Sun  r.al  Device  M  uh  -  V  o  1 1  age 
COrYRi.tH:  1  97  3  THE.  «H  R  1 N 1 1  u  W  l  I  M  E1  f  RM1  S3 1  ON 


37  36 

(SWITCHES.  OPfNINr.) 

(Explosive  Fuses) 

WMTRAC.  A  NEW  MODULAR  ON E - D I Mf N 3  I  ON A  l  FXP10DING  WIRE  COPE 
D  G  Colsmbant  (1).  M  lamp*  (1)  and  H  W  E I  oomber  g  (7* 

(1)  Nava)  Research  lab,  iJssEiinjt  -n.  1?’.  i.  U3'*» 

(?)  Science  Applications,  Mi.  lean.  VA  77709 
NR  I  M*nr»i'du"  Report  No  3'76  I0?/1V'A>. 

Aval  1  ah i  I  . ty  AO  AOSlfts  ) 

NT  15 

A  n#w  nr»-dimensi on* 1  cod*.  WHYRAC .  intended  to  provide  a 
eom;ir*h*ns  •  ve  treatment  of  exploding  wires  end  wire  arrays,  is 
described  The  circuit  equations  treat  th*  wir«  plasma  in  an  exact 
way.  rathe'  th*n  using  a  lumped  circuit  mode!  Great  car*  has  b*«r> 
taka"  II)  Th*  Euler  I  ar*  MdD  treatment  of  plasma  motion,  resulting  m  an 
unusual  combination  of  rap'd  running  Capability  *n  handle  density 
ranges  spanning  at  least  four  orders  of  magnitude,  and  very  ait  urate 
energy  r  o  n  s  or  v  o  t  I  o  n  in  the  overall  r  if(ud  Tha  coda  's  written  in  a 
modular  and  flexible  way,  to  permit  couf-nual  upg'*(ltng,  and 

•  yisinfi  to  different  elements,  of  the  atomic  physns  and  '•(fia(ii"< 
transport  packages  At  present,  a  fa-r  y  simple,  r  ap  •  d  -  runn » r.g  mo'lel 
is  used  to  provide  transport  nt  ea  t-  time  stei  A  much  more 
extensive,  state  of  the  ar  I  .  a  t  nr.  • »-  r  s  :•  i  at  i  on  r  oda  I  •  used  to 

ge'ie '  a  *  e  output  r  ad  i  .s  *  i  c  n  m  e  *  *  s  w'nr  •  ei,*i  *  •  «>f .  and  t  >■  Pent  h*r  >  *<  *  *'w 
enei  g  /  *  r  an  si  or  t  f  ncl«>  yi  !•  i*  ’  v .  •  ■  *  gives  no.  ml  a  t  1  e><  t  i  on  t  r»  ‘I  * 

♦  r  ea  i  ma-»t  a  *  nu*»i  i  .  a  I  >li  ■  <  ms  <  r>  WH'r  R  A  r  I  .  V  u  *  s 
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(  "OW’  R  CONDI  HONING) 

<(‘»i|*e  forming  Networks) 

A  P05T  CHARGF  Rt GUI.  A T OR 

A  M .  5ma 1 ) ey 

‘ay'henn  Co  ,  Way  land,  MA  01778 
HE  1  97  5  l  1  event  h  Modulator  Symposium  pp  IftA-lftll  (  09/  197  3  ) 

l)ns  paper  describes  a  novel  re«ul**or  for  a  line  type  modulator 
♦ ->  reduce  pulse  to-pulse  load  voHnge  r  ippli  due  to  uu  i*f  'r>nt  >  n  PTN 
(harg.ng  voltage  Control  of  t  he  HN  voltage  is  accomplished  by 
d-virimg  the  conventional  »'1N  into  two  s*r  i  e»- c  onn*c  It  >1  networks,  and 
diss-patmg  th«  #x<  ess  rha'g©  on  one  of  the  networks  In  many  rasas, 
thu  e  < ' r  a  network  cm  be  a  simple  capacitor  Regulation,  is 
a  i  <  pan  I  i  xh#r!  )>y  use  f  a  t  Itsud  loor  regulator  w‘  irh  senses  th* 
internal**  voltage  of  tt>«  series  comm  t  ion  of  PfN's  and  controls  a 
solid  s  t  a  ♦  o  dissipative  element  to  .  or'ur  g  the  total  voltage  to  th* 

•)  *s  i  i  *d  va)uu  T  t  ■*  d  i  s  s  i  pa  t  i  •  g  el  amei  t  no  eel  only  have  a 
voltojO  rat’ng  V-mi-hm  gi»Mm  than  t».w  pan),  to  peak  ripple 
varia*  or.s  in  (E..trVg  voltngn  c.iM  rig  withcut  *  he  regulator  Th* 

I  OV  I  '  '  r  is  all  *"|id  state  npl  umnl'V  is  all  ground  based  th*r* 
m  ne-es'.i'y  fm  a  fm  It  i.jr.wnt  diverter  across  ♦  lie  dissipative 
e  1  i  rs*. .  t  .  as  a  short  ♦  n  grmii..)  at  any  pcurit  in  t  he  i  Hunt  w<ll  not 


a i > i ■  1 1 1 a t i o p a  involving  st«ggered 
of  pulse  to  pulse  resnnant  rtia'- 
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(CBS;  CBS ) 

CHARACTERISTICS  and  CAPABILITIES  OF  THE  MODULAR  EBS 
R.T.  Knight  end  D  J.  Batts 
Watkins- Johnson  Co.,  Palo  Alto,  CA 

IEEE  1973  Eleventh  Modulator  Symposium  PP-  17-22  (09/1973). 

EBS  dav i cos  have  been  designed,  tostad  end  iro  now  availablo  for 
uso  in  a  wida  rang®  of  powar  modulation  appl i cat i ons .  Curront 
multiplication  duo  to  electron  beam  illumination  of  a  semi  conductor 
diode  results  in  rise  times  and  delay  times  of  a  few  nanoseconds, 
on-off  ratios  of  1E5  or  mor*  and  the  ability  to  provide  multiple  or 

coded  outout  pulses.  EBS  devices  have  beer*  tested  which  can  provide 

up  to  400  V  output  pulses  with  lass  than  a  3  ns  rise  t**e  end  an  EBS 
device  designed  for  high  current  operation  has  been  used  to  produce 

pulses  0-*  250  A  with  a  1  ns  rise  time.  EBS  devices  available  at  the 

present  time  can  be  used  for  CRT  modulation.  for  the  modulation  of 
injection  lasers  and  as  TUT  grid  modulators.  0  Refs. 

Primary  Keywords:  EBS  Devices.  UJ-3650  Device:  Co-rent  Amplification; 

Low  Voltage 

Secondary  Keywords:  CRT  Modulator;  TUT  Grid  Modulator 
COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Power  Supplies) 

CHARGING  AND  STABILISING  SYSTEM  FOR  A  PULSED  CROSSED- FI  El D  AMPLIFIER 
USING  AN  SCR'SUITCHED  ULTRASONIC  INVERTER 
T.P.  Crowfoot  (l)  and  G-W.  Uhalley  (2) 

(1)  Admiralty  Surface  Weapons  Establishment,  Portsmouth.  Hampshire.  UK 

(2)  GEC  Marconi  Research  Lags,  Essex,  UK 

IEEE  1973  Eleventh  Modulator  Symposium  pd.  176-183  (09/1973). 

The  system  described  is  used  to  provide  a  very  stable  10  kV  d.c. 
Power  supply  for  an  RF  switched  CFA.  The  stability  is  provided  by  a 
novel  Quantum  stabilisation  method  using  a  controllable  high 
frequency  inverter  to  charge  an  ENT  reservoir  capacitor  to  an 
accurately  determined  level.  The  us#  of  a  high  inverter  frequency 
greatly  roduces  the  bulk  of  the  power  supply  by  eliminating  all  mains 
frequency  transformers  and  filters.  Similar  techniques  have  also  been 
successfully  used  for  high  stability  pulse  forming  network  charging 
systems.  3  Refs. 

Primary  Keywords:  Ultrasonic  Invertor;  Very  High  Stability; 

Crossed- f i aid  Anol i^ier;  Thyristor 
COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS) 

( Hard-tube) 

DESIGN  AND  PERFORMANCE  OF  THE  LAMPF  1-1/4  nw  KLYSTRON  MODULATOR 
P.J.  Tel  1 #r i co .  R-L.  Cady  and  J.D.  Doss 
Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 
IEEE  1973  Eleventh  Modulator  Symposium  pp.  54-60  (09/1973). 

A  design  for  a  very  reliable  si ngle-tr .ode  modulator  for  a  1-1/4 
MW  modulet ing-anode  klystron  is  presented  The  operating  voltage  is 
86  kV  and  the  variable  pulse  length  ranges  from  200  microseconds  to 
1.2  msec.  The  basic  modulator  circuit,  which  uses  a  novel  Zener  diode 
bias  circuit,  and  several  of  the  individual  components  are  described 
in  detail.  Over  140.000  high-voltage  hours  have  been  accumulated  on 
these  modulators.  The  principal  failure  mechanism  is  grid  om-ss'en 
from  the  triodo.  The  failures  can  be  anticipated  and  repaired  during 
a  normal  maintenance  Period.  The  triode  is  then  reprocessed  end 
reused.  Tube  life  data  and  a  summary  of  the  failures  modes  are 
presented.  0  Refs. 

Primary  Keywords:  LAMPF  Modulator;  High  Powar;  Zoror  Diode  Bias 
Circuit;  Failure  Mechanisms;  Life  Test 
Secondary  Keywords:  Klystron  Modulator 
COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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(POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

DESIGN  CHARTS  FOR  DROOP- COMF LNSAT ICN  NETWORKS 

T . A .  Weil 

Raytheon  Co.,  Wayland.  MA  01778 

IEEE  1973  Eleventh  Modulator  Symposium  to  156-161  (59/1973). 

The  principles  of  pulse  dro&P  i*«i  *  ■  on  with  d.issi  <«  R1C 

networks  are  well  known,  but  tne  pi  art-re*  npplit.it  nr*  o*  these 
principles  has  bean  hindered  bv  the  complexity  of  analyzing  t* g.  the 
simplest  cases  quant  i  tat  i  vel  y  Th«s  tape’-  presents  the  results  of  a 
computer  analysis  of  dr  ooo- coupon sat  •  on  methnds.  The  tradeoffs  a-e 
described,  and  the  results  »ru  presented  i ^  charts  that  show  directly 
the  loss  in  efficiency  versus  the  amount  of  d'aop  be*o*-o  and  after 
compensat i on .  The  charts  also  proviso  *hv  data  necessary  to  determine 
the  component  values  to  P'ovVi  the  selected  dr  oop  -  c  ompen  sat  i  on 
performance.  1  Refs. 

Primary  Keywords:  Droop-componsat i on  Network.  Analysis:  Design 
Const  derat  t  ons 

COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  OPENING) 

(Fuses) 

EVALUATION  OF  MVDC  FUSES  AS  TU ’  r5'TrcTTVF  DEVICES 

J.V.  Stover 

Hughes  Aircraft  Co.  Fullerton,  C * 

IEEE  1  973  Eleventh  Modujator  pu  .9  -;  S3  (64 '1973; 

This  paper  concerns  it  sol'  w*th  th*  x.i.uni .or  uf  series- parallel 
assemblies  of  Bendix  5  kV ,  1*  'uses  *  -  r-htr-n  5C  kV.  4A  rms 

operation;  the  evaluation  of  iir-j.y  53  xV,  «.«.  rms  fuses;  and  the 
evaluation  of  Hughes  50  kV,  rms  fuses  The  purpose  of 

this  evaluation  was  to  deterri  ng  i*e  adequacy  *.  4  thi*  protcetim 
provided  to  a  high  cower,  gr • d  tu ; so  <nodu  l  a  *  *ri  traveling  wave  *ub#  in 
an  Unattended,  multiple  t  r  a- -n  •  *  t  #.  system  '.jc.h  a  svsten  may  have 
several  TWTs  operating  from  a  s  'gl#  pcwv'  supply,  and  t  becomes 
highly  undesirable  to  shut  d'-’w  '-r  crowL*r  tf-®  entire  supply  s^o.-’d 

only  one  tube  experience  a  *  ■■■It  .  T  c  t  *  *. 

Primary  Keywords:  Davel  OPmer*  i  .  A-alysts.  Evaluation 

Secondary  Keywords  Travelling  w„  .-  *  ’uhe 
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EVALUATION  OF  STATE-OF-THE-ART  HYDROGEN  THYRATROHS  AT  EXTENDED  RATINGS 

B.R.  Gray 

RADC.  Griffis*  AFB.  NY  13440 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  227-231  (09/1973). 

Paper  describes  the  background  behind  a  comprehensive  test  on  a 
Qroup  of  selocted  off-the-shelf  thyratrons.  Specific  objective*  of 
the  test  war#  (1)  determine  the  maximum  operating  anode  voltage  as  a 
function  of  average  current.  (?)  determine  the  maximum  average 
current  as  a  function  of  anode  v.-ltage,  (3)  determine  short  time  on 
stability  and  (4)  determine  the  above  parameters  with  the  tube 
operating  in  a  vibration  test  stand.  While  the  data  is  in  the  form  of 
a  preliminary  report  certain  trends  are  evident  These  are  (1)  the 
peak  voltage  which  can  be  achieved  is  considerably  above  the  rated 
value  if  average  current  is  kept  lower  then  rated  value.  (2^  at  rated 
voltage  the  average  current  is  equal  to  or  close  to  the  rated  value, 
and  (3)  average  current  can  be  raised  above  the  rated  value  if  anode 
voltage  is  lowered.  1  Refs. 

COPYRIGHT:  1973  IEEE,  REFRINTED  WITH  PERMISSION 
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(SWITCHES.  CLOSING) 

(Gas  Cops.  Optical) 

A  CO/SUB  2/-LA5ER-TRIGGERED  SPARK  GAP 

A  .  V .  Nurmikko 

University  o*  California.  Berkeley  CA 

IEEE  Journal  Of  Quantum  Electronics.  Vol.  QE-7,  No.  9,  pp  470-471 

(  09/  1  9  7  1  )  . 

A  coaxial  spark  gap  triggered  by  a  hi gh-pressur#  CQ/»ub  2/  laser 
has  been  constructed.  High-voltage  pulses  with  suOnanosecond  rise 
time  ard  very  ion  jitter  have  been  obtained.  The  observed  low  laser 
energy  threshold  required  to  initiate  switching  suggests  an 
application  of  the  spark  gap  in  controlling  end  manipulating  higher 
intensity  mf-ared  radiation  by  electrooptic  shutters.  3  Refs. 
Primary  Keywords  CO/sub  2/  Laser,  Coaxial  Soark  Gap;  Tungsten 

Electrode;  Nitrogen  Gas;  High  Pressure;  low  Jitter; 
Subnanosecond  R * se  Time 

COPYRIGHT:  1971  IEEE.  REPRINTED  WITH  PERMISSION 


374S 

(PULSE  GENERATORS) 
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HIGH  POWER  SOLID  STATE  MODULATOR  FOR  COHERENT  AGILE  MICROWAVE  AMPLIFIER 

G.  Search 

Selenia  SPA.  Rome.  Italy 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  84-88  (09/1973). 

The  present  paper  describes  a  high  power  broadband  microwave 
amplifier  realised  for  a  pulse  compress' on,  M.T.I.  or  frequency  agile 
radar  system.  After  a  short  description  of  the  amplifier  global 
network,  the  most  important  solutions  are  pointed  out.  i.e..  H.V. 
microsecond  protections,  grid  modulator  circuit.  H.V. -ground  leval 
interface-  amplifier  processor.  The  overall  performances  obtained  are 
also  given.  10  Refs. 

P p 1  car v  Knywords.  Solid  State  Switches:  Crowbar;  Protection  Circuit 

Secondary  Keywords:  TWT  Modulator 
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HIGH  VOLTAGE  FUSES  FDR  PHASED  ARRAY  RADAR  TRANSMITTERS 

S.  Schnoidor,  a.  Buffa  and  J.  Carter 

EC?M.  Fort  Monmouth.  NJ  07703 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  189-196  (09/1973). 

In  large  phased  array  radar  systems  utilizing  microwave  amplifier 
arrays  connected  to  a  common  power  supply,  it  is  r>QC93%ary  to  provide 
isolation  between  a  faulted  amplifier  and  the  other  amplifiers  in  the 
array.  A  s*nts  mterruoter  *n  th#  form  of  a  high  voltage  fuse  has 
been  evaluated  for  this  .ion.  ■  cation.  The  high  voltage  fuse  is 
attractive  duo  *o  its  1  ok  .eltage  drop,  low  cost.  size  and  weight.  A 
00  WV  fuse  u  th  a  curre-.t  rating  of  4  A  RMS  and  e  current 
interruption  time  of  less  t^an  20  microseconds  has  been  developed. 
This  type  of  fuse  nas  been  found  satisfactory  for  tne  majority  of 
nhascid  array  transmitter  app.  i  cat  i  ons .  0  Refs. 

F  r  *  mo  - y  Keyword*  Hiyh  Voltage  Fuse;  Series  Interrupter;  Series 
Opera* ' on 
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«PUL'.r  GENERATORS) 

'■  Xev  •  <pw  s  ) 

HIGH  VOLTAGE  PULSE  GENERATORS  COR  KICKER  MAGNET  EXCITATION 
DC  Fiender,  D.  Grier,  K.D.  Metzmechor  and  P.  Pearce 
CfcRN.  Geneva,  Switzerland 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  129  137  (09/1973). 

7 ha  fast  ejection  facilities  at  the  CERN  28  GeV  proton  synchrotron 
are  being  continually  expanded  to  meet  the  increasing  demand  for  fast 
ejected  beams.  The  paper  describes  three  new  pulse  generator  systems 
for  the  excitation  of  the  kicker  magnets  of  these  facilities.  Firstly 
a  pulsa  ge-prato-  for  the  fast  ejection  from  the  CPS  of  any  desired 
nuthe^  of  the  twenty  circulating  proton  bunches  is  treated.  This 
equ:P"unt  l«i  perform  up  to  six  ejections  por  machine  cycle  with  a 
m  •  •  •  -.Kim  i  .ie  vol  of  25  milli  seconds.  Extensive  life  testing  of  the 
principal  elements  such  as  thyratron  switches,  cable  pulse  forming 
■  e  f  w r  r  ■  *v  a  -d  pulsed  resonant  power  supplies  is  reported  on.  7  Refs. 

•  ri"<>  -  y  \*»y«ci»r:s  Full  Aperture  Kicker;  Pulse  Forming  Network; 

Thyratton;  Staircase  Pulse  Generator 
Cnr  v  ;  Gm  '  .97  3  Tint.  REPRINTED  WITH  PERMISSION 
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( SvST • m  s ) 

IMPROVED  MUITIGAP  ELECTRONIC  CROWBAR 

W.u.  Schrad  -r 

Raytt  i-on  Co..  Wavland,  MA  01778 

1 ? { *  1573  Eleve-th  Modulator  Symposium  pp.  204-206  (09/1973). 

tne  open-air  mi  It i gap  crowbar  has  the  following  character i st i CS: 
(a)  -rr  i  fi-ing  after  application  of  tb#  trigger  pulse.  <b)  low 
voltage  dr  nr  at  or  firing.  (c>  low  vntrQv  triggering  capability,  (d) 
large  rant;®  of  onc-ating  voltage  Under  transient  conditions 
i » rn  1 1  't  o !  •..  following  a  load  arc.  however,  there  i*  a  danger  zone  of 
one  at,*'g  -'C.'.tngc%  in  which  the  crowha*  tially  self-fires,  thus 

lo.-.  *i'  q  '.^e  ‘r  -  ©r  vo.tage  so  that  ru  a  triggering  docs  not 

nr.:  r  '»  rai  •  ('«•.:>  a  Simple  »k  i  cat  1  on  to  the  multigap 

<  r*.  w.  .  •-  »  :ri  t-riinM  conditions  (1)  makes  it  reliably 
so  ‘  '  <■■■■  *»  VI .  i  »1  .ge-,  rbove  20  percent  of  its  voltage  rating, 

,-•*  t‘-e  sr»*e  t  of  self-fir*ng  at  voltages  near  the  rated 
*  e  •  .  v-  ••  it  *Ht>  dv-.ice  can  bo  trig-j^rorf  when  the 

njir.,:  •  -j  v  -  i  *  g.*  *s  ton  .  -  *'  irevide  self-firing  6  Refs. 

Bri"ir-v  Kev.<n»  r»n  Mult  war  Cro.*!’,-».  .  Cpcn-tiir  Gap;  Wide  Voltage  Range: 

Shun*.  Capa’,  i  ‘nr 
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( Vacuum  Tubas ;  V»cuun  Tubas) 

LONG  PUuSE  SUITCH  AND  PCUER  AMPLIFIER  TUBES  FOR  PHASED  ARRAY  RADAR 
»  R.E  By  am  and  J  T.  Hark 

jj  RCA  Corp,  Lancistar,  PA  19104 

|J  IEEE  1973  Eleventh  Modulator  Symposium  pp  29-34  (09/1973). 

Thraa  now  tetrode  tubas  era  now  »n  davalopmant  in  50  kU.  100  kW. 
and  SCO  kW  size*  for  use  as  long  oulse  radar  switch  tubas,  and  with 
10  kU.  20  kU.  and  40  kW  levels  in  long  pulse  UHF  ar.d  l-Band  rf  power 
amplifiers.  All  three  tubes  use  newly  developed  tungsten  matrix 
cathodes  and  are  currently  being  tested  for  pulse  lengths  from  1  to  * 
milliseconds  and  with  capability  for  greater  pulse  lengths.  These  new 
cathodes  are  specially  developed  for  high  current  long  pulses.  e»-c 
resistance,  end  long  life  Aspects  of  the  tube  design  end  operation 
in  typical  servica  life  test  are  discussed  7  Refs. 

Primary  Keywords:  Tetrode  Tube;  Long  Pulse.  Tungsten-Matr i x  Cathode; 

Pulsed  Emission 

)  Secondary  Keywords:  Phased  Array  Radar 
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(PULSE  GENERATORS;  SUITCHES.  CLOSING) 

(Line  Type;  Thyristors) 

SOLID-STATE  MODULATOR  TECHNIQUES  TO  PROMOTE  FAST  PULSE  FALL  TIMES 

V.N.  Martin 

Raytheon  Co,  Waltham,  MA 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  89-94  (09/1973). 

Ttis  paper  describes  solid-state  teil-biter  switching  circuitry 
for  grid  drive  teil-biter*  in  hard-tube  modulators  end  tail-biters 
employee  in  high  pulse  repetition  rate  line-type  modulators  used  in 
short  range  search  end  mapping  radars.  Teil-biter  circuits  ere  most 
advantageous  in  producing  fast  fall  times  in  the  video  pulses  used  to 
d'-t**  high  power  rf  amplifiers.  7ms  paper  describes  t*e  use  of  SCRs 
m  teil-b'ter  circuits  that  overcome  dv/dt  limitations  which  formerly 
precluded  tho'r  use  in  such  applications  Results  of  laboratory 
e*Per .montat ■ on  and  actual  circuit  i mol  amen t at i on  in  production 
systems  are  described  3  Refs. 

Primary  Keywords:  Tail-biter  Circuit;  Thyristors;  Transistors;  Fast 
Fall  Tim# 

Secondary  Keywords-  Hard-tube  Pulsyr;  line  ',pi  Modulator 
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MULTIGAP  CROWBAR  TRIGGERING  STUDY 

t  .  A .  We 1 1 

Raytheon  Co.»  Wayland.  MA  01778 

IEEE  1973  Eleventh  Modula*or  Symposium  pp.  207-216  (09/1973). 

This  paper  reports  the  results  of  a  study  on  triggering  problems 
in  the  use  of  irultignp  crowbar*.  The  validity  of  various  crowbar  test 
methods  was  studied-  and  recommendat i cna  will  he  presented.  The  study 
also  determined  which  stray  inductances  and  caoac'trnce*  in  the 
crowbar  and  its  tr»gge-ing  c  rcurt  have  a  significant  effect  on 
triggering  "Orf or mart a  Bottom  triggering  was  stud  ed  as  an 
alternative  triggering  method  that  provides  firing  under  all 
cond’t  cts  and  'jflui'P*  no  HVDC  binding  capacitor.  A  multigap 
crowbar  using  the  results  of  this  study  will  be  described  The 
crowbar  includes  improvements  in  croppage  paths  and  in  the  electrode 
capacitor  design.  The  crowbar  is  corona-free  at  180  kV  and  is 
reliably  self-firing  above  50  kV.  8  Refs. 

Primary  K#ywc'ds  Multigap  Crowbar;  Triggering  Problems;  Peaking  Gap; 

Bottom  Triggering 

COPYRIGHT:  1973  IEEE.  REPRINTED  WITH  PERMISSION 


3754 

(PULSE  GENERATORS) 

(Line  Type) 

PULSE  GROUP  OPERATION  OF  HIGH  POWER  LINE  TYPE  MODULATORS 

R.M.  Rowe 

Stanford  University,  Stanford,  CA  94305 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  162-171  (09/1973). 

The  development  of  a  high  power  double  pulse  line  type  modulator 
is  described.  The  design  goal  output  of  this  modulator  was  two  185 
kilovolt  2.5  microsecond  pulses  with  an  interpulse  separation  of  23 
microseconds.  In  order  to  produce  two  closely  spaced  pulses  the 
network  of  a  SLAC  standard  65  megawatt  single  pulse  modulator  was 
split  •) ectr i cal ly,  but  not  physically.  An  additional  hold  off  diode, 
thyratron  and  end  of  line  clipper  were  installed  thus  enabling  the 
two  networks  to  function  independently  while  shoring  a  common 
charging  inductor  and  power  supply.  The  interaction  problems,  i.e  . 
sympathetic  firing,  etc..  encountered  and  the  methods  used  to  solve 
them  are  discussed.  0  Refs. 

Primary  Keywords:  Line  Type  Modulator;  Double  Pulsed  Operation; 

End-of-line  Clipper;  Pulse  Trensf ormer ;  Thyratron 
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(PULSE  GENERATORS) 

( Hard- tube ) 

QUENCH  MODULATOR  FOR  COL  D- CATHODE  CRCSSED-FI El D  AMPLIFIER 

W.  I  .  Smith 

RCA  Corp.  Moorestown,  NJ  08057 

IEEE  1973  Eleventh  Modulator  Symposium  pp .  153  1S5  (09/1973). 

A  radar  transmitter  designed  by  the  Missile  and  Surface  Radar 
Division  of  RCA  has  achieved  versatile  performance  through  use  of  a 
type  SFD-257  crossed-f  eld  amplifier.  This  CFA  features  a  cold 
cathode  whose  omission  is  initiated  by  RF  drive  and  teniu"«t«d  by  a 
hard-tube  modulator-dr i ven  el  ret  rone  The  t#' for "dnr#  and  desig: 
featuras  of  the  transmitter  are  described,  with  emphasis  on  the 
specialized  Pulse  shaping  end  hare-tube  modulator  required  bv  • - « 
auench  electrode.  0  Rets 

Primary  Keywords:  Hard-tore  9uise  Generator;  Quench  Modulator. 

Crossed-F i eld  Amplifier.  Variable  Power;  Variable 
R  op  -  r t  e 
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(SUITCHES.  CLOSING) 

( Systems) 

RAPID  RECYCLE  CROUBAR  CIRCUITS 
G.R.  Lyuta  and  T.A.  Ueil 
Raytheon  Ce. ,  Ueylend.  MA  01778 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  217-224  (09/197J). 

Crowbar  circuits  are  used  across  hgh  voltage  energy  storage 
capacitors  amoloyad  in  the  output  stages  of  high  rower  r*Har 
trensmi t tor s .  Convant > on* j  h • g»  voltage  powe-  supply  and  crowbar 
systems  require  OFF-u*  -ecyule  t  -«*  »n  the  r.rder  of  seconds 
Circuits  war#  -idled  which  will  allow  the  radar  transmitter  to  be 
brought  back  j  ope'at’o'  within  «  few  ru" Jr»d  m i c r o *iec onda  after  a 

tube  fault  eond'tion  Two  bas>e  circuits  were  tested  In  the  firs* 
kind  of  circuit,  the  capacitor  bant*  anircv  *s  dissipated,  as  in 
conventional  crowbar  circuits,  a " d  the  bank  is  than  quickly  recharged 
from  another  capacitor.  Jr.  tne  Sfc  Ond  V  I  nr*  O*  circuit,  the  energy  i  r, 
the  capacitor  bank  ia  f*»rar*r » j  y  stored  *n  reversed  polar,  ty  or.  *  '« 
same  capacitor,  and  then  '«turr'«r 1  to  norms'  uclx'ity  to  restore 
operation.  The  tests  showed  that  bnth  kinds  of  circuits  worked-  w-.th 
a  prefa-aneo  for  the  se\« -id  Wind  described  a-ove  Further  work  is 
needed  on  switching  *.l»*ices  for  this  application,  and  't  rem.ims  to 
be  determined  how  fast  voltage  may  actually  bo  reapplied  to  an  RF 
tube  after  an  arc  without  causing  it  to  arc  age’n.  7  Kefs 
Primary  Keywords  Crowha-  C-rcmt.  Rapid  recycling;  Tr>ggereci  Vac>/*»m 
Gap.  Trig;e-eJ  Gas  God,  Short  Reccvrry  Time 
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(SWITCHES,  CLOSING;  SWITCHES,  OPENING) 

(Gas  Ge;-s.  Crossed-f  i  eld;  Gas  Gaps.  Crossed-f  ield) 

The  CROSSED  iELD  switch  tube  and  its  APPLICATION  to  high  power 
MODULATORS 

M  .  A .  Lutz 

Hughes  Research  Labs.  Malibu.  CA  90265 

1FEE  1973  Eleventh  Modulator  Symposium  pp .  40-46  (09/1973). 

This  paper  describes  the  principles  and  recent  development  of  a 
crossed  field  switch  tube  capable  of  closing  and  opening  on  HVDC 
circuit.  The  tube  operates  as  a  Penning  Discharge  which  can  be 
controlled  by  an  externally  applied  magnetic  field.  Several  of  the 
physical  phenomena  associated  with  this  tube  >>-«  described,  including 
ignition  Jitter,  tho  glow  to  arc  transition,  sputtering,  gas  claan-gp 
and  life.  One  particular  tube  has  reliably  interrupted  2.5  kA  against 
60  kV  with  a  voltage  recovery  rate  cf  15  kV/mi crosecond.  Several 
applications  for  this  tube  ere  described  besides  those  relating  to 
power  utility  service.  These  include  component  protection,  HVDC 
ir. torrup*ion  for  current-fed  line-type  modulators  and  substitution 
for  hard  vacuum  tubes  for  higher  power-  hard  tube  modulators.  12  Refs. 

Primary  Keywords:  Crossed  Field  Switch  Tube;  HVDC  Circuit;  Penning 

Discharge;  Jitter;  Glow-to-Arc  Transition;  Life  Test 

Secondary  Keywords:  Hard  Tube  Modulator 
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(SWITCHES.  CLOSING) 

( T  hy-at  r onj ) 

THE  DEVELOPMENT  OF  DEUTERIUM  THYRATRONS  FOR  OPERATION  AT  HIGH 
DUTY-RATIOS  AND  HIGH  AVERAGE  CURRENTS 
R . J •  Wheldon  (1>  and  N.S.  Nicholls  (2) 

(1>  MO  Valvo  Co.  London,  UK 

(2)  Royol  Radar  Establishment,  Melvern,  Worcester shi re .  UK 
IEEE  1973  Eleventh  Modulator  Symposium  pp.  239-241  (09/1973). 

A  circuit  is  described  in  which  thyratrons  have  been  operated  at 
50X  duty-ratio  with  unusually  high  average  current.  Two  valve  types 
art.  described  which  have  been  developed  to  give  long  lives  in  this 
class  of  service.  Good  i  nver-se-voltage  performance  and  i  nstant  -  start 
capability  at  full  power  were  also  necessary.  4  Refs. 

Primary  Keywords.  Deuterium  Thyratrons;  High  Average  Current;  High 
Speed 
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THE  GENERATION  OF  HIGH  FREQUENCY  SINUSOIDAL  AND  PULSE  WAVEFORMS  USING 
HYDROGEN  THYRATRONS 
l  J.  Kettle  and  B.P.  Newton 

English  Electric  Volvo  Co  Ltd,  Chelmsford.  Essex,  UK 

IEEt  1973  Eleventh  Modulator  Symposium  pp.  150-152  (09/1973). 

The  cirru-t  of  a  high  efficiency,  high  frequency  smeweve 
Q6n*ratci  using  a  hydrogen  thyratron  switch  is  described  end  some  qf 
its  uses  are  mentioned.  Further,  a  combination  of  this  circuit  with  e 
standard  Cul«e  modulator  circuit  enables  a  high  frequency  pulse 
generator  to  be  built  which  allows  a  longer  than  normal  recovery 
p  q  r  ■  r  (1  ■‘or  the  thyratron.  0  Refs. 

•r  h*i-y  Keywords-  Pulse  C#n«r*tor.  Waveform  Generator;  Hydrogen 
Thyratron.  long  Recovery  Period 
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(SWITCHES.  CLOSING) 

(  T  liyr  i  st  or  S  > 

THYRISTORS  FOR  PULSE  MODULATION  AT  HIGH  PEAK  AND  AVERAGE  POWERS 
D  E  C  r  e>' s  Cl).  N  s  hicholls  ( l  )  and  F.  Wood  (2) 

M!  Hirst  Research  Labs.  Wembley,  UK 

•2-  Royal  Radar  Establishment.  Malvern,  Worcestershire,  UK 
1FEE  1973  Eleventh  Modulator  Symposium  pp .  12-16  (09/1973). 

The  design  problems  of  a  large  pulse  modulator  thyristor  for  2  KV 
1  KA  operation  at  30  microsecond  Pulse  length  are  discussed,  end 
exoer i meet  a  1  devices  are  described.  The  performance  obtained  is 
compared  with  that  of  possible  alternative  devices,  both  solid-state 
a- d  gos  ■  .  schar  ge  1  Refs 

I'-i-a-y  to,  words:  Thyristor  Modulator;  Experimental  Device;  Design 
Problems.  Nigh  Current.  High  Speed 
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(  P’*l  SE  G*  Nf  RA  TDRS  ) 

( Mar d- tube ) 

TRADE*  S-BAND  TRANSMITTER  MODULATOR 

o  N  Z  a  s  •>  1  a  r  o 

PC*  Core,  Moores town ,  NJ  0B0S7 

1 F  F  F  1973  Eleventh  Modulator  Symposium  pp .  61~67  (  09/1  973). 

Tha  TRADE*  S -  Band  transmitter  modulator  is  a  direct  ser i es-coup 1  ad 
f  1  oa  1 1  ng- deck  mochlator  employing  three  13097  Beam  Switch  Tubes  in  a 
parallel  connection  as  the  ma i n  switch  device.  The  modulator  normally 
orarates  at  a  Ml  paak  oow.ir  level  of  15  megawatts  and  a  duty  of 
0  03  end  delivers  a  i?0  Ff.  125-a-pere  pulse  to  a  VKS8250  klystron 
load  The  modulator  can  generate  a  wda  range  of  single-pulse  or 
hurst-mode  i.hv«f  m  at  various  PR  Fa  and  allows  for  continuous 
:  -  a  n  y  1  *  -j  of  waveform  during  a  m-ssicn  without  interruption  of  data. 
(•io  coist.-nt  r  ,i  r  rent  c^arxc  tqr  i  st  i  c  of  the  BST  provides  flat-top 
i-ul'P'..  inheront  regulation  features  and  fault  current  limiting  0 
<  v  *  » 

r,  *ev-'ird*  Boa-  Sw'tch  lube;  Paralleled  Switch  Tubes:  Variable 

l'u  1  *e  w  <  dt  S 

Sfcr  on-ljii-y  Keywords:  Klystron  Monulator 
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(ENERGY  CONVERSION.  ELECTRICAL) 

(Charging  Circuit*) 

TRIGGERED  CHARGING  TECHNIQUES  FOR  PULSE  GENERATING  CIRCUITS 
G  J.  Scoles 

English  Electric  Valve  Co  Ltd,  Chelmsford.  Essex.  UR 

IEEE  197J  Eleventh  Modulator  Symposium  pp.  172-174  <09/1973). 

This  paoer  describes  several  different  Circuits  which  can  be  used 
to  obtain  reliable  triggered  charging.  For  hydrogen  thyratron 
modulators  with  duty  cycles  in  excess  of  0  001  it  is  usually 
necesso-v  to  dolav  the  recharging  of  the  pulse  forming  network  to 
allow  time  for  switch  tube  recovery.  0  Rafs. 

Primary  Keywords-  Charging  Circuit;  Command  Charging;  High  Duty  Factor 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 
(Vacuum  Tubas,  Vacuum  Tubas) 


_  .  *CU  100.030  TETRODE  PULSE  TESTS  AT  RADC 

P.  Bryan  *«d  H.  Baard 
RADC.  Griff,,,  AFB .  NY  13440 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  35-39  (09/1973) 

' nvest i gat i on  showed  that  this  tube  can  provide  va 
performance  at  a  wide  variety  of  conditions  well  abo._ 

40  KV  ratings.  In  an  effort  to  obtain  data  beyond'th# 
Tetrode  Switch  Tubes,  the  RADC  High  Power 

three  versions  of  the  EIMAC 
ufectured  for  high  power 


Th 

Pul 

megai^att 
publ i shed  ret 

Laboratory  conducted  an  investigate,. 
4CW1DC.OOO  Tetrodes.  These  tubes  ere  ma 


stable 


sr.ort-wave  broadcast  service  0  Refs 

irna-y  keywords:  4CU100.000  Tetrode;  Rise  Time  Determi net i on ;  Voltage 

gh  Voltege;  High  Power 
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(PULSE  GENERATORS) 

( hard-tube) 

600  KU  OE»H  HIGH  REPETITION  RATE  HARO  TU»E  OIOOUUTOR 
R.A.  Ecken  and  L  Genova 


Stanford  University,  Stanford,  CA  94305 

IEEE  1973  Eleventh  Modulator  Symposium  pp.  47-55  (09/1973) 
This  paper  describes  the  design,  fabrication  and  test 
modulator  for  the  220  kU  S-Band  klystrons  which  are  part 
proposed  beam  raei rculati ng  system  at  the  Stanford  linear 
Center.  0  Refs. 

Primary  Keywords:  Herd-Tube  Pulser; 

Secondary  Keywords  Klystron  Driver 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

EXPERIMENTAL  INVESTIGATION  OF  THE  STABILITY  CONDITIONS  OF  A  DISCHARGE 
IN  A  GAS  STREAM 

G  A.  Galachyan  end  S.I.  Petrosyan 

Institute  Of  Physics  Research.  Acedamy  of  Sciences  of  the  Armenian  SSR> 
Ashterek 

Sov.  J.  Quantum  Electron.,  Vol.  7,  Ho.  5  pp.  449-450  (05/1977). 

Trans.  From:  Kvantovaya  Elektron  4.  1143-1144  (January  1977) 

It  is  shown  that  the  flow  of  e  gas  through  e  discharge  region 
gives  rise  to  fluctuation  of  the  current  end  the  amplitude  of  these 
fluctuations  depend  on  the  gas  pressure  end  flow  rate.  The  conditions 
for  stability  of  e  discharge  in  e  flowing  gas  are  determined.  2  Refs. 

Primary  Keywords:  Electrical  Discharge;  Flowing  Gas;  Discharge 
Stability;  Variation  With  Pressure 

Secondary  Keywords:  laser  Pumping 
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(REVIEWS  AND  CONFERENCES) 

( Rev i ews) 

GENERAL  CONS  I DER*  T I  ON  OF  ENERGY  COMPRESSION 

0  s.  Zucker 

Lawrence  Livermore  lab.  Livermore.  CA  94550 

III  Report  H0.  UCRl-00347  I1C/1977V 

Availability:  UCRl-80047 

NT  I S 

This  general  treatment  of  energy  comoress.on  deals  with  some  of 
the  fundamental  con s i da-at i ons  involved  *n  ,uch  a  process.  The 
authors  discuss.  1>  the  need  for  complementary  energy  modes  such  as 
magnet  i  c  electric  or  kinetic  energy  modes  among  which  to  transfer  the 
energy  from  one  to  another;  2j  the  difference  between  longitudinal 
end  transverse  compression  «h»r»  th*  former  shortens  the  pulse  length 
and  the  latter  the  pulse  width;  3>  the  adiabatic  vs.  the  nenadiebatic 
process  end  the  need  for  coherence;  4)  t"®  maximum  efficiency  path 
end  ootimum  number  of  stages  to  ach> eve  a  given  compression;  5)  the 
••hepel ' zed  action  equation  of  compression  A  variety  of  compression 
circuits  will  be  discussed  utilizing  some  of  the  above  mentioned 
princoles  0  Refs. 

Primary  Keywords:  Energy  Compression;  Impedance  Conversion;  Plasma 
State 
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(SWITCHES,  CLOSING) 

(Mi  seel laneous) 

LIGHT  ACTIVATED  StMICONDuC (OR  SWITCHES 

0.5.  Zucker 

Lawrence  Livermore  Lab,  Livermor*.  CA  94550 
ILL  Report  No.  UCRI-8004&  (10/1977) 

Availability:  UCRL-B0044 

NT1S 

Semiconductor  junctions  ere  capable  of  switching  large  power 
densities.  As  far  back  as  the  early  60’s,  silicon  thyristors 
conducted  10  kA/sq.  cm.  in  the  surge  mode.  Electric  fields 
aooroechmg  100  kV/cm  ere  quite  common  The  single  obstacle  in  the 
utilization  o*  these  devices  m  high  power  applications  is  th*  slow 
Current  rate  of  rise,  end  high  power  operation  was  attained  in 
millisecond  type  applications  only  The  slow  turn-on  is  due  to  the 
slow  diffusion  of  carriers  in  the  absence  of  an  electric  field 
limiting  these  devices  to  the  microsecond  rise  time  regime.  Light 
ectivat'On  which  involves  flooding  th*  deplet'on  region  with  laser 
light  provides  for  i nstantoneous  conduction  by  creating  the  electron 
hoi*  necessary  f or  eondjr»*on  in  situ.  This  pop*'  will  discuss 

the  po ten* i al 1 1 > as- -theor »t i ca 1  and  p^ac t • ce I - - * o r  the  ut  I'/etion  of 
these  devices  in  high-power  arol > cat • ©ns .  In  addit'on.  open 
circuiting  potent i a  1 i t i os  and  s r m e  techniques  to  improve  the 
per f or »*- c#  end  n«w  materials  3  Refs 
Primary  Keywords:  Light  Activated  Se— i ca" due  * o *  Switch*,;  Resonance 
F  *  f  *  t  »  .  c  •  '  r  } 
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( BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

PULSED  NANOSECOND  ELECTRIC  DISCHARGES  IN  GASES 
G.A.  Mesyats.  Y.I.  Bychkov  end  V.V.  Kremnev 
Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 
Sov-  Phys.  Usp.  Vol.  15,  No.  3  pp  282-297  (12/1972). 

Tr*ns.  From:  Usp.  Fi*.  Nauk  107.  201-226  (June  1972) 

We  analyze  the  physical  phenomena  occurring  during  the  breakdown 
of  gas  gaps  within  times  on  the  order  of  several  nanoseconds  or  less. 
It  is  noted  that  the  screamer  mechanism  has  low  probability  if  the 
times  of  formation  of  the  discharge  end  the  fail-off  or  the  voltage 
across  the  gap  are  commensurate  with  the  emission  times  of  the 
excited  molecules.  The  development  of  a  Townsend  discharge  is  made 
difficult  by  the  strong  influence  of  th*  space  charge  of  the 
evelanche.  The  discharge  mechanisms  in  single-electron  ar.d 
mu) t i -e. Bctron  initiation  ar*  described  and  the  features  of  their 
development  er#  outlined.  Oscillographic  end  electron-opt i cal 
measurement  procedures  are  described  and  the  main  experimental 
results  are  reported.  Theories  explaining  the  main  regularities  are 
presented  together  wi*u  he  mechanism  for  initiation  and  development 
of  a  discharge  in  uit  .  trong  electric  fields.  It  is  noted  that 
x -  rad i at  <  on  >s  produced  in  toe  discharge.  Results  are  reported  on  a 
discharge  at  a  voltage  below  the  static  breakdown  value,  initiated  by 
fast  electrons  and  by  intense  ultraviolet  radiation.  44  Refs. 

Primp*-/  Keywords  Nanosecond  Breakdown;  $  i  ng  1  e*  el  ec  t  ron  Initiation; 

Mult  i -electron  Initiation;  Townsend  Disc-oarge,  Very 
Strong  Electric  Fields 

COPYRIGHT-  1972  AMERICAN  iNSTITUiE  OF  PHYSICS,  REPRINTED  WITH 
PERMISSION 


3772 

(SWITCHES.  OPENING) 

(Ga%  Gaps.  E-beam) 

RAPID  CUTOFF  OF  A  HIGH  CURRENT  IN  AN  El ECTRON-BE AM- EXCITED  DISCHARGE 

B  M.  Koval'chuk  and  G  A.  Masyats 

Institute  Of  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR, 
Moscow,  USSR 

Sovet  Technical  Physics  Letters.  Vol.  2,  No.  7,  pp  252-25  (07/1974  ). 

Trans.  From:  P i sma  V  2hurnal  Tekhn i cheskoy  Fizike  2,  444-448  (1974) 

The  problem  of  cutting  of*  a  high  current  like  1E5-1E4  A  in  a  time 
interval  of  th*  order  of  1E7  sec  is  a  central  problem  in  th* 
development  of  high-power  nanosecond  Puls*  systems  with  inductive 
energy  storage.  Apparently  the  only  known  current  breaker  capable  of 
handling  high-power,  nanosecond  pulses  in  inductive  energy  storage 
systems  is  e  device  which  exploits  th*  explosion  of  a  lerge  number  of 
micror-siz*  conductors.  These  breakers  are  single-shot  devices,  so 
that  their  application  is  limited.  We  believe  thet  devices  with 
externally  sustained  volume  gas  discharges,  controlled  by  electron 
beams,  ar*  promising  for  use  in  high-current  current  breakers.  In 
such  *  device,  which  we  call  an  'Injection  thyratron*.  the  current  i *. 
tut  off  by  terminating  the  injection  of  electrons  into  th#  gas.  5 
Refs. 

Primary  Keywords:  E-b#*m  Controlled  Opening  Switch;  Injection 
Thyratron;  Analysis;  Theory 

COPYRIGHT:  1977  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 


3774 

(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(GdS.  Optical;  Lightning) 

A  PRE'.  TMINARY  STUDY  OF  AEROSOL  INITIATED  CO/SUB  2/  LASER  PRODUCED  AIR 
SPARKS  AND  THEIR  ABILITY  TO  C-UIDF  ELECTRICAL  DISCHARGES 
J.R.  Greig.  RE-  Pechacek,  R . F .  Fernsler.  I.M.  VitkovitSKV.  AW. 

DeSilva  and  D  W  Koopman 
Naval  Rasearch  Lab,  Washington.  DC  20375 
NRl  Memorandum  Report  Ho.  3447  (11/1977). 

Avai labi 1 • ty :  AD  A050097 
NTIS 

Th*  time  development  of  air  sparks  initiated  on  aerosols  near  the 
focal  region  <f=3m)  of  a  1  kJ  CO/sub  2/  laser  beam  has  been  studied. 
The  spark  at  each  aerosol  produced  a  shock  wav*  that  expanded 
spherically  at  approx imatel /  2E5  cm/sec  dur i ng  th*  1.5  microsecond 
tal  of  the  laser  pulse.  In  time  these  spherical  waves  coalesced 
forming  a  turbulent  cylindrical  column  from  which  *  cylindrical  blast 
wav#  separated.  The  turbulent  cylindrical  region  was  nearly 
stationery  (>  ICO  microsecond  time  scale)  and  was  able  to  conduct 
electrical  streamers  at  greatly  enhanced  velocities  at  times  as  long 
*,  one  millisecond  after  the  laser  pulse.  19  Refs. 

Pr ■ mr - y  Keywords:  High  Power;  Aerosol;  Air  Breakdown;  Electrical 
Discharge  Guiding 
Secondary  Keywords:  Gas  Laser 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

CRITERIA  FOR  SPARK  BREAKDOWN  IN  SULFUR  HEXAFLUORIDE 
a  Pedersen 

Th#  Technical  University,  Lyngby,  Denmark 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-89.  Ho.  8, 
pp  2043  2048  (12/1970). 

Possible  mechanisms  of  spark  breakdown  in  SF/sub  4/  and  other 
electronegative  gases  er*  discussed,  and  quantitative  criteria  er* 
derived  for  the  Townsend  typo  and  the  streamer  type  of  breakdown  in 
nonu  form  fields.  The  lownsend  criterion  is  of  considerable  physical 
into  ,t  but  difficult  to  apply  to  angineering  problems,  whereas  tha 
5*"'  vmt.trical  streamer  criterion,  which  holds  for  impulse  breakdown, 
can  bo  applied  to  any  gap  geometry  of  known  field  di st r i but i on .  23 

Refs. 

Pr.’.a-y  Keywords  SF/sub  4/;  Breakdown  Meehonism,  Townsend  Discharge; 

Streamer  Mechanism;  Field  Distribution 
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(SUITCHES,  CLOSING) 

(Solid  Dielectric.  Electrical) 

HIGH  PRECISION  FAST-ACTING  DISCHARGER  WITH  A  SOLID  DIELECTRIC 
A  B  Gn-asimov,  L.V.  Dubovoi  end  G.R  Zablotskaya 

jc i *nt i f i c -Reseorch  Instituta  Of  F 1 ec t r o - P hy s i ca 1  Apparatus.  Leningrad, 
USSR 

Ins*ru-g->*e  And  Experimental  Techniques.  No.  2.  pp  444-448  (  04/1970). 
Trans  F * om  Pribory  i  Tekhnixa  Eksrorimenta  2,  120-12?  (March-Aonl 

I9:c> 


A  discharger  with  Polyethylene  insulation  for  th#  spark  gap  i» 
descr  be.l  ;*-e  discharger  inductance  is  less  than  1  cm.  it  operates 
in  t  r.»*  33- Sr  -V  voltage  rongs.  ond  th#  f  irmo  time  is  about  3E-7  sec. 
7  Pr  .  a 


inary  Keywords:  Solid  Dielectric  Switch;  Polyathylene  Dielectric; 

30-50  *•  V  n-r-a*.rg  Veltaqa.  lew  Inductance 
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(POWER  CONDITIONING;  POWER  CONDITIONING) 

(Peaking  Gaps:  Saturable  Reactors) 

PEAKING  THE  TRAILING  EDGE  OF  A  HIGH-VOLTAGE  NANOSECOND  PULSE  IN  AN 
UNMATCHED  LOAD 

O.G.  Il’in  end  A.M.  Shenderovich 

Physi cotechn icel  Institute,  Academy  of  Sciences  of  the  Ukrainian  S$R. 
Kher'kov,  USSR 

Instruments  And  Experimental  Techniques,  No.  2,  pp  440-442  (04/1970). 
Trans.  From  Pnbory  i  Tekhntke  Eksperimente  9  116-118  (March-Apr.l 

1970  ) 

Methods  of  peaking  the  trailing  edge  of  high-voltage  pulses  by 
means  of  spark  gaps  and  nonlinear  inductances  are  described. 
Oscillograms  of  the  pulses  are  given.  From  the  results  obtained  it 
follows,  m  particular,  that  the  methods  suggested  can  be  used  to 
oatain  durations  of  1  to  2  nsec  for  both  tho  leading  and  trailing 
edges  of  a  pulse  in  an  unmatched  load.  5  Refs. 

Primary  Keywords;  Pulse  Trailing  Edge;  Edgo  Sharpening;  Trigatron 
Spark  Gao,  Nonlinear  Inductance;  Unmatched  load 
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(PULSE  GENERATORS) 

( Rev  <  9m* ) 

BE  KIND  TO  YOUR  PULSE  GENERATOR 

M.  Marshall 

E-H  Research  Labs,  Oakland,  CA  94607 

Electronic  Design,  Vol.  1,  pp  34-88  (01/1975). 

Problems  frequently  encountered  by  pulse  generator  users,  such  as 
improper  termination  and  missing  pulses,  are  examined  as  are  their 
solutions  Selecting  the  right  generator  for  different  applications 
and  t^e  trade-offs  to  watch  cut  for  ere  discussed.  0  Refs. 

Primary  Keywords  Proper  Pulse  Oonerator  Application;  Reading 
Specifications;  Care  With  Cabling 

COPYRIGHT;  1975  HAYDEN  PUBLISHING  CO. 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Gas,  Optical) 

PROPAGATION  OF  HIGH-VOLTAGE  STREAMERS  ALONG  LASER- INDUCED  IONIZATION 
TRAILS 

J.R.  Vaill,  DA.  Tidman,  T.D.  Wilkerson  and  D.W.  Koopman 
Varsar  Inc,  Alexandria,  VA  22314 

Applied  Physics  Latter*,  Vol.  17,  No.  1,  pp  20-22  (07/1970). 

The  channeling  end  guidance  of  an  electrical  breakdown  streamer 
via  a  laser-induced  ionization  trail  is  discussed,  and  preliminary 
experiments  demonst rat » ng  this  phenomenon  ere  reported.  15  Refs. 
Primary  Keywords-  Breakdown  Channeling;  Laser  Channeling;  Theory; 
Geometry  Conside-etions 
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(SWITCHFS.  CLOSING) 

(Gas  Gaps.  Electrical) 

SUBNANOSECOND-. ITTER  l ASER- TRIGGERED  SWITCHING  AT  MODERATE  REPETITION 
RATE5 

J.R.  Bettis  and  A.H.  Guenther 

AFWL .  Kirtlard  A  F  0 ,  NM  8711’ 

IEEE  Journal  Cf  Quantum  Electronics,  Vol.  QE-6.  No.  8.  pp  483-491 
(  08/ 1 97 0  )  . 

A  SO-kV  laser-tr i ggored  spark  gap  operated  at  repetition  rates  to 
SO  pps  is  described.  Jitter  of  delay  time  as  low  as  +or:0.1  ns  was 
demonstrated.  Dependence  cf  delay  and  jitte-  was  investigated  as  a 
function  cf  gas  mixture,  pressure,  laser  power,  and  electrode 
material.  Subnuserond  jitte-  wes  obtained  with  as  little  as  0.17  mj 
in  a  6  -  n  s  giant  pulse  from  a  Nd/sup  *3/  i  r.  a  YAG  laser  The 
dielectric  gases  used  included  a  high  proportion  of  Ar  mixed  with 
N/sub  2/  or  SF/sub  6/.  16  Refs. 

Primary  Keywords:  Nd-YAG  Laser;  Argon  Gaps;  Various  Electrode 

Moterials:  Subne-iosecond  Jitter;  Reo-rated;  Life  Test 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(B-f iald) 

ALTERNATING  MAGNETIC-FIELD  INDUCTION  METER  UTILIZING  THE  HALL  EFFECT 
I.L.  Vinnikov  and  V.I.  Katamadzo 

Institute  Of  Electronics.  Automation,  And  Remote  Control,  Academy  of 
Sciences  of  the  Georgian  SSR,  Tbilisi,  USSR 
Instruments  And  Experimental  Techniques,  No.  5.  PP  1221-1224  (10/1969). 
Trans.  From:  Pribory  i  Tekhnika  Eksperimente  5,  116-119 
( September-Oetober  1969) 

An  instrument  is  described  for  measuring  average  values  of  the 
alternating  component  of  magnetic  field  induction  in  air  gaps  of  1  mm 
or  more  at  frequencies  from  20  Hz  up  to  10  kHz.  within  the  range  from 
0  001  to  1.0  T,  with  an  accuracy  better  than  +or-  2.5-i.  The  response 
of  the  induction  pickup  (an  indium  arsenide-phosphide  Hall  generator) 
is  linearized  over  each  *»«iuring  range  The  variations  of  the 
induction  Curve  can  be  observed  on  an  electronic  oscilloscope  for 
which  connections  are  provided.  The  induction  meter  has  been 
calibrated  with  known  values  of  constant  magnet ■ c-fi eld  induction.  4 
Ref  s . 

Primary  Keywords:  Hall  Effect  Sensor;  0.001-1  0  T  Field  Range;  20 
Hz-10  kHz  Freauency  Range;  Error  Analysis 
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(PULSE  GENERATORS) 

( Tr i gger  > 

FOUR-CHANNEL  UNIT  FOR  FIRING  SPARK  GAPS  SYNCHRONOUSLY 

V.N.  Rybin,  V.N.  Cherepanov,  N.J.  Zinchenko  and  V.A.  Stepnov 

Sukhumi  Physi otechni cal  Institute.  Sukhumi,  USSR 

Instruments  And  Experimental  Techniques,  No.  5,  pp  1187-1188  (10/1969). 

Trans.  From:  Pribory  i  Tekhnika  Eksperimente  5.  86-87 
( September-Oetober  1969) 

A  simple  circuit  is  described  for  a  four-channel  synchronous 
spark-gap  firing  unit  with  an  independent  power  supply  based  on  a 
oulsod  rectifier.  The  device  was  tested  on  a  modulator  at  a  working 
voltoge  of  50  kV.  The  dispersion  m  the  firing  was  no  more  the”  50 
nsec  4  Ref s . 

Primary  Keywords:  Trigger  Generator,  Thyratron.  Capacitor  Energy 

Storage;  45  kV  Output  Voltage;  50  ns  Jitter;  Pulse 
T  ran  s«  ormer 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

HIGH-VOLTAGE  GAS-FILLED  SPARK  GAP 
V.N  Ishchenko  end  V.N  Star  mski  l 

Institute  Of  Semiconductor  Physics.  <cademy  of  Sciences  of  the  USSR. 
Novosibirsk,  USSR 

Instruments  And  Experimental  Techmaues.  No.  5.  PP  1185-1186  (  10/1969). 
Trans.  From:  Pribory  i  Tekhn*ke  Eksonrimenta  5.  85-86 
( September-Oetober  1969) 

A  gas-filled  spark  gap  and  the  results  of  its  electrical  tests  are 
described.  The  spark  gap  is  designed  to  switch  coaxial  cables  that 
ere  charged  up  to  voltages  between  10  and  40  kV  1  Refs. 

Primary  Keywords:  Spark  Cap;  Field  Distortion  Gao,  Nitrogen  Gap:  40  kV 
Operating  Voltaqe;  Breakdown  Voltage  Measurement: 
Switching  Line  Measurement ;  Rep-r„red;  1  Hz 
Repet i t i on  Pate 
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(POWER  CONDITIONING) 

(Pulse  Transf ormer s ) 

INCREASING  THE  MAXIMUM  GRADIENTS  IN  THE  WINDING5  OF  THE  PULSE 
TPANSFORMtes  DF  ACCELERATOR  FORE  IN JECTORS 
A  I.  Babelin,  G  R.  Zab  >  fit  skaya .  IN  Po'ft,  and  S.P  Takoviev 
Instrument  s  And  f*p*'*i»»"t»I  '•eV'Ouis.  No.  4,  pp  911-9)5  (07/1969). 
Trans.  From  Pribory  i  Te*hnit-e  Eksperimente  4,  94-98  (July-August 
1  969) 

The  pr*sen*  article  descr 'has  the  results  of  an  investigation  of 
the  maximum  electric  f  ■  e '.  r j  qred*enf?  in  the  winding  insulat'on  of  the 
puiie  transformers  used  *h«  high-voltage  supply  of  accelerator 

tubes  in  high-powe-  acceie'ators  An  increase  in  the  '.aperitive  load 
leads  to  an  increase  in  t’e  movimu’*  gradien*s.  1  Refs 
Primary  Keywords  Pulse  T  r.-.r-s  'o-sc'  ;  Voltage  Distribution  lew 
Current,  Cet’.ica*.  i  ve  Inad.  Performance  Test 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current;  Voltage) 

HIGH-IMPULSE  CURRENT  AND  VOLTAGE  MEASUREMENT 

R . J .  T  homes 

Lawrence  Livermore  Lab,  Livermore.  CA  94550 

IEEE  Transactions  On  Instruments  And  Measurement,  Vol.  IM-19,  No.  2,  pp 
102-117  (05/1970). 

This  paper  i)  a  survey  of  methods  of  high-impulse  current  end 
voltage  measurements.  Typically,  such  measurement  techniques  must  now 
include  capabilities  for  measuring  high-energy  impulses  having  peak 
powers  es  high  as  many  megawatts,  currents  as  high  as  many 
mega-amperes ,  or  voltages  as  high  as  several  megavolts,  with  rise 
t*mes  as  short  as  a  fraction  of  a  microsecond  (even  es  short  es  the 
subnanosecond  range  for  moderately  high-energy  impulses).  These 
capabilities  had  to  bo  attained  in  -ecent  yea>  s  to  meet  the  needs  of 
various  areas  of  scientific  research  employing  such  high-energy 
impulses.  This  represents  a  significant  extension  in  the  state  of  the 
art  of  such  measurement  techniques  beyond  their  more  traditional  role 
in  development  and  tasting  of  high-voltege  bulk  power  system 
equipment.  The  three  most  commonly  used  methods  of  high-impulse 
current  measurement  are  the  magnetic  probe,  current  transformer,  and 
’pure*  resistive  shunt  methods.  These  methods  are  treated  in 
considerable  detail.  High-voltage  capacitive  dividers,  resistive 
dividers,  and  r e *  1 ec t i on- tyce  attenuators  are  covered  as  the 
principal  methods  of  high-inpulse  voltoge  measurement,  with  some 
addod  discussion  of  the  means  of  insulating  such  devices.  41  Refs. 

Primary  Keywords:  Review;  Magnetic  Probe;  Shunt;  Capacitive  Divider; 

Resistive  Divider;  Ref lect t on-type  Attenuator 
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(INSULATION,  MATERIAL) 

(Rcvieus) 

SELECTION  OF  MATERIALS  FOR  USE  AS  ELECTRICAL  INSULATION-A  PHILOSOPHICAL 
AND  SYSTEMATIC  APPROACH 

J.R.  P ei*k  i  n  s 

DuP  cm  *  Co.  Wilmington,  DE  19898 

T  F  L r  Transactions  On  Electrical  Insulation,  Vol.  EI-6.  No  3.  pp 
106-110  (09/1971). 

Tho  selection  of  a  material  fer  use  can  be  simplified  by  listing 
the  use-reou i rements/mater i al -proper t i es  systematically  so  that  a 
workable  combi nat i cn  of  properties  can  be  found.  The  requirements  are 
organized  under  the  headings  of  mechanical,  thermal,  tnv l rpnmenta 1 . 
electrical,  and  economic.  These  are  generally  in  decreasing  order  of 
importance  except  where  economic  factors  override.  0  Refs. 

Primary  Keywords:  Insulation;  Selection  Criteria;  Mechanical;  Thermal; 

Environmental;  Electrical;  Economic 
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(SWITCHES.  CLOSING) 

C G/ s  Gaps.  Optical) 

TRIGGEPING  OF  SPAVK  GAPS  BY  L ASER- I NDUCED  ION  EMISSION 

K  Ujihara  and  M.  Kamiyamo 

Un  vsrji.ty  of  Tokyo,  Bunkyo-ku,  Tokyo,  Japan 

IEEE  Journal  Of  Quantum  Electronics,  Vol.  QE-6,  No.  4,  po  239*241 
' 04/1  9’0  )  . 

A  mechanism  of  laser  triggering  of  spark  gaps  in  which 
laser  -  produced  -ons  play  the  dominant  role  is  investigated  for 
several  electrode  materials.  Spark  channels  due  mainly  to 
1  a  if' - pr oducsd  electron*  and  channels  due  mainly  to  1 ase r-produced 
ir-s  are  clearly  distinguished  by  high-speed  shadowg-eph  techniques, 
1"  Refs 

innt'v  Keywords:  L  a  s  o  r  -  p  r  o  du  c  ed  Ions;  Several  Electrode  Materials; 

Long  Celay  Times:  Anode  Irradiation;  Ruby  Laser 
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!  9  i  7 

(BREAKDOWN  STUDIES) 

( Go  * .  Pa  r  1 1 c 1 e  > 

STUD)  OF  THE  FFFECT  OF  DUST  PARTICLES  ON  BREAKDOWN  VOLTAGES  IN  AIR 
K  M  H.  Martinussen  ac.d  G  R  Boz*ol< 

Tbe  Iru'vithoni  Of  The  South  African  Institute  Of  Electrical 
Engneers.  vol  55.  Part  4.  pp  133-141  (04/1964). 

T»-a  results  o *  a  study  of  tho  influence  of  carbon  end  silica  dust 
in  a  snherp  sphere  air  gap  is  presented  in  this  paper.  It  was  found 

t-fit  the  dust  deposited  on  the  cathode  was  the  major  contributor  to 

U  g  reduction  o*  breakdown  voltage  and  that  dust  concent r at ’ on  in  the 
gap*.  '.«  noglig.ble  effect  The  F  oh  1  er  -  Nor  cihe  i  m  »ouc  .on  is  used  to 

shew  *h.it  ♦  *-.  a  is.  iMtrid.  the  cnae  from  a  the-  vt'cal  approach.  9 
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(POWER  CONDITIONING) 

(Pula®  Tr«nsfor»i*rs) 

ENERGY  TRANSFER  FROM  A  LOW-VOLTAGE  CAPACITOR  BANK  TO  A  HIGH  INDUCTANCE 
WITH  THE  AID  OF  AN  AIR  PULSE  TRANSFORMER 
E.  Ber-Avraham  (I)  and  A.  Ginzburg  (2) 

(1)  Sor»a  Nuclear  Research  Canter,  Yavneh.  Israel 

(2)  Hebrew  University.  Jerusalem,  Israel 

J.  Phy*.  E.  Vo  1  .  11.  No.  <.  pp,  320-322  (04/1978). 

A  method  for  transferring  energy  from  a  capacitor  bank  to  a  high 
inductance  load  using  on  air  pulse  transformer  is  dascribed.  A 
transformer  with  a  coupling  constant  of  97,  which  allows  an  enargy 
transfer  efficiency  of  better  than  55?;,  is  shown  to  be  simple  to 
construct-  4  Refs. 

Prma»y  Keywords  Pulse  T r jnjf ormers ;  High  Energy;  Tesla  Transformer; 
High  Efficiency 

COPYRIGHT:  1978  THE  INSTITUTE  CF  PHYSICS 

3982 

BREAKDOWN  MECHANISM  OF  LASER-TRIGGERED  SPARK  GAP  IN  WONUNIFQRM  FIELD  I. 
TRIGGER  EFFECT  AsD  TIME-LAG  CHARACTERISTICS 


3987 

(SWITCHES,  CLOSING) 

(Gas  Gass,  Thermal) 

THE  HOT-WIRE  TRiGGFREO  SPARK  GAP  AT  VERY  HIGH  VOLTAGES 
T.E.  Broadocnt  and  AH*.  ihlash 
University  of  Manchester.  Manchester,  UK 

British  Journal  Of  Applied  Phys-cs.  Vol  .  13,  pp  596-597  (01/1962). 

The  performance  of  the  hot-wir®  triggered  spark  bop  at  voltages  up 
to  1  MV  and  gap  soarings  uo  to  80  Cm  is  described.  It  is  shown  that 
the  effect  of  the  hot  wire  is  to  lower  the  breakdown  voltage  of  the 
gap  by  as  much  as  half.  Optical  Phenomena  which  occur  in  the  gap  when 
positive  voltage  is  applied  are  discussed.  4  Refs 
Primary  Keywords:  5pa-k  Gao.  Hot-wire  Trigger;  1  MV  Operating  Voltage; 

Breaxdown  Voltage  vs  Wire  Temperature 
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(ELECTROMAGNETIC  FIELD  GENERATION,  PULSE  GENERATORS) 

(Magnetic:  Pulse  Forming  Lines) 

INTENSE  PULSED  NEUTRON  SOURCE  (IPNS-I)  ACCELERATOR  500  MEV  FAST  KICKERS 
D.E.  Suddeth  end  G.J.  Volk 
Argonne  National  Lab.  Argonne,  1L 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-26,  No.  3,  pp  3024-3025 
(  06/1979)  . 

Two  ferrite  loaded  picture  frame  magnets  with  a  kick  of  up  to  15 
mrad  each  are  used  to  extract  500  MeV  protons  from  the  IPNS-I 
accelerator  to  the  neutron  source  target  at  the  Argonne  National 
Laboratory.  Tha  magnet  aperture  is  10  cm  wide  by  5  cm  high  and  the 
length  is  60  cm.  The  single  bunch  extraction  requires  a  magnetic 
f : q i d  rise  time  (0  to  10050  of  90  ns  and  a  flattop  of  100  ns.  The 
magnets  receive  the  3600  A  maximum  current  via  an  array  of  50  ohm 
coaxial  cables  connected  in  a  shunt  arrangement.  The  two  legs  of  each 
magnet  are  energized  with  separate  lines  to  keep  the  potential  to 
ground  to  less  than  40  kV .  The  system  is  designed  to  run  at  30  pulses 
per  second  repetition  rate.  Th#  complete  system  of  control 
electronics.  Power  supply,  deuterium  thyratron  switch,  magnet  and 
resistive  load  is  described  along  with  some  of  the  problems  of  stray 
inductances  and  the  techniques  used  to  reduce  them.  0  Refs. 

Primary  Keywords:  Picture  Frame  Magnet;  90  ns  Rise  Time;  3600  A 

Current;  Thyratron;  Pulse  Forming  Line;  Rep-rated 
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(BREAKDOWN  STUDIES:  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Vacuum.  Electrical;  Current) 

PREBREAKDOUN  CURRENT  MEASUREMENTS  IN  VACUUM  GAPS  STRESSED  BY 
ALTERNATING  VOLTAGES 

K.A.  Hareyenankutty  and  G.R.  Nagabhushana 

Indian  Institute  of  Science,  Bangalore,  India 

Proceedings  Of  The  IEE,  Vol.  123.  No.  5.  pp  *75  (05/1976). 

A  method  of  measuring  pr obreaKdown  currents  in  a  vacuum  gap  is 
dascribed  in  this  paper.  A  precision  transformer  is  used  to  sample 
input  voltage,  which  can  then  be  used  to  compensate  for  displacement 
Current  in  the  gap.  Currents  as  low  oz  0.1  microair.p  have  been 
meosured.  A  sample  Fowler-Nordh© i m  Plot  is  included.  2  Refs. 

Primary  Keywords:  Frebreekdown  Current ;  Vacuum  Gap;  Compensa t i ng 
Transformer;  Towler -Ncrdhe • m  Plot 
COPYRIGHT:  1976  IEE 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Particle) 

EFFECTS  OF  PARTICLES  ON  HIGH-VOLTAGE  VACUUM  BREAKDOWN  AND 
INTERELECTRODE  CURRENT 

J . J .  Ma ley 

RCA  Corp.  Lancaster,  PA  19104 

Journa}  Of  Vacuum  Science  And  Technology.  Vol.  11,  No.  5,  pp  892-895 
(10/1974).  .  , 

The  effect  of  both  dielectric  and  conducting  microparticles  on 
vacuum  tube  breakdown  voltage  ere  considered.  It  is  found  that 
insulating  particles  can  reduce  breakdown  voltoge  by  30*  while 
conducting  particles  typically  reduce  the  breakdown  voltage  by  45X. 
It  is  el  so  shown  that  it  is  fairly  simple  to  condition  stainless 
steel  electrodes  contaninetod  by  dielectric  particles.  Conducting 
prrtices,  on  tne  other  hond,  cause  extensive  arcing  and  are  very 
difficult  to  remove.  ID  Refs. 

Prinnry  Keywords:  Microparticle;  Dielectric;  Conducting;  Effect  On 
Breakdown;  Voltage;  Conditioning;  Stainless  Steel 
El ectrode 

COPYRIGHT-  1974  THE  AMERICAN  VACUUM  SOCIETY 
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(BREAKDOWN  STUDIES) 

(Solid,  Electrical) 

INVESTIGATION  OF  BREAKDOWN  AND  RESISTIVITY  5TRI AT  IONS  IN  HIGH-VOLTAGE 
SILICON  DIODES 

A.  Muhlbauer,  F.  Sedlak  and  P.  Voss 

Siemens  AG,  Punchen,  FRG 

Journal  Of  The  Electrochemical  Society;  Solid-state  Science  And 
Technology.  Vol.  1 22.  ho.  8.  PP  1113-1116  (.8/1975). 

The  parer  presents  experiments  in  which  the  relationship  between 
microscopic  resistivity  variations  and  the  breakdown  behavior  of 
high-voltage  diodes  made  from  silicon  wafers  cut  parallel  to  tho  rod 
axis  is  studied.  The  breakdown  pattern  was  found  to  be  striated. 

Where  there  were  regulor  fluctuations  in  the  resitivity.  breakdowns 
occurred  at  microscopic  resistiv.ty  minima.  Otherwide  the  distance 
between  breakdown  striations  was  more  than  twice  the  minimum  distance 
between  resistivity  minima.  4  Refs. 

Primary  Keywords:  Silicon  Diode;  High-voltage  Diode;  Breakdown; 

Absolute  Resistivity;  Variation  In  Resistivity 

COPYRIGHT-  1975  THE  ELECTRO  CHEMICAL  SOCIETY.  INC. 
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(BREAKDOWN  STUDIES) 

(Gas,  Electricrl) 

ANALYSIS  OF  SPARK  BREAKDOWN  CHARACTERISTICS  FOR  SPHERE  GAPS 

A  Pedersen,  J.  Lebeda  and  S.  Vibholm 

The  Technical  University,  Lundtofte,  Lyngby,  Denmark 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-86,  No.  8, 

PP  975-978  (  08/1967  )  . 

The  application  of  a  sem i -emp i r i ca 1  spark  breakdown  criterion  is 
illustrated,  and  it  »s  shown  that  it  can  give  a  very  detailed 
analysis  of  known  spark  breakdown  charccter i st i cs  for  the  sphere  gap. 
Measurements  ore  reported  on  scattering  in  impulse  voltage  for  a 
2 5 -cm  sphqr®  gap.  The  results  give  new  evidence  for  the  existence  of 
the  Toepler  di scont i nu i ty .  13  Refs. 

Primary  Keywords:  Spark  Breakdown;  Air  Gap;  Atmospheric  Pressure; 

Sphere  Gap;  Toeoler  Discontinuity;  Breakdown  Voltage 
Scatter 

COPYRIGHT:  1967  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIE5) 

( G«*  Electr i col  ) 

ASYMPTOTIC  PLASMA  AND  SHEATH  REPRESENTATIONS  FOR  LOW-PRESSURE  OISCMAR'*"* 

S.A.  Self 

Stanford  University,  Stanford,  CA  94305 

Journal  Of  Applied  Physics.  Vol.  36.  No.  2  pp  456-459  (02/1965). 

The  col  1 i si onless  plasma-sheath  equation  is  discussed  in  ie  limit 
that  the  ratio  of  Debye  length  to  discharge  dimension  is  vanishingly 
small,  for  the  cases  of  planar,  cylindrical,  and  spherical  symmetric 
discharges  Separate  rgpresentet i ons  for  tho  plasma  and  sheath 
regions  are  found  and  numerical  results  given  for  the  potential 
profiles,  i  o->  currents,  energy  distributions,  and  floating  well 
potentials  *or  two  different  assumptions  regarding  the  .on  generation 
function  >n  each  case.  10  Refs. 

Primary  Keywords-  Low-pressure  Discharge;  Co 1 1 i s i on  1 e ss  Plasma-sheath 
Equation;  Floating  Wall  Potential;  Ion  Generation; 
Electron  Distribution  Function 
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(SWITCHES,  CLOSING) 

(Gas  Gaos.  Self) 

PISE  TIME  AND  TIME  DEPENDENT  SPARK-D*?  RESISTANCE  IN  NITROGEN  AND  HELIUM 
T.P.  Sorensen  and  V.M.  Ristic 
University  uf  Toronto.  Toronto.  Canada 

Journal  Of  Applied  Physics,  Vol-  48,  No  1,  pp  114-117  (Cl/1977). 

The  rise  time  end  t i me-depvnden t  spam-gap  resistance  in  nitrogen 
end  helium  were  measured  using  a  novei  microwave  method.  Emoertcal 
frrmulas  for  soork-gap  resistance  and  rise  t:me  ere  p-cpojsrJ,  with  a 
maximum  error,  as  compared  to  exogr i men t a  1  results,  of  for-  f.\.  9 

Pef  s 

**  r  .  n* ,  /  Keywords:  Self-break  Spark  Gap:  Resistance  Measurement  ; 

Temporal  Resolution;  Nii'n:)»n  G«p;  Helium  Fep; 

Current  R’s»  Time;  Mic-owa.e  Diagnostic 
"rr*;GMT  1  977  AMERICAN  INSITLIL  OF  PM'SICv.  RtPRINlED  WITH 
PEPMI5SI0N 
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*'■  'n  tyf  EFFICIENT  GENERATION  OF  INTFNSE  PULSED  PROTON  BEAMS 
•a  J'  J  J  Lee  and  R  N.  Sudan 
si  *y.  Ithica.  Hi  14850 

«  Air;  ed  Physics,  Vol  46,  No  1-  PD  187-192  (01/1975). 

•  *  . d  •*  a,  th*  space -char ge- 1 i m i ted  reflex  vacuum  triode 

*r  eia-ator  show  a  m»ri,0,j  improvement  in  the  output 
•  •  i  •  -  n  of  t  device  In  the  current  machine,  a 

.  »•  ‘  ; \r  vpy  pro*'»r«  of  6000  A  is  produced  at  a  tun  *nt 

d  «'■  -«■  fn i.p  to  :  koV  have  been 

•e  *r  f.rte  •“  'Hii^tv.  de*innd  as  proton  energv  output 
•  •  •  -r  -t  'in  he®"  ra'se-J  from  10  to  425:  bv  the 

•  •  „  •'  '  elds  *ha‘  preven*  anomalous  electron  loss  in 

«  •  rig*  ^  of  the  electrons  Time-of-fli  gh  t 

•  •*  «  -  e'e-yits  The  heam  w*s  measured  to 

-  »  ‘  r  ,  v  •  *  si  *-ead  The  -esuits  r-htainpd 

*>  *  *  '  y  f  *■  » I  ed  to  t  *  »  t  any  es  o  f 

-  ♦  1  ,  r-j.sed  elvtron  a  r  el  era  tors.  8 
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(Particle  beams,  electron) 

( Generat <  on ) 

BEHAVIOR  OF  LOW-IMPEDANCE  RELATIVISUC  ELECTRON  DIODES  IN  CONVERGING 
MAGNETIC  GRADIENTS 

D . A  Phelps,  J.R.  Oldenettel.  P.  Korn  and  J.  Shannon 

Mo a  we 1 1  tabs  Inc.  San  Diego,  CA  92123 

Applied  physics  Letters,  Vol.  29.  No.  6,  pp  335-338  (09/1976). 

The  fcvhcvior  of  a  iarge-area  field  emission  diode  located  in  e  4:1 
converging  magnetic  gradient  is  described.  Evidence  is  presented  that 
th.s  technique  significantly  reduces  the  eerly-timc  L/R  decay  into 
th«  nominal  J/4  ohm  space- char ge- 1 i m i t ed  impedance  character i st i c . 
fie  ol  i  mi  r,-»t  i  on  of  lote-time  nlasma  closure  in  tho  diode  gap  is  also 
demonstrate  d.  Due  to  these  c h« r ac ter i st i c s ,  a  significant  reduction 
ii  the  tin,  -averaged  d  ode  impedance  and  an  improvement  in  the 
p j I se- 1 i na- o i ode  energy  transfer  efficiency  has  been  obta i ned* thereby 
permitting  first  observations  of  efficient  matching  to  a  sub-ohm 
pulsed  i ier'ron  accelerator. 

Pr-ima'y  Keywords  f-beam  Generation;  Field  Emission  Diode;  Magnetic 

Field.  Converging  Gradient;  Diode  Impedance  Reduction 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical ) 

STATIC  AND  DYNAMIC  PROPERTIES  OF  ARCS  NEAR  PLANE  SURFACES 
E.J.  Lqi  Cl)  end  DC  Jolly  (2) 

Cl)  General  Electric  Co,  Pittsfield.  MA  01201 

(2)  Massachusetts  Institute  of  Technology.  Cambridge,  HA 

2.  Physik.  Vol -  20,  pp  3-11  (01/1975). 

The  static  and  transient  behavior  of  arcs  near  plane  surfaces  are 
analyzed  theoretically,  and  the  models  obtained  are  compared  with 
empirical  data.  The  1 i near i zat i On  technique  of  Haecker  was  used  to 
predict  the  static  properties  of  the  arcs  and  showed  feir  agreement 
with  test  results  when  the  surface  was  dry,  but  was  off  when  the 
surface  was  wet.  Phillip's  model  was  used  to  analyze  the  dynamic 
behavior  of  the  arcs,  and  as  before  the  dry  surface  results  agreed 
with  theory,  but  wet  surface  results  did  not-  22  Refs. 

Primary  Keywords:  Dielectric  Surface;  Dry  Surface;  Wet  Surface; 

Experiment;  Theory;  Maecker'a  Method;  Phillips' 
Method . 
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(SWITCHES,  CLOSING) 

(Gas  Gaos.  Electrical) 

A  ICO  KV.  FAST,  HIGH  ENERGY,  NONUNIFORM  FIELD  DISTORTION  SWITCH 

R.S.  Post  and  Y . G .  Chen 

Columbia  University,  New  York.  NY  10027 

The  Review  Of  Scientific  Instruments.  Vol.  43.  No.  4,  pp  622-424 
<  04/1972) 

A  fast  closing,  high  voltage,  high  energy,  nonuniform  field 
distortion  switch  has  been  developed.  This  switch,  filled  with 
free-flowing  one  etmocpheric  sulfur-hexafluoride  gas,  operates  in  tha 
cascade  mode,  and  is  able  to  handle  36  kJ  at  85  kV .  These  switches 
have  bean  tested  and  put  into  operation  with  the  Columbia  high 
vcltage  capacitor  bank.  The  over-all  jitter  between  the  six  switches 
used  is  less  than  10  nsec  at  85  kV .  4  Refs. 

Primary  Keywords:  Field  Distortion  Gap:  $F/sub  6/  Gap;  Atmospheric 

Pressure;  Flowing  Gas;  85  kV  Operating  Voltage;  10 
ns  Jitter 

COPYRIGHT:  1972  AMERICAN  INSTITUTE  OF  PHYSICS ,  REPRINTED  WITH 
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(ENERGY  STORAGE,  CAPACITIVE) 

( Cooac i tor s) 

CERAMIC  HIGH-VOLTAGE  CAPACITORS  K-15U-1.  K-15U-2.  AND  K-15U-3 

N.V.  Stavitskaya  (Ed.)  and  S.Y.  Baban  (Ed.) 

FSTC  Report  No.  FSTC-HT -2 3- 7 62-68  (05/1969). 

Trans.  From:  Handbook  Published  By  The  Standards  Publishing  House, 

USSR  (1967) 

Availability:  AD  687317 

NT  I S 

This  report  is  e  translation  of  a  Soviet  standard  concerning 
ceramic  capacitor  fabrication.  The  present  standard  applies  to 
capacitors  of  fixed  capacitance  having  a  ceramic  dielectric,  designed 
for  operation  in  direct  current  circuits  with  e  voltage  up  to  30  kV , 
in  high  frequency  alternating  current  circuits  with  a  voltage  up  to 
25  kV  rms  and  in  pulse  modes.  0  Refs. 

Primary  Keywords:  Ceramic  Capacitor;  High  Voltage;  Standard  Of 
Fabrication;  Application  Data 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Electrical) 

CROWBARRING  TECHNIQUE  FOR  HIGH-VOLTAGE  CAPACITOR  BANKS 
W.K.  Tucker 

Sendia  Labs,  Albuquerque,  NM  87115 
(04/1971 ). 

Availability:  SC-DR-710154 

NTI5 

For  abstract,  see  NSA  25  17,  number  41665. 

Primary  Keywords:  Electric  Capacitors 
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(PULSE  GENERATORS) 

( C8PaCcuRRENT  SHAPING  TECHNIQUES  FOR  HIGH-VOLTAGE  CAPACITOR  BANKS 
W.K.  Tuckor 

Sendia  Labs,  Albuquerque.  NM  87115 
( 08/1971 > 

Availability:  5C-DR-710463 

NT  I S 

For  abstract,  see  NSA  25  23.  number  57268- 
Primery  Keywords:  Elect  ic  Capacitors 
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(ENERGY  STORAGE,  CAPACITIVE) 

(Capacitor  Banks) 

DESIGN  AND  CONSTRUCTION  OF  FAST  HIGH  ENERGV ,  HIGH  VOLTAGE  CAPACITOR 
BANKS 

W.  Hess 

Lawrence  Livermore  Lab,  Livermore.  CA  94550 
<  06/  1969) . 

Ava i 1 ab i 1 i ty :  UCID-16166 

NT  I S 

For  abstract,  see  NSA  17  11.  rumher  26591. 
primary  Keywords;  Electric  capacitors 
Secondary  Keywords:  AEG 
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(POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

DIGITAL  SIMULATION  AND  PARAMETER  ESTIMATION  TECHNIQUES  FOR  THE  E-LINE 
PULSE-FORMING  NETWORK 

L  .  U  Vennoy 

AT1T .  Wr i ght-Pat terson  AFB,  OH 

AFIT  Report  No.  AF I T /GE/EE/7 9* 2  (03/1979). 

Avai  lability:  AD  A069199 
NT  I S 

A  line-type,  voltage-fed.  pulse-forming  network,  called  the 
'E-line',  is  studied.  The  energy  to  be  delivered  to  the  load  is 
stored  in  a  source  capacitor  at  the  front  of  the  network.  Storing  all 
the  energy  in  the  source  capacitor  leads  to  a  more  reliable  and 
lightweight  system  than  is  achievalbe  by  a  conventional  network  where 
all  the  capacitors  store  energy.  The  network  is  to  deliver  100-200 
rectangular  pulses  per  second  to  the  load  where  each  pulse  is  20-30 
microseconds  in  duration  and  hos  a  pulse  height  of  30,000  volts.  A 
computer  program  is  developed  which  models  the  discharge  of  the 
network  and  is  used  to  analyze  the  output  pulse  shape  for  different 
inductor  and  capacitor  values  within  the  network.  Another  computer 
program  is  developed  which  estimates  thQ  inductor  and  capacitor 
values  needed  for  the  network  to  give  a  close  Approximation  to  the 
desired  rectangular  pulse.  8  Refs. 

Primary  Keywords:  'E-line'  Pulse  Forming  Line:  Simulation; 

State- var i ool e  Model;  Design  Considerations; 

Numerical  Calculation 
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(PARTICLE  BEAMS,  ELECTRON) 

( Genera  t i on ) 

CURRENT  FLOW  IN  A  HIGH-VOLTAGE  DIODE  SUBJECTED  TO  A  CROSSED  MAGNETIC 
FIELD 

T.J.  Orzechowski  and  G.  Bekefi 

Massachusetts  Institute  of  Technology,  Cambridge,  MA 

The  Physics  Of  Fluids,  Vol.  19.  No.  1,  PP  43-51  (01/1976). 

The  space-charge  limited  electron  cjrrent  (approximately  50  kA) 
flowing  in  a  pulsed,  high  voltage  (approximately  200  kV)  vacuum  diode 
is  studied  as  a  function  of  magnetic  field  applied  at  right  angles  to 
tha  diode  electric  field.  The  observations  compare  favorably  with 
predictions  from  sel f -cons t stent  theory  which  takes  account  of 
space-charge  and  allows  for  the  presence  of  the  magnetic  field. 

T ime- resol ved  measurements  of  the  diode  current  and  voltage  lead  to  a 
determi not i on  of  the  expansion  -elocity  of  the  cathode  and  anode 
plasmos.  It  is  shown  that  a  magnetic  field  of  approximately  5  kG 
suffices  to  stop  plasma  motion,  in  agreement  with  magnetohydrodyneml c 
computations.  Thus,  diode  closure  is  inhibited,  at  least  over  the  40 
nsec  time  span  cf  the  voltage  pulse.  39  Refs. 

Primary  Keywords:  E-beam  Generation;  Field  Emission  Diode;  Transverse 
Megnctic  Field;  Electron  Current  Flow;  Cylindrical 
Diode;  Graphite  Cathode 
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(REVIEWS  AND  CONFERENCES;  PULSE  GENERATORS) 

(Reviews;  Reviews) 

FORMATION  OF  NANOSECOND  PULSES  OF  HIGH  VOLTAGE 
G  A  Mesyats,  A.S.  Nasibor  and  V.V.  Kremnev 
FTD  Report  No.  F 1 D-HC - 38 5 - 7 1  (11/J971). 

Trans.  From:  Formi rovoni ye  Nanoesundnykh  Impul'sov  Vysokogo 
Napryazhen i ya  1970,  pp  1-153 
Availability:  AD  733130 

NT  1 5 

The  book  is  devoted  to  the  design  end  construction  of  devices 
producing  pulses  lasting  from  one  to  hundreds  of  nanoseconds  of 
voltage  ranging  up  to  1000  kV  A  survey  is  given  of  the  existing 
methods  for  producing  short  high-voltage  pulses.  Various  types  ef 
circuitry  for  generators  of  high-voltage  nanosecond  pulses  are 
discussed.  An  analysis  is  given  of  transient  processes  within  the 
frrmowork  of  equivalent  circuits.  Engineering  calculations  ere 
included  for  the  formative  elements  of  various  types  of  generators. 
Consideration  is  gven  to  circuits  correcting  pulse  waveforms,  and 
•Iso  to  circuits  used  to  measure  pulse  parameters.  This  book  is 
intended  for  evpe  mental  physicists,  specialists  in  the  area  of 
electrical  and  indio  engineering,  and  for  students  majoring  in 
eng-neeri-ig  176  Refs. 

Prim. ry  Keywords  Nanosecond  Pulse;  Pulse  Signal;  Circuit;  Design; 

Fnlse  Generators 
Scronda-v  F  eyv.or  «.'a  •  Pulse  Laser 
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( c  N  F  R  G  r  STORAGE.  CAPACITIVE) 

(Con; ci tors) 

HIGH  ENERGY  DENSITY  CAPACITORS  FOR  VACUUM  OPERATION  WITH  A  PULSED 
PLASMA  LOAD 

W  .  )  Guman 

f  «■ 'chi Jd  Industries  Inc,  Farmingdale.  NY  11735 
Final  Report.  No.  H  AS  A- C  R- 1 98  1  3  .  59p  (  03/1  976  ). 

A^a-lability:  N7 7  -  1 9 1 66/6ST 

NTIf 

Results  of  the  effort  of  designing,  fabricating,  and  testing  of  a 
40  jeules/lb  ( 88 • 2  joules/Kg)  high  voltage  energy  storage  capacitor 
suitable  for  operating  a  pulsed  plasma  thruster  in  a  vacuum 
environment  for  millions  of  pulses  are  presented.  Using  vacuum 
b-azirg  and  heli-arc  welding  techniques  followed  by  vacuum  and  high 
pressure  helium  leak  tests  it  was  possible  to  produce  a  hermetically 
sealed  relatively  light  weight  enclosure  for  the  dielectric  system. 

An  energy  dens’ty  of  40  joulcs/lb  was  realized  with  a 

KF-polyvmyl  i  dene  fluoride  dielectric  system.  One  capacitor  was  DC. 

1 i (p  tested  at  4  KV  (107 .8  joules/lb)  for  2.000  hours  before  it 
fa*  'ad  Another  e>r»«,de'J  2,670  hours  without  failure  at  38  3 
joules/lb.  Pulse  life  testing  in  a  vacuum  exceeded  300.000  discharges 
with  testing  still  in  progress.  The  D.C.  life  test  data  shows  a  small 
decrease  in  canac • tn-ce  and  an  increase  in  dissipation  factor  with 
time.  Heat  transfer  from  the  load  to  the  capacitor  must  also  be 
considered  besides  the  self-heat  generated  by  the  capacitor, 

»rimary  Keywords:  Capacitors;  Energy  Storage;  Plasma  Engines;  High 
Voltages;  Vacuum,  Accelerated  life  Tests; 
Dielectrics;  Failure;  Heat  Transfer;  Plasma  Jets 
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HIGH  VOL  T  ACT  DOUBLE  PULSE  SYSTEM  FOR  THE  STUDY  OF  THRESHOLD  SWITCHING 
MATERIALS 

C  H  CuId 
Ames  Lab.  IA 
( C5/1975) 

Availability:  IS  3459 

NT  I  S 

No  abstract  available 

Primary  Keywords  e  **-'•-  r  orduct  or  Swi  tches_Per  f  ormance  Testing; 

Cana  :  i to- s ;  Electric  Potential;  Electronic  Circuits; 
Mechanics;  Pulse  Circuits:  Pulse  Rise  Time;  Pulses: 
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(PULSE  GENERATORS ;  POWER  CONDITIONING) 

(line  Type.  Pulse  Forming  Networks) 

HIGH  VOLTAGE  NANOSECOND  PULSE  GENERATORS 

C.  Zavalas 

Caber  Electronics  Jnc.  Stamford.  CT  06902 

Eradcom  Report  No.  DEIET-TR-77 -265  1-5  (05/1980). 

Avai laoi 1 i ty :  AD  A087291 
N7I5 

A  parallel  Blumlein  curcuit,  combined  with  a  spark  gap  switch,  was 
designed  for  operation  at  29  kV.  5  kA  Peak.  Tests  were  conductoa  with 
a  single  Blumlem  with  a  10  ohm  load  Because  of  problems  with 
breakdown  »n  the  triggered  spark  gap.  a  slightly  larger  spark  gap  was 
substituted.  Ar,  acceptable  pulse  was  delivered  from  the  pulse  form  ng 
network  after  adjustment  of  the  inductive  elements  in  the  network  0 
Ref  s . 

Primary  Keywords:  Pulse  Ggne-atorj  Blumlem;  Spark  Gap  Switch; 

Avalancho  Transistor 
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HIGH  VOLTAGE  PULSE  CAPACITORS 

G . S .  Kuch i nsK i i 

FTD,  Ur i ght -Patterson  AFB.  OH 

No  f TP-HC-23-2678'74,  197p  <09/1975) 

Availability:  AD- AC  1 7  190/0ST 

NT  1 5 

High  voltage  pulse  power  capacitors  are  considered  in  this  book. 
The  charartar  sties  of  the  basic  insulation  materials  are  presented. 
The  physical  processes  arising  in  pulse  capacitors  under  various 
ooeratmg  conditions  ft-e  considered.  A  technique  is  given  for 
calculating  the  basic  dimensions  of  capacitors,  inductance,  energy 
losses,  thermal  calculations,  and  evaluation  of  service  life  and 
reliability.  The  mein  contemporary  types  of  domestic  and  foreign 
pulse  capaci-ors  are  described. 

Primary  Keywords:  Capacitors;  Pulses;  High  Voltage;  Electrical 
Insulation;  Translations;  USSR 
Secondary  Keywords:  NTISDODAF 


9081 

HIGH  VOLTAGE  PULSE  GENERATOR 

D . L -  Pi ppen 

National  Aeronautics  and  Space  Admi n i strat i on.  Wash* ngton,  DC 

Patent  No.  PAT-APPL-845  365.  (09/1970). 

Availability:  PATENT-3  530  336 

NT  IS 

A  capacitive  discharge  circuit  is  employod  to  produce  a 
controlled,  high  voltage,  fixed  energy  spark.  A  fixed  voltage  for  the 
spark  discharge  is  provided  by  a  storage  capacitor  connected  in 
parallel  with  a  Zener  diode.  Discharge  of  the  capacitor  through  the 
primary  of  an  output  transformer  is  controlled  by  a  separately 
powered  control  circuit  which  employs  a  silicon  controlled  rectifier 
(SCR)  as  a  switching  device.  A  Zener  diode  employed  in  the  control 
Circuit  is  subject  to  the  storage  capacitor  voltage  and  when  the 
desired  capacitor  voltage  is  reached,  is  driven  into  conduction  to 
fire  a  second  SCR  in  the  control  circuit  which  in  turn  activates  a 
relay  to  energize  a  ready  lamp  indicating  that  the  circuit  is 
prepared  to  deliver  a  fixed  energy  spark.  The  charge  circuit  is 
manually  fired  by  closing  «  switch  or  is  automat ical ly  fired  each 
time  the  circuit  '3  prepored  to  deliver  the  fixed  energy  spark  by 
linking  the  switching  mechonijm  to  the  relay.  After  eoch  disc-arge. 
tha  first  SCR  is  automatically  commutated  by  the  back  EMF  of  the 
output  transformer  and  the  second  SCR  is  commutated  by  the  AC  input 
to  the  control  circuit. 

Primary  Keywords:  Patents;  High;  Voltage;  Pulse;  Generator 

Sacondary  Kaywords:  PAT-CL-31 5-291 ;  NT  1 SGPNASA 

Distribution  Restriction:  THIS  GOVERNMENT-OWNED  INVENT  ION  AVAILABLE 
FOR  U  S.  LICENSING  AND.  POSSIBLY.  FOR 
FOREIGN  LICENSING.  COPY  OF  PATENT  AVAILABLE 
COMMISSIONER  OF  PATENTS,  WASHINGTON.  O.C. 
20231  *0.50. 
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HIGH  VOLTAGE  PULSE  SUPPLY  FOR  WIRE  SPARv  CHAMBER  BY  MEANS  OF  THTRATPON 
K.S.T  Watansbe 

Tokyo  University,  Tanash:  (Japan).  Insi  ’or  Nuclea  Study 
(01/1976)  . 

Availability:  INS-TH-109 

NTI5 

Tha  wire  spark  chamber  i»  being  operated  conveniently  as  one  of 
the  important  track  moasuri-g  cw  cts  --  n'lotor  nucieus  interaction 
experiments  with  the  1.3  BeV  sync  hr  o  *  r  ;  >  ;  n  *h*  Institute  for  kjci»»r 
Study,  the  University  of  ’ok,-;.  ! n  o- dv*  t"  get  the  stable  ooer»t>or 

of  the  chamber  at  h>gh  effit  «n;y  cur  j  ;  ng  experimental  p«  od- 
the  pulse  supply  employing  *  he- ter  on  m  filled  thyr*tr-jr.  was 
produced  fer  the  high  vol ta  ;e  cir.i ’ti  N  «  tn. -••ron  used  wos 
CX-1159  (EE  and  V  Co..  Ltd.,',  a  high  ,  *r  f  or*.trt.i  tuoe  nf  redv.ee1  :>me 
jitte-,  prolonged  life,  small  internal  inra-Jance  inj  s*ort  tre«s<'io 
time.  The  pulse  supply  was  produced  by  *t)cr»  ng  med„’.ar  parts.  rot 
paying  special  care  to  the  pout-  supiiy  arm  it*  s*  ab'  1  « ft  \ «  r  •  b«'. 

mainly  considering  long  term  s’ab'l'ty  e*  d  »*sy  ma-  ten#-.:.e  ’’.i-s  it 

was  divided  irto  a  main  module,  a  bias  suwwly  and  a  tonrTenser  ban** 

As  a  result,  int  total  transition  '  ■  a «  the  hi*,1-  .r.tage  "'r’-ur; 

was  )  99  n  s ,  while  the  rise  time  u#  c#«.*n  •  t-  mi  -as  t>  3  ns  It  hat, 
operated  stably  for  o  ve-  3  r- <  -.•»•  r,i  i  -  »  .  .  *  »  •  i  •*- •  •  •  g 

the  continuous  operat’C'*  at  >  %  ,r  a '  -  y  *  r  '  *  <!c"  n-«, 

citat  Oh  08 : 113979) 

Primary  Keywords:  Hif’  -  '  t  *  a.-  *  ,e  »'i,v.  -  -•  i  ~*  '  »M  «■». 

Cana  tor*  ■’r'1  r u  -  *  vs.  Ii  yra*»«*  i 

Saconda  ry  Keywords  IN  JAF*N>  1  e  w  ‘  I  *  ’ 
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(Rower  Surplies) 

H 1GH- VCL  T  AGE  SUPPLY  SYSTEM  FOR  ELECTROSTATIC  DEFLECTOR 
V.A.  Akkuratov.  A*  Gla:ov.  V.V.  Kudryashov,  M.M.  Semenov  and  N.G. 

' hakun 

Joint  Inst,  for  Nuclear  Research,  Dubne  (USSR)-  Lab.  of  Nuclear 
Problems. 

(01/1978) . 

Availability:  J I  NR -R - 9- 1 1 349 

HTIS 

To  i ncr ease  the  efficiency  of  output  of  accelerated  particles  a 
system  of  high-voltage  supply  to  the  elect rostat i c  deflector  of  the 
U-120  M  cyclotron  was  developed.  Tha  peculiarity  of  the  system  is  • 
possibility  of  a  de«P  and  smooth  (90X)  regulation  of  rectified 
voltage  with  its  stab-.ity  being  preserved.  To  power  the  multiplying 
column  assembled  using  a  single-cycle  circuit  on  the  2  Ts  106  G 
jxo 1 1  - d i men  si  oral  rectifying  pests  and  K15-9  condensers,  a  transistor 
converter  and  a  step-up  t r e”jf ormer  of  an  original  design  o*-  a 
disconnected  ferrite  core  are  used.  To  raise  the  t ransf ormat i on 
coefficient  and  to  obtain  voltagy  of  a  sinjso'dal  shape  the  frequency 
of  the  converter  has  been  chosen  to  be  equal  to  the  frequency  of 
successive  resonance  o'  the  t''*iijfornjr  ?r*t  taring  induction  with  the 
input  capacity  o'  the  column  The  stabilisation  system  consisting  of 
two  rirgj  of  feedback  perm  tted  the  comb  i  n.it  i  on  of  deep  smooth 
regulation  of  rectified  voltage  end  its  stab i 1 > 2«t i on  with  a  high 
accuracy.  ( Atom • ndex  c ; tat ■ on  10:941637) 

Primary  (syuardj:  ;  rr  Cyr 1 ot ren 5;  Beam  Extraction:  Capacitors; 

Ef<  iciarcy.  Electronic  Circuits;  Electrostat-.  c 
bento.  Ferrites:  Flowsheets;  Performance  Testing; 
Power  Supplies.  Voltage  Regulators 
Secondary  Keywords:  IN  RUSSIAN;  foreign  Technology;  ERDA/930302; 

NT  I  SIN  1 5 ;  NT  I SFNUR 

Distribution  Restriction:  U-5.  SALES  ONLY. 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

IMPROVED  SYSTEM.  FGR  THE  MEASUREMENT  OF  HIGH-VOLTAGE  PULSES 

W.  A .  Stephenson 

Sand i e  Labs.  Albuauerque.  NM  87115 
(  05/1976  )  . 

Availability:  SAND-75-0970 

NT’S 

A  small  71.8  mm  x  127  ir.m  (2.83**  x  5'*)  capacitive  voltage  divider 
is  descnbed  that  is  used  for  measuring  waveforms  in  the  2G0  kilovolt 
range  with  durations  of  tens  of  mi croseconds •  The  device,  immersed  in 
a  d-electric  fluid,  works  over  the  temperature  range  of  219  to  397 
exp  0  K  (-65  to  *165  exp  0  F).  The  divider  works  into  an  electronic 
impedance  matching  line  driver  which  has  selectable  division  ratios 
of  10.000,  20.00C.  30,000.  and  works  into  a  50-ohm  load.  Total 
deviation  in  division  ratio  for  the  system  is  in  the  order  of  *1.3 
percent  to  -1.05  percent.  (ERA  citation  01:018808) 

Primary  Keywords:  Capacitors;  Electric  Measuring  Instruments;  Neutron 
Sources;  Electric  Potential;  Electronic  Circuits; 
Pulsed  Neutron  Techniques;  Pulses;  Wave  Forms 

Secondary  Keywords-  ERDA/070200  ;  ERDA/94  0 .300  .  NTISERDA 
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(Systems.  Systems) 

PULSER  FOR  EMP  SIMULATION 

W  H.  Wr-ght  Jr. 

ECOM.  Fort  Monmouth.  NJ  07703 

S’. UM  Report  Ha.  EtCiM-9198  (02/1979). 

Availability-  FCOM-9198 
NT  I  5 

This  development  project  was  undertaken  to  provide  a  pulsar 
eep/ble  cf  driving  a  low* imnadonca  array  of  antennas  with  a 
hi gn- peak -power ,  short  r,se-time  pulse  to  simulate  the  electrical 
interference  effects  o*  an  electromagnetic  pulse  (EMP).  The  final 
puiser  prod:  ted  -■  190  kilovolt  'kV),  72  kiloemperes  (kA)  output  pulse 
with  a  6  na-cserond  (ns)  voltage  rise  time  and  92  ns  current  rise 
tire  throw*?-,  a  single  output  switch.  Additional  experiments  showed 
ho-r  mul'ifc  *•  cutcu*  switches  could  reduce  the  current  rise  time  to  14 
ni  m  i’i  a  0  ns  jitter  The  pu'pu t  jwteh  was  a  wet#r-or  air-filled 
s:>r-  ’  k  gap.  rnd  locnit'O-i  in  hath  modes  is  described.  The  report  also 
include*.  de-.i  y  i  »if  ormat  i  on  on  a  simple  and  reliable  100  kV  DC 
switch,  a  1  iw-iia»*j-ncB  t-igh  power  dummy  load,  and  voltage  and 
-  f-rent  iMv-in.)  devices  for  viewing  fost  transients.  10  Refs. 

Primary  Key-wc-is  Caemtor  Discharge:  Strip  Line  Pulser;  Spark  Gap; 
Water  Switch;  Dummy  Load 
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Y  S  T  r  R  A  C-  E  ,  CAPACITIVE) 
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R  c  GUI  A  TOR  FDR  HIGH  VCITaGE  CAPACITOR  BANK 
**,.'oiti*i“  an?)  N  V.  Lazarev 
A  i.--i,  c  F  no'  gy  Institute.  Mosers-..  USSR 
s  9?0  >  . 

•.tul  ty  I  I  CF  761 
NT  13 

Fo*  abstract,  see  NSA  25  12.  number  28106. 
v  Keywords:  Electron  Tuhes;  L  i  near  Accelerators 
>■’  .t  .  n  »n*,1.  -rt  » on  U.  G .  SALES  ONLY 


CAPACITOR  BEHAVIOR  UNDER  FAST  TRANSIENT  OVERVOLTAGES 
*  D  Castle 

Houston.  Tx  7  7058 
*•  *  5  A  Iff  /  58152  (l?r  1974) 

n: 5- 14030 

4’  IS 

Cn  motors  were  tested  to  determine  failure  time  when 

‘ 1  r T  d<i^atio'-.  high-voltage  surges  caused  by  lightning 
•*r  g  is  of  inntfrn  to  NASA  because  of  possible  damage 
■  t  pf.iT-#M  cum-ti  1  ho  test  was  designed  to  determine 
t  t-c  ‘o>-  ( An*  n  |  -jis  (.AP/T-tir  failure  end  the  amount  of 
s  .  *  i  'i*  r-.-ild  i.jhivt,  without  Permanent  damage,  in 

»"  *  l  ’•  ana,  -tors  tested  exhibited  good  recovery  from 

t  "O  shot  p-ises  with  no  failure  at  any  voltage,  forward 
ii  In's  than  25  m  i  r  r  o  seco-i.'s  0  Re*s. 

'.i  i  n  1  tnr  Brea«down,  Circuit  Protection;  High 
VoJtnge.  Fa-;.jr*  Analysis.  LigFitning;  leakage 


4093 

(ENERGY  STORAGE,  CAPACITIVE;  PULSE  GENERATORS) 

(Merx  Generators)  Marx) 

THE  MOLECULE,  A  COMPACT,  HIGH-DENSITY,  HIGH- PRECISI ON  MARX  GENERATOR 
O.M.  Strickland  and  W.L.  Heatherly 
AFUL.  K  i  rt land  AFB ,  NM  87117 
AFWL  Report  No.  A FUL -TR-7 3- 1 96  (11/197J). 

Avai labi 1 i ty :  AO  915353 
NTIS 

A  Marx  gmcrator  with  tha  highest  ene-gv  density  avar  achieved  (39 
j/pound)  is  described.  Tha  unit,  which  operates  at  2  MV  in 
atmospheric  SF/sub  6/,  is  2  m  long,  store?  18  kj ,  and  weighs  460 
pounds.  Tha  dasign  incorporates  several  novel  features:  tha  stage 
capacitors  are  100-kV  plastic-cased  units  with  a  density  of  100 
joules  par  pound;  grading  is  achieved  by  split  grading  rings,  end  a 
conductive  elastomer  charges  and  triggers  tha  resistors.  Its 
compactness,  light  weight,  and  atmospheric  gas  insulation  ideally 
smt  this  Marx  design  Tor  a  variety  of  applications  such  as 
bounded-wa/e  and  radiating  EMP  simulators,  plasma  davicas.  laser 
systems,  and  el ectrcn-boam  Devices.  The  modular  nature  allows  the 
design  voltage  to  be  increased  or  decreased  as  necessary.  The  unit 
hcs  a  demonstrated  erection  jitter  of  less  than  10  nsec  over  a  71 
voltage  range  and  consequently  can  Da  precisely  time-tied  to  rest 
sequences  or  to  other  hardware.  8  Refs. 

Primary  Keywords:  High  Energy  Density.  Very  High  Voltage;  Grading 
Pmgs;  Modular  Design;  EMP  Simulation 


PULSE  FORMING  NETWORKS  FOR  FAST  PUMPING  OF  HIGH  POWER 
El  EC  T  RON- BEAM-CONTROL  LEO  C0/5UB  2/  LASERS 

K.B.  Riepe 

Los  Alamos  National  Labs,  Los  Alamos.  NM  87545 

No  CONF-75110Z-1 ,  10p  (01/1975). 

Availability:  L A-UR- 7 5- 1 832 

NT  I  S 

The  transverse  electric  discharge  is  e  widely  used  technique  for 
pumping  CO  sub  2  lasers  at  high  pressures  for  the  generation,  simply 
and  efficiently,  of  very  high  power  laser  pulses  The  development  of 
tha  electron-beam-controlled  discharge  has  allowed  the  application  of 
the  transverse  di scharga  to  large  aperture,  very  high  energy  systems. 
LASL  is  now  in  the  process  of  assembly  and  checkout  of  a  CO  sub  2 
laser  which  is  designed  to  generate  a  ona  nanosecond  pulse  containing 
10  kilojoules,  for  use  in  laser  fusion  experiments.  The  front  end  of 
this  lose"  consists  of  a  set  of  preanol i f i ers  end  a  mode  locked 
oscillator  Wth  alectro-opt  1  c  single  pulse  switenout.  The  final 
amplifier  stage  consists  of  four  parallel  modules,  each  one 
consist  ng  n *  a  two-sided  electron  gun.  and  two  35  x  35  x  200  cm  gas 
pjmping  rog, ons  operating  at  a  pressure  of  1800  torr  with  a  3/  exp  1 
/  sub  4  /I  (He/N  sub  2  /CO  sub  2  )  laser  mm. 

Primary  Keywords  Carbon  Dioxide  Laser s_Pump i ng ;  Electric  Discharges; 

Electron  Beams-  Pulse  Generators 

Secondary  Keywords:  Optical  Pu-ping.  NTISECDA 
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(SWITCHES,  OPENING) 

( Superc  Deduct i ve ) 

INVESTIGATIONS  ON  FAST  SWITCHING  S-J^ERCONDUCTIVE/NORMALCCNDUCTIVE 
CURRENT  BREAKERS  (CRYOTRONS) 

M.  Pillsticker 

Institut  fgr  Plasmaphysik.  Garching.  FRG 

Proceedings  Of  The  6th  Symposium  Or  Engineering  Problems  Of  Fusion 
Research,  pp  453-451  (11/1976). 

Operating  physical  experiments  often  requires  switching  equipments 
for  the  fast  commutation  of  high  currents  from  the 

current~breaker-branch  of  a  network  into  en  ohmic  or  capacitive  load 
branch.  Considering  circuits  with  superconductive  windings  breakers 
working  as  cryotrons  (SC/NC  switching)  are  researched.  Requirements 
for  extremely  fast  current  breaking  at  a  minimum  trigger  energy  are 
defined.  Possible  are  triggering  by  current  pulse  end  magnetic  field 
pulse-  Advantages  and  d i sadvantages  of  the  trigger  methods  ere 
explained.  Concepts  of  breaker  units  are  presented  being  very  small 
and  suitable  for  single  operation  as  well  as  in  parallel  and/or 
serial  arrangement.  Breaker -uni ts  are  switched  carrying  currents  of 
nearly  800  A  at  the  superconductive  state  bofore  triggering.  Current 
commutation  times  less  than  0.5  microseconds  were  measured.  The 
maximum  switching  voltage  ecross  a  breaker  must  be  less  than  5  kV .  4 

Refs. 

Primary  Keywords:  Cryotron;  Superconductive  Switch;  Magnetic  Field 
Triggering;  Current  Pulse  Triggering;  Zero 
Resistance;  Finite  Resistance;  Resistive  Load 

COPYRIGHT:  1976  IEEE.  REPRINTED  WITH  PERMISSION 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

<HOVEL°CAPACITOR-DIVIDER  VOLTAGE  SENSORS  FOR  HIGH-VOLTAGE  TRANSMISSION 
SYSTEMS 

A.  Stalewski  (1)  and  G.C  Weller  (2) 

(1)  CEGB.  Burymead  House,  Guildford  GU2  5BN,  UK 

(2)  GEC  Measurement  Ltd,  Stafford,  UK 

Proceedings  Of  The  IEE,  Vol .  126,  No.  11,  pp  1186-1195  (11/1979) 

A  design  is  presented  for  a  new  capacitive  divider  end  amplifier 
system  for  the  protection  of  high  voltage  power  lines.  The  effect  of 
trapped  charge  (charge  trapped  in  the  divider  after  the  breaker 
opens)  is  considered  and  a  solution  is  proposed.  Parasitic  inductance 
effects  and  problems  with  discharges  caused  by  polution  are 
discussed.  10  Refs-  ^ 

Primary  Keywords:  Capacitive  Voltage  Divider;  Performance  Test;  AC 

Voltage;  Impulse  Voltage;  Charge  Trapping;  DC  Offset 

Secondary  Keywords:  Power  L  i  ,ie  Protection 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Charging  Circuits) 

PRECISION  REGULATED,  20  KW.  MODULATOR  P FH  CHARGING  SYSTEM 
C.A.  Carson 

Westmghouse  Electric  Corp,  Baltimore,  MD  21203 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  34-37  (06/1978). 

This  pape>-  describes  a  now,  h •  gh  efficiency,  regulated  modulator 
ehorging  system  that  accurately  cha-gos  trie  pulse  forming  networks 
(PFN's)  in  a  14  meguwrtt  modulator  to  ever  3  kV  without  the  use  of  a 
conventional  high  voltage  power  supply,  or  dissipative  regulator .  it 
is  impervious  to  load  noon  ord  short  circuits  and  regulates  PFN 
voltage  precisely.  The  circuit  stores  a  measured  amount  of  energy  in 
a  t ran sf '■  mar  as  1/2  LI'sup  2/  and  then  tro-fers  i  t  to  a  PFN 
capacitor  as  1/2  CV/sup  2/.  This  technique  u»os  cions’  der  abl  y  less 
parts  than  previous  methods  and  therefore  produces  impressive  size, 
weight  and  cost  reductions  as  well  as  design  simplification.  It  also 
Charges  end  regulates  PFN’s  more  efficiently  than  previous  methods 
because  of  using  less  parts  in  tha  main  power  path  and  now  using  a 
dissipative  regulator.  3  Refs. 

Primary  Keywords  High  Energy.  Precise  Energy  Stored  In  T ransf or rer ; 

Design  5  rpl  I  f  •  rat  i  or. :  Ho  Dissipative  Regulator 
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(ENERGY  CONVERSION.  ELECTRICAL) 

(Power  SuppliesJ 

CONTROLLED  AVALANCHE  RECTIFIER  CHAINS  FOR  ACCEL  ERAT INC  VOLTAGE  SUPPLIES 
H.N.  Hanna 

Egyptian  Atomic  Energy  Establishment,  Cairo.  Cgypt 
Internet i ona )  Journal  Of  Electronics,  Vol  54  No.  1,  pp  121-126 
< 11/1971) . 

Controlled  avalanche  rectifier  chains  are  orooosed  as  an 
alternative  to  convent i onal  silicon  rectifier  chains  since  voltage 
Sharing  capacitors  era  not  needed  Voltage  and  currant  distribution 
is  analyzed  as  era  the  re>.tif«er  current  and  power  rat-ngs  A  :!es-gn 
example  is  given.  4  Rafs 

Primary  Keywords:  Controlled  Avalanche  Rectif-er,  Series  Correction. 

Voltage  Sharing.  No  Caper  tors 
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(PULSE  GENERATORS) 

( T  r i yger  ) 

SCR  TURN-OFF  PROBLEM  ELIMINATED  IN  RAPID-FIRE  STROBOSCOPE  TRIGGER 
D.  Zmder 

Motorola  Sem i -conductor  Products  Inc.  Phoenix.  AZ  B5D08 
Electronic  Design,  Vol.  22.  pp  116  (10/1973). 

In  the  Circuit  presented  a  low-voltage  rectifier  and  a 
high-voltage  transistor  allow  the  SCR  to  turn  off  when  the  capacitor 
Charging  current  »s  greater  than  the  SCR  holding  current.  Pulse  rates 
of  greater  than  1  kHz  can  be  achieved.  0  Refs. 

Primary  Keywords:  Trigger  Generator;  SCR  Switches;  Rep-rated;  Charging 
Circuit 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generati on ) 

EXPERIMENTAL  INVESTIGATION  OF  HIGH-CURRENT  RELATIVISTIC  ELECTRON  FLOW 
IN  DIODES 

M.  Di  Capua.  J.  Creadon  and  R.  Huff 

Physic  International  Co,  San  Leandro.  CA  94*77 

Journal  Of  Applied  Physics.  Vol.  47.  No.  5.  pp  1887-1896  (05/1976). 

Various  aspects  of  the  magnetically  salf-pmched  electron  flow 
patterns  in  megavolt  megampere  diodes  have  been  investigated.  The 
onset  of  pinching  has  been  correlated  with  a  transition  from 
Chi ld-Langmui r  to  perepotont i el  vo 1 tage -current  characteristics.  The 
average  velocity  at  which  the  pinch  sweeps  towards  the  axis  has  bean 
-easured  and  is  found  to  be  approximately  mm/nsec.  The  invariance  of 
♦he  currant  under  geometrical  scaling  is  demonstr ated,  and  the 
connection  between  this  invariance  and  plasma  motion  is  discussed. 
Measurements  of  total  diode  current  are  compared  with  existing 
theories  and  agreement  is  found  with  the  parapotent i al  model.  31 
Refs. 

P-  r.ery  Keywords:  E-beam  Generation;  Field  Emission  Diode;  Electron 
Flow;  Magnetic  Self  Pinching,  Parapotent i al 
Voltage-current  Character i st i c 
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( INSCl ATT0N.  MAGNETIC ) 

(  ) 

MAGNETIC  INSULATION  OF  HIGH  VOLTAGES  IN  VACUUM:  COMPARISON  OF 
EXPERIMENT  WITH  SIMULATIONS 

K  D-  Ba-gcron  (1),  J.W.  Poukey  (l).  MS.  Di  Capua  (2)  and  D.G.  Pellinen 
(2) 

(1)  Sandia  Labs,  Albuquerque.  NM  87115 

(2)  Physic  Intemat  i  ona  1  Co.  San  Leandro.  CA  74577 

Sand. a  Report  No  5AND-78-1145C  (09/1978). 

A  .•  a  :  labi  1 1 1  y  :  SAND-  78  -  1  145C 
N11S 

Experiments  on  long  magnetically  insulated  vacuum  transmission 
line',  at  the  700  kv/cm  level  have  been  analyzed  by  comparing  with 
computer  simulations.  The  particle- in-cel  1  code  used  is  2-D, 
time-dependent  and,  like  the  experiments,  coaxial  cylindrical. 
Comparison  could  be  made  with  current  monitors  at  three  intermediate 
longitudinal  positions  at  both  the  outer  electrode  (for  total 
current)  and  the  inner  electrode  (for  boundary  current).  The  overall 
agreement  ur s  quite  good,  though  the  measured  boundary  current  was 
consistently  about  22X  lower  than  the  simulation  values.  In  addition, 
a  detailed  comparison  of  the  redial  variation  of  several 
t i me- aver  aged  quantities  from  the  simulation  was  mada  with  the 
predictions  of  the  pa  r  a  poter.  1 1  a  1  theory.  It  was  found  that  the 
electric  potential  was  vary  similar  in  tha  two  cases,  but  the  cherge 
and  current  densities  were  not-  12  Refs 

Primary  Keywords  Long  Transmission  Lina,  Experiment;  Theory;  Current 
Measurement;  Par 1 1 c la* i n-cal 1  Computer  Code;  Good 
Agreement 
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r  n*Pr  7Cl E  BEAMS ,  ELECTRON  ) 

<  T  ran  sno •  t i 

TRANSPORT  01  A  RELATIVISTIC  ELECTRON  BEAM  TO  A  FUSION  TARGET 
.1  Rudai*  c  v 

1  V.  K  u  r  c  ha *  o /  Institute  of  Atomic  Energy,  Moscow,  USSR 

Soviet  Journal  Of  plosma  Physics.  VoJ.  4,  No.  1,  pp  40-43  (01/1978). 

Trans  From:  Fiziki  Plezmy,  Vol.  4,  pp  72*77,  (Jan-Feb  1978) 

9  Refs 

Primary  Keywords:  Vacuum  line;  Magnetic  Insulation;  5  Meter  Distance) 
10el4  Watt  Beam.  Turbulent  Heating  In  High  Currant 
Di  ode 
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(INSULATION.  MATERIAL  ) 

(Systems) 

A  GAS-SUPPLY  LINE  WHICH  PERMITS  A  HIGH  VOLTAGE  TO  BE  MAINTAINED  ACROSS 
ITS  ENDS 

G.C.  King,  M.  Trone  end  R.C.  Bradford 

University  of  Manchester.  Manchester,  UK 

Journal  Of  Physics  Ei  Scientific  Instruments,  Vol.  9,  dp  10*9-1050 
(12/117*). 

A  simple  gas-supply  line  is  described  which  allows  a  high  voltege 
to  be  maintained  across  its  ends  at  gas  pressures  in  the  gas  line  at 
which  electrical  breakdown  would  normally  occur.  It  consists  of  a 
series  of  insulated  electrically  conducting  tubes  across  which 
resistors  are  connected  in  a  similar  manner  to  the  dynode  resistor 
chain  of  a  photomultiplier.  In  the  present  application  a  voltage  of 
2.5  kV  is  maintained  across  the  ends  of  the  gas  line,  but  this  may 
readily  be  increased.  1  Refs. 

Primary  Keywords:  Gas-supply  Line;  Enhanced  Insulation  Properties; 

Increased  Breakdown  Voltage;  Grading  Resistor 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

OPERATION  OF  SLIDING-SPARK  ARRAYS  FOR  LA5ER  PRE-IONIZATION 
B.  Norris  and  A.L.S.  Smith 

University  of  St.  Andrews.  St.  Andrews.  Fife  KY16  1SS.  UK 
Journal  Of  Physics  E;  Scientific  Instruments,  Vol.  10.  No.  5,  pp 
551-55*  (05/1977). 

The  electrical  conditions  necessary  for  reliable  operation  of 
si i di ng- spark  arrays  have  been  determined.  The  emission  from  an  array 
can  be  considerably  enhanced  by  critically  damping  the  spark 
discharge  circuit.  When  used  to  pre-ionire  a  CO/sub  2/  laser  there 
must  be  a  dolay  between  the  array  and  main  discharge  pulses,  but  this 
delay  may  bo  as  small  as  100  ns  and  less  than  the  array  discharge 
pulse  width.  10  Refs. 

Primary  Keywords:  'Sliding  Spark*;  Series  Breakdown;  Multiple  Gaps; 

Minimum  Charging  Voltage 
Secondary  Keywords:  Ges  Laser  Pumping 
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(REVIEWS  AND  CONFERENCES) 

( Conferences) 

IEEE  1973  MODULATOR  SYMPOSIUM 

(09/1973). 

This  conference  record  includes  38  papers  releting  to  the 
generation  of  madium  to  high  power  pulses  with  very  cerefully 
controlled  parameters.  Papers  on  switching,  pulse  generation,  and 
energy  storege  are  included.  Thirty  seven  papers  ere  referenced 
separately. 

Primary  Keywords:  Moduletors;  Hard-tube  Pulse  Generators;  Thyratrons; 

Thyr i stors 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Electrodes;  Vacuum  Gaps,  Materials) 

EROSION  STRUCTURES  ON  CATHODES  ARCED  IN  VACUUM 

J.E.  Dealder 

Eindhoven  University  of  Technology.  Eindhoven,  Netherlands 

J.  Phys.  D,  AppI.  Phys.,  Vol.  12  PP  17*9-1779  (01/1979). 

Tha  author  presents  a  discussion  of  the  erosion  craters  that  form 
on  the  cathode  during  e  discharge  in  e  vacuum  using  total  currents  up 
to  a  few  hundred  amps.  The  cathode  materials  studied  are  cedium, 
copper,  molybdenum,  and  tungsten.  Cathode  spots  can  mova  either 
randomly,  or  along  a  path  determined  by  tha  magnetic  field,  but  tha 
soot  movement  can  also  be  greatly  affected  by  surface  eontemi net i on . 

A  three-dimensional  analysis  of  a  crater  is  presented.  Crater 
formation  is  analyzed  in  terms  of  ion  flow  incident  on  the  cathode 
surface.  1*  Refs. 

Primary  Keywords:  Cathode  Erosion  Structure;  Vacuum  Arc;  Law  Current; 

High  Purity  Electrode;  Cathode  Spot  Movement 
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(SWITCHES,  CLOSING) 

(Surface  Discharge,  Electrical) 

A  TEST  OF  A  VACUUM/DIELECTRIC  SURFACE  FLASHOVER  SWITCH 
1.0.  Smith 

Lawrence  Livermore  Lab,  Livermore.  CA  9*550 
Report  Ho.  UCID-18553  (02/1980). 

Avai labi 1 i ty :  UCID-18553 

NT  I  S 

A  vacuum  surface  flashover  switch  is  being  considered  for  >10  kHz 
operation  in  a  250  kV,  10  ohm,  *0  ns  coaxial  water  Blumletn.  Various 
possible  switch  designs  are  compared,  and  two  promising  ones  selected 
for  tests  in  the  switch  test  facility  at  LLL.  The  initial  test 
configurations  are  described.  0  Refs. 

Primary  Keywords--  Vacuum  Surface  Flashover  Switch;  High  Rep-rate;  Low 
Jitter 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Crossed-f i eld) 

CROSSED-FIELD  CLOSING  SWITCH  DEVELOPMENT 

R.J.  Harvey 

Hughes  Research  Labs,  Malibu,  CA  90265 

ECOM  Report  No.  ECOM-76- 1 31 3-F  (01/1977). 

Availability:  AD  A035609 

NT  IS 

A  triede  version  of  the  crossed-f i eld  closing  switch  has  been 
successfully  tested  at  averago  powers  of  up  to  800  kW  for  burst 
durations  of  30  sec.  Unlike  most  conventional  spark  gaps,  the  arc  is 
initiated  from  a  crossed-f i eld  glow  discharge  and  occurs  at  random 
locations  on  a  shot-to-shot  basis.  This  uniformly  disperses  tha  heat 
loading  and  erosion  over  e  relatively  large  electrode  surface  area 
which  may  then  be  cooled.  10  Refs. 

Primary  Keywords:  Closing  Switch;  Arc  Discharge;  Crossed  Field 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

FOUR-METER  SPARKS  IN  AIR 

M . A .  Uman  (1),  R.E.  Orville  (1),  A.M.  Sletten  (1)  end  E.P.  Kridor  (2) 

(1)  Westinghouse  Research  and  Development  Center,  Pittsburgh  PA 

(2)  University  of  Arizona.  Tucson,  AZ  85721 

Journal  Of  Applied  Physics.  Vol.  39,  No.  11,  pp  5162-5168  (10/19*8). 

Sparks  of  *-m  length  in  atmospheric  air  were  studied,  using 
high-speed  i mega-converter  photography,  current  and  voltage 
measurements,  absolute  measurements  of  radiated  light  intensity,  and 
high-speed  i mage-converter  spectroscopy .  Correlated  results  of  the 
various  measurements  ere  presented.  The  energy  balance  of  the  spark 
is  discussed.  12  Refs. 

Primary  Keywords:  Long  5park:  Rod-plane  Gap;  Both  Polarities; 

Photographic  Observation;  Voltage  Measurement; 

Current  Measurement;  Comparison  With  Lightning 
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(INSULATION,  MATERIAL) 

(Liquid) 

THE  ASSIGNMENT  OF  APPROPRIATE  DIELECTRIC  STRESSES  IN  LIQUIDS 

G.K.H.  Simcox 

Megepulse,  Inc.,  Bedford,  MA 

5th  International  Conference  On  Conduction  And  Breakdown  In  Dielectric 
Liquids  pp.  179-182  (07/1975). 

Liquid  dielectrics  ere  in  common  use  in  the  electrical  equipment 
industry  end  ere  often  used,  in  perhaps  greater  variety,  for  the 
insulating  media  of  high  voltege  pulse  generators.  The  requirements 
for  these  two  areas  are  distinct  end  different.  For  the  former,  long 
term  reliability  end  economic  upkeop  ore  mandatory  end,  for  the 
latter,  the  emphasis  is  on  peak  performance  at  low  duty  cycle.  On  the 
one  hand  the  dielectric  is  strsssed  continuously  by  AC-DC  voltages 
end,  on  the  other,  the  stresses  era  of  microsecond  duration  or  less, 
with  seconds  between  stresses.  This  alone  would  indicate  the  use  of 
different  stress  levels  but,  for  liquids,  there  are  added 
complications  dus  to  contaminants.  Those  seriously  reduce  the 
electrical  performance  of  liquids  for  prolonged  AC-DC  stress 
applications  but  have  little  influence  upon  the  short,  microsecond, 
pulse  performance.  Because  of  these  differing  requirements  ond 
characteristics  there  are  interesting  contrasts  of  style  and  content 
in  the  publications  of  research  workers  in  these  respective  fields. 

7  Refs. 

Primary  Keywords:  Liquid  Dielectric.  Dielectric  Stress;  AC  Fields;  DC 
Fields;  Impulse  Fields;  Streamer  Velocity 
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(BREAKDOWN  STUDIES ;  SWITCHES ,  CLOSING) 

(Electrodes;  Vacuum  Gaps,  Matarials) 

EROSION  CRATERS  ANO  ARC  CATHODE  SPOTS  IN  VACUUM 


I.  Juttnar 

German  Academy  Of  Sciences,  East  Berlin,  ODR 

Beitr.  Plasma  Physics,  Vol.  19,  No.  1  pp .  25-*8  (01/1979). 

The  author  describes  experiments  which  examine  erosion  craters  on 
clean,  smooth  cathodes.  The  discharges  have  durations  on  tha  order  o 
nanoseconds  with  a  current  ranging  from  10  to  200  amps.  It  is 
proposed  that  the  craters  ere  the  result  of  discharge  pressure  on 
molten  metal  in  a  spot,  and  that  the  spots  move  in  a  random  manner 
one  crater  radius  at  a  time  because  of  the  micronoints  that  are 
formed  at  the  edge  of  the  crater.  The  depondence  of  crater  size, 
erosion  retr  and  velocity  of  spot  displacement  on  current  is  also 
measured.  J*  Refs. 

Primary  Keywords:  Erosion  Crater;  Discharge  Pressure;  Molten  Metal; 

Spot  Move'rTt 
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(INSULATION,  VACUUM) 

( Ravi ews  > 

HIGH  VOLTAGE  BREAKDOWN  STUDY:  HANDBOOK  OF  VACUUM  INSULATION 
M.J.  Mulcehy  and  P.C.  Bolin 
Ion  Physics  Corp,  Burlington,  MA  01803 
ECOM  Raport  No.  ECOM-00394-20  (02/1971). 

Availability.  AD  723107 
N  T  1 5 

Tha  'Handbook  on  Vacuum  Insulation*  discusses  the  factors 
influencing  breakdown  in  high  voltage  vacuum  devices.  The  data  on  the 
factors,  interactions  and  theories  on  vacuum  breakdown  ere 
interpreted  and  presented  in  e  manner  so  as  to  be  useful  in  the 
design  of  microwave  and  modulator  tubes  that  must  operate  at  voltages 
greater  than  100  kV.  It  is  produced  as  part  of  a  5-year  program, 
which  was  earned  out  at  Ion  Physics  Corporation,  to  investigate, 
under  controlled  conditions  and  using  factorial  design  and  analytical 
techniques,  vacuum  breakdown  up  to  300  kV  for  conditions  pertinent  to 
high  power  vacuum  tubes.  The  handbook  is  intended  both  as  an 
introduction  to.  end  realistic  appraisal  of.  the  use  of  vacuum  as  the 
insulating  medium  for  high  voltage  end  high  power  tubas.  As  such,  it 
contains  general  discussions  and  recommendations  pertaining  to 
factors,  levels,  combinations  and  interactions  of  same,  preparation, 
conditioning  end  ooerating  procedures,  etc.  The  handbook  first 
describes  b-iefly  the  experimental  program.  This  is  followed  by  an 
introduction  to  the  basic  phenomena  of  vacuum  insulation  and  a  short 
review  of  the  major  theories  of  vacuum  breakdown.  The  factors  of 
practical  import  which  influence  insulation  of  metal  electrodes  in 
vacuum  nr  a  then  discussed  in  some  detail.  A  final  section  briefly 
discusses  the  role  of  solid  dielectrics  in  vacuum  insulation.  8  Ref* 
Primary  Keywords-  Electrical  Breakdown  In  Vacuum;  Prabreakdown 

Phenomena  In  Vacuum;  Criteria  For  Vacuum  Breakdown; 
Optical  And  X-Radiation,  Electric  Field  Enhancement 
And  Etching;  Conditioning  Procedures;  Electrode 
Materials  And  Surface  Properties 

Secondary  Keywords:  Factors  Influencing  Vacuum  Breakdown;  Partial 

Pressure  And  Gap  Current;  Breakdown  Voltage  And 
Voltage  Collapse 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

HIGH  POWER  SWITCH  DEVELOPMENT 
E.  Kunhardt  and  M.  Kristiansen 
Texas  Tech  University.  Lubbock,  TX  79409 
AFOSR  Report  Ho.  AF0SR-7R-80-0171  (11/1979). 

Avai labi 1 *ty:  ADA081B70 
NIIS 

Studies  on  the  triggering  of  e  high-voltage,  gas-i niulated  spark 
gap  by  an  electron  beam  have  been  conducted.  Measurements  of  the  gap 
voltage,  current,  and  jitter  have  been  made  for  e  wide  range  of  gap 
conditions  and  olectron-baam  crosi-sacti onal  areas.  Tha  character  of 
the  breakdown,  for  each  condition,  has  baen  infarrad  using 
photographic  tachniques.  Currant  rise  times  of  approx imately  2  ns 
with  subnanosecond  jitter  have  baen  obtained  for  3  cm  gaps  with  gap 
voltages  as  low  as  50X  of  the  sel f-br eakdown  voltage.  The 
observational  time  lag,  i.e.  the  interval  of  time  between  the 
application  of  a  voltage  pulse  to  the  electron  gun  and  tha  beginning 
of  tha  current  rise  in  the  gap  circuit,  was  50  ns.  Tho  gasas  used  in 
this  series  of  experiments  were:  N/sub  2/  and  Ar ,  and  mixture  of 
N/sub  ?/  ond  SF/sub  */  at  pressures  of  1-3  atm.  Open  shutter 
photog-aphs  show  that  tho  discharge  is  broad  in  crossection.  A  number 
of  pacers  reporting  the  results  obtained  in  this  program  have  been 
given  ot  internal , onal  conferences  and  two  master  thesis  were 
completed.  5  ee*s. 

Primary  Keywe-ris  Electron  Beam  Triggered  Switch;  Electron  Gun;  Spark 

Go  ■>  Switch  Model 
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(SWITCHES.  CLOSING;  SWITCHES .  OPENING) 

(Gas  Gaps.  E-beem;  Gas  Gaos.  E-beam) 

HIGH  VOLTAGE  SWITCH  USING  EXTERNALLY  IONIZED  PLASMAS 
J.U.  Dzimianski  and  L.E.  Kline 

Westinghouse  Electric  Corp.  Baltimore,  MD  21203 
AFWAL  Raport  No.  AFWAL-TR-8C-2C41  (04/1980). 

Av*i labi litys  AD  A086761 
NTIS 

A  physical  Modal  was  davalopad  and  tha  parforasnca  paranatara  Mara 
studied  for  high-voltage  high-currant  on/off  switches  which  use  tha 
low  energy  secondary  electrons  in  an  electron  beam  sustained 
discharge  os  tha  conducting  medium.  The  model  aquations  are  presented 
and  described  along  with  the  underlying  physical  assumptions. 

Electron  transport  data  and  static  breakdown  voltages  were  calculated 
for  N/sub  2/*  Ar,  a  N/sub  2/:  Ar=I:9  mixture  and  CH/sub  4/  by 
numerically  solving  tha  8olt2aan  aquation  to  find  tha  energy 
distribution.  Study  of  steady  state  performance  for  N/sub  2/ ,  Ar. 
N/sub  2/.  ArM;9  and  CH/sub  4/  indicated  that  the  N/sub  2''  :  Ar*l:f 
and  CH/sub  4/  were  both  good  candidate  gases;  hence  transient  switch 
performance  were  studied  for  these  two  gases.  The  performance  of  the 
e-baam  plasma  switches  were  mopped  in  a  rag>me  where  the  power 
delivered  to  the  load  is  much  greater  than  the  e-beam  power.  Study  of 
e-beam  sources  pointed  to  the  thm-film  field  emission  cathode  as 
offering  e  means  of  controlling  e-beam  plasma  switches  with  very  high 
control  power  gain.  A  switch  geometry  was  suggested  using  such  an 
e-beam  source.  52  Refs. 

Primary  Keywords:  E-Beam,  Plasma;  High  Voltaga;  High  Current; 

Thin-film  Field  Emission;  Electron  Transport  Data 
Secondary  Keywords:  Switch 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical) 

INVESTIGATION  OF  THE  RESISTIVE  PHASE  IN  HIGH  POWER  GAS  SWITCHING 
R.C.  O’Rourke 

Science  Applications,  La  Jolla*  CA  92037 
lit  Report  No.  UCRL-13776  (01/1477). 

Availability:  UCRL-13776 

NTIS 

The  authors  derive  an  empericel  formula  for  the  time  dependent 
resistance  of  a  qss  spark  gap  using  experimental  values  of  the 
voltaga  fell  time  across  e  gap.  A  model  is  chosen  and  assumptions  are 
made  to  reduce  the  problem  to  a  troctable  form.  The  values  obtained 
experimentally  for  the  fall  timas  of  the  voltage  ere  inserted  to  give 
e  formula  for  the  time  dependent  resistance  of  the  gap.  The  authors 
then  proceed  to  consider  the  problems  associated  with  designing  a 
rep-rated  system  using  spark  gaps.  12  Refs. 

Primary  Keywords:  Gas  Gaps;  Resistive  Phase;  Empericel  Formula;  Sperk 
Gap  Model 
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(SWITCHES,  CLOSING) 

(Ges  Gaps,  Optical) 

LASER  CONTROL  OF  SPARK  GAPS 

E.A.  Lemberg 

Joint  Pulications  Research  Service.  Arlington.  VA 
JPRS  Report  Ho.  JPRS-59677  (08/1973). 

Availability-  JPRS-59677 
NTIS 

The  report  contains  discussions  on  the  use  of  pulsed  ultraviolet 
waveband  gas  lasers  to  switch  spark  gaps  and  the  time  character! sties 
of  spark  gaps  activated  by  laser  pulse.  4  Refs. 

Primary  Keywords:  Spark  Gap  Triggering;  Nitrogen  Laser;  Delay 

Measurement;  Jitter  Measurement;  Synchrony zet i on  Of 
Gaps 


(PARTICLE  BEAMS ,  ION) 

(Generation) 

GENERATION  OF  INTENSE  ION  BEAMS  IN  PULSED  DIODES 
R.N.  Sudan  and  R.V.  Lovelace 
Cornell  University.  Jthica,  NY  14850 

Physical  Review  Letters.  Vol .  31,  Ho.  19*  pp  1174-1177  (11/1973). 

The  generation  of  high-current  (approximately  1ES  A)  pulsed  ion 
beams  with  ion  energy  in  the  range  0.5-10  MeV  appears  to  be  possible 
by  modifications  of  presant  electron-beam  tachnoiogy.  8  Refs. 
Primary  Keywords:  Ion  Beam  Generation;  Ion  Emission;  Electron  Current 
Suppression;  Transverse  Magnetic  Field 
COPYRIGHT:  1973  AMERICAN  PHYSICAL  S0C1EIT,  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generat  ’.on) 

OWL  II  DIODE  STUDY 
K.  Childers  end  C.  Stallings 

Physic  International  Co,  Sen  Leandro.  CA  44577 
DNA  Raport  Mo.  DMA  4432F  (12/1977). 

Availability:  AD  A052575 

NTIS 

An  experimental  program  performed  on  the  OWL  II  Pulsed  electron 
beam  accelerator  with  mean  electron  energy  of  950  keV  and  electron 
beam  energy  of  80  kj  has  baen  accomplished.  The  reliability  of  the 
accelerator  was  shown  to  be  greater  than  90  porcent  at  the  90  percent 
confidence  level.  The  repeetabi 1 i ty  of  the  accelerator  con  be 
characterized  by  +  or-  4  percent  MSD  of  beam  energy  in  the  diode.  ♦  or- 
2  percent  MSD  of  mean  electron  energy  in  the  diode,  and  ♦or-  8 
pereant  MSD  of  average  fluence  at  target  location.  Electron  boams 
with  areas  in  excess  of  400  »q .  cm.,  deptns  of  ponetration  in  excess 
of  0.6  gm/SQ.  cm.  and  peak  doses  ranging  from  25  to  100  eal/gm  were 
character i zed  for  future  thermal  structural  response  testing.  0  Refs. 
Primary  Keywords:  Electron  Beams;  Thermal  Structural  Response  Testing 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Gas,  Electrical;  Ges  Gens,  Electrical) 

PARAMETERS  AFFECTING  FIRING  TIME  OF  SIMULTANEOUSLY  TRIGGERED  TRIGATRON 
SPARK  GAP  SWITCHES 

M.D.  Wiliams 

Langley  Research  Center,  Hampton,  VA 

NASA  Report  No.  NASA  TN  D-5077  <03/1969). 

Availability:  N69-20888 

NTIS 

This  report  describes  a  technique  and  apparatus  far  spark  pep 
research  and  presents  the  results  of  on  investigation  performed  with 
that  apparatus.  The  investigation  was  conducted  primarily  to 
determine  how  the  variation  of  each  of  several  spark  gap  yeremeters 
affects  the  firing-time  differences  (switch  jitter)  of  si mul toneously 
triggered  tri gat-on  spark  gap  switches.  These  parameters  were  switch 
voltage  (IS  to  20  kV),  peek  trigger  voltage  (14  to  20  kV),  end  the 
curvature  of  the  edge  of  the  trigger  electrode  hole.  The  firing  times 
were  measured  using  the  light  emitted  from  the  switches.  S  Refs. 

Primary  Keywords-  Trigetron  Switch.  Gap  Voltage  Variation;  Trigger 
Voltage  Variation;  Curvature  Of  Trigger  Hole; 
Experiment;  Theory;  High  Switch  Voltage 
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(ENERGY  STORAGE,  INDUCTIVE) 

( Systems) 

PULSE  POWER  SYSTEMS  EMPLOYING  MAGNETIC  ENERGY  STORAGE 

T.F.  Trost 

Texas  Tech  University,  Lubbock.  TX  79409 

NSU'C  Final  Report  On  Contract  No.  N60921-76 - C-0092  (05/1977). 

Availability:  AD  A039  897 

NTIS 

Several  basic  aspects  of  pulsed  power  systems  supplying  repetitive 
pulses  and  using  inductive  energy  storage  ere  investigated.  These 
include  the  method  of  inductor  charging,  the  efficiency  of 
discharging  with  a  resistive  opening  switch,  the  limitations  of 
thermally  driven  resistors  os  opening  switches,  the  design  of  pulse 
forming  networks  for  t i me-very i ng  resistive  loads  end  the  relative 
marits  of  voltage-fed  versus  current-fed  networks,  end  some 
limitations  on  inductors.  22  Refs. 

Primary  Keywords:  Inductive  Energy  Storage;  Pulsed  Power  Systems 
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(SWITCHES*  CLOSING;  SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Optical;  Systems;  Gas*  Optical) 

SYMPATHETIC  BREAKDOWN  IN  AIR 
J.P.  Brainerd  and  L.A.  Andrews 
Sendie  Labs,  Albuquerque,  NM  87115 
Sandia  Report  No.  SAND77-1203  (08/1977). 

Availability:  SAND77-120J 
NTIS 

The  breakdown  of  a  spark  gap  by  UV  radiation  from  another  spark 
gap  is  presented  in  this  report.  In  this  experiment*  two  eir  gaps 
were  placed  various  distances  apart.  The  behavior  of  the  gaps  under 
observation  is  studied  with  relation  to  e  gap  that  is  triggered  by 
ether  means.  Tha  mechanism  of  breakdown  in  the  gap  under  observation 
is  found  to  be  ultraviolet  radiation  from  the  control  gap.  3  Refs. 
Primary  Keywords:  Sympathetic  Breakdown;  UV  Radiation;  Medium  Voltage 
Secondary  Keywords:  Lightning  Arrestor 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

THE  STATISTICAL  DISTRIBUTION  OF  VALUES  OF  BREAKDOWN  VOLTAGE  FOR  AN  AIR 
GAP 

W.P.  Baker 

Electricity  Council  Research  Centre.  Cepenhurst,  UK 

Electricity  Council  Research  Report  No.  ECRC/M-1283  (89/1479). 

Avei labi 1 i ty:  ECRC  M1283 
NTIS 

An  analysis  of  38,000  measurements  of  breakdown  voltage  on  a  spark 
gap  removed  from  e  surge  diverter  shows  there  to  be  e  linear  relation 
between  normal  probability  end  the  logarithm  of  the  excess  of  the 
applied  voltage  over  e  critical  voltage.  This  linearity  extended  ova* 
more  than  six  standard  deviations.  A  statistical  model  is  derived 
which  agrees  well  with  the  experimental  findings  ond  which  is 
invest’eeted  further  to  show  that  the  physical  parameter  of  the 
breakdown  process  in  eir  which  controls  the  scatter  of  test  results 
is  the  rate  of  change  of  the  first  Townsend  coefficient  with  field. 

0  Refs. 

Primary  Keywords:  Spark  Gaps;  Dielectric  Breakdown;  Foreign 

Technology;  Percent  Overvoltage;  First  Townsend 
Coef f ici ont 
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(INSULATION.  MATERIAL) 

(Gas) 

BEHAVIOR  OF  AIR  INSULATING  GAPS  OF  DC  SYSTEMS  UNDER  IMPULSE,  DC  AND 
COMPOSITE  VOLTAGES 

C.  Menemenlit  and  G.  Harbec 

Hydro-Quobec  Institute  of  Research,  Varennes,  Quebec,  Canada 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-98,  No.  6, 
op  2065-2075  (12/1979). 

This  paper  deals  with  the  behavior  of  air  inaulating  gaps  of 
direct  current  (DC)  transmi ssi on  systems  in  the  voltage  range  of  *or- 
600  kV  to  ♦or-  200  kV.  The  gaps  studied  were  simulating  either  e 
bipolar  DC  tower  or  a  bipolar  rigid  bus  system.  The  influence  of  the 
terminations  of  the  two  ends  of  the  insulator  supporting  the  bus  was 
investigated  by  using  a  single  bus  supported  at  one  end.  The 
hr .  kdown  voltage  of  the  gaps  was  determinad  for  a  pure  impulse.  Pur* 
DC  voltage  or  composite  voltage  formed  by  e  DC  on  which  an  impulse 
was  super  imposed.  The  proximity  effect  of  one  pole  on  the 
Pnle~tq-ground  breakdown  voltage  of  the  other  was  alto  i nvest igated. 

7  Refs. 

Primary  Keywords:  Air  Insulating  Gaps;  *or-  600  kV  To  ♦or-  1200  kV 
voltage  Range;  Impulse,  DC.  And  Composite  Test 
Voltages;  Bipolar  Buses;  Rod-plane  Breakdown 
Voltage.  Terminating  Electrodes 
1974  IEEE.  RFPRINTfD  WITH  PERMISSION 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Elaetrical) 

MODEL  FOR  A  LOW  PRESSURE  SPARK  GAP 

E.P.  La« 

Uwrtncs  livirmor*  Lab,  Livermore,  CA  94550 
III  Raport  No.  UCID  16P59  (02/1979). 

Availability:  UCID  16059 
NT  I S 

The  soace  and  time-dependent  generation  of  plasma  in  a  low 
pressure  spark  gap  is  modeled  with  a  two -di man s > ©nal  Boltzmann 
aquation.  o  Rafs. 

Primary  Keywords:  Low  Prassura  Spark  6aps;  2-D  Boltzmann  Equation; 

Numarical  Calculation;  Approximate  Solution 


(SWITCHES,  CLOSING) 

(Gas  Gaps,  Elactrical) 

HIGH  POWER  SPARK  GAP  SWITCH  PROGRAM 
J  Hack!  (1),  W.  Clark  (2)  and  J.  Driscoll  (3) 

(1)  Naval  Surfaca  Weapons  Cantar 

(2)  Maxwell  Labs  Ine.  San  Diago,  CA  92123 
(1)  Univarsity  of  Michigan,  Ann  Arbor,  Ml 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IB-1  (11/1976). 

We  will  highlight  a  program  presently  underway  into  the 
investigation  and  final  development  of  a  spark  gap  switch  capable  of 
operating  at  repetition  rates  of  50  to  250  pulses/sec  at  voltages  of 
several  hundred  kilovolts  and  5  megawatts  average  power.  Results  of 
on  Aero  Propulsion  Laboratory  program  on  High  Power  Spark  Gap  Switch 
Development  will  be  given;  it  will  be  shown  how  these  results  have 
led  to  the  present  study.  The  present  investigation,  a  coordinated 
effort  between  the  Gas  Dynamics  Laboratories  of  The  University  of 
Michigan,  Naval  Surface  Weapons  Center  and  Maxwell  Laboratories, 

Inc.,  will  be  described.  Theoretical  investigations  into  the  nature 
of  dynamic  nonstationary  arcs  under  transverse  gas  flow  conditions 
between  electrodes  will  be  discussed.  Future  plans  for  experimental 
studies  of  arc  properties  include  time  resolved  tempereture 
measurements  using  a  unique  optical  scanning  system  at  The  University 
Of  Michigan.  An  optimized  high  power  spark  gap  switch  will  be 
designed  and  fabricated  by  Maxwell  Laboratories  and  tasted  at  their 
switch  test  facility.  8  Refs. 

Primary  Keywords;  Spark  Gap;  High  Rap-rate;  Nonstationary  Arcs 
COPYRIGHT:  1976  IEEE.  REPRINTED  WITH  PERMISSION. 


(REVIEWS  AND  CONFERENCES;  BREAKDOWN  STUDIES) 

(Reviews;  Reviews) 

BASIC  PROCESSES  OF  GASEOUS  ELECTRONICS 

L.B.  Loeb 

University  of  California,  Berkeley  CA 

Publisher;  Univ.  Of  California  Press,  Berkeley  And  los  Angeles, 
California  (02/1955). 

Tha  thrust  of  this  book  is  consi derati on  of  the  basic  phenomena 
associated  with  gaseous  electronics.  Mobilities,  ionization,  end 
recombination,  are  all  considered  as  are  energy  distributions  of 
particles  and  electron  attachment.  Each  chapter  includes  a  short 
historical  background  of  tha  discoveries  leading  to  the 
state-of-the-art.  The  relevant  experiments  used  to  collect  the 
pprtinont  data  are  presented  along  with  the  data  and  the  theory 
behind  it.  464  Refs. 

Primary  Keywords:  Gaseous  Electronics;  Ion  Mobility;  Electron 
Mobility;  Energy  Distribution;  Negative  Ion; 
Recombination;  Ionization 

COPYRIGHT:  1955  THE  REGENTS  OF  THE  UNIV.  OF  CALIFORNIA 


(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

HIGH-CURRENT  PULSED  ELECTRON  ACCELERATOR  WITH  AN  ANNULAR  BEAM 
M.I.  Avramenko,  V. A.  Glukhikh.  O.A.  Gusov,  E.G.  Komar,  O.L.  Komarov. 

V.5.  Kuznetsov,  A.S.  Perlin  and  M.P.  Svin'in 
D.V.  Efremov  Institute,  Leningrad,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  19.  No  5.  pp  368-570  (09/1974). 
Trans.  From:  Zhurnal  Takhni cheskoi  Fiz>ki  44,  591-595  (March  1974) 
Certain  questions  related  to  the  design  end  construction  of  a 
high-current  pulsed  accelerator  with  a  pulse  length  of  IE-4  sec,  a 
beam  current  of  2E4  A,  and  an  electron  energy  of  1  MeV  ere  discussed. 
The  pulssd  accelerating  voltage  is  produced  by  an  electrical  solenoid 
in  which  energy  from  an  auxiliary  powar  supply  is  stored  with  e 
high-speed  current  switch.  It  is  shown  that  an  annular  tharmionic 
cathode  should  be  used  to  produce  a  baam  having  tha  soecifiad 
parameters.  The  focusing  and  mointenanco  of  the  annular  structura  of 
the  beam  are  achieved  by  maens  of  the  i nhomoganaous  magnetic  field  of 
the  solenoid.  5  Rafs. 

Primary  Kaywords:  Electron  Accelerator;  Annular  Beam;  100  Microsecond 
Pulse;  20  kA  Beam  Currant;  Thermionic  Cathode 
COPYRIGHT;  1974  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTEO  WITH 
PERMISSION 


(SWITCHES,  CLOSING) 

(Surface  Discharge,  Electrical) 

LOW- INDUCTANCE  MEGAAMPERE-CURRENT  COMMUTATOR  BASED  ON  SLIDING  DISCHARGE 

A.V.  Grigor’ev,  P,N.  Dushuk ,  S-N.  Markov,  V.L.  Shutov  and  M.D.  Yuryshe-a 

Leningrad  Poly tschni cal  Institute,  Leningrad,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  19,  No.  4,  pp  1104-1106 
(08/1976) . 

Trans.  From :  Pribory  i  Tekhnika  Eksperimenta  4,  151-153  (July-August 
1976) 

An  eir  spark  gap  is  described  in  which  current  commutation  is 
realized  by  a  multichannel  discharge  along  the  surface  of  the  solid 
dielectric,  which  is  created  during  the  development  of  a  sliding 
discharge.  The  spark  gap  repeatedly  commutated  currents  of  500  kA . 

The  self- inductance  of  the  spark  gap  amounted  to  l/»ub  so/  :  5  nH 
under  these  conditions,  while  its  resistance  was  r/aub  sg/  -  7E-3 
ohm.  4  Refs. 

Primary  Keywords:  Surface  Discharge  Switch;  Multichannel  Discharge; 

Sliding  Discharge;  500  kA  Current;  5  nH  Gap 
Inductance 

COPYRIGHT;  1976  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  CLOSING) 

(Vecuum  Gaps,  Optical) 

tASER-TRIGGERED-SWITCH  STUDY  (PROJECT  IASWI7CH) 

R.J.  Clark 

Cornell  Aeronautical  Lab  Inc,  Buffalo,  NY  14221 

R ADC  Report  No.  RADC-TR-68-355  (12/1968). 

Availability:  AD  646056 

NTIS 

Interaction  between  the  emission  from  a  pulsed  laser  end  a 
metallic  surface  in  vacuum  has  been  investigated  as  a  means  of 
initiating  s  plasma  discharge  between  isolated  electrodes. 
Experimental  studies  of  the  triggering  end  ere  development  processes 
were  carried  out  at  applied  potentials  of  several  kilovolts  and 
discharge  currents  up  to  the  kiloempere  level.  Electrode  end  optical 
energy  density  affects  ware  examined  and  compared  in  discharge 
se-vice.  A  prototype  switch  designed  for  operation  at  20  kilovolts, 

10  megawatts  was  tasted  with  a  pulsed  gas  laser  trigger  and  shows 
promise  of  reasonable  life.  Switching  experiments  were  also  performed 
at  potentials  in  excess  of  200  kilovolts.  A  parallel  study  of 
magnetic  arc  quenching  phenomena  led  to  the  development  of  an 
electrically  triggered  low  impedance  switch  that  could  pulse  modulate 
the  output  of  a  hard  anergy  storaga  system,  supplying  peak  powers  of 
several  hundred  kilowatts.  0  Refs. 

Primary  Keywords:  Laser  Triggering;  Arc  Development;  Pulsed  Gas  Laser; 

Electrode  Effects 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Current ) 

FIBRE-OPTICAL  CURRENT  MEASUREMENT 

A.J,  Rogers 

Central  Electricity  Generating  Board,  London,  UK 

No.  TDB-280,  4p  (03/1977). 

Availability:  N76-28428/8ST 

NTJS 

A  simple,  cheap,  and  reliable  arrangement  for  fiber  optic  current 
measurement,  consisting  of  fiber,  e  light  emitting  diode,  two 
polarizers,  a  Photodetector,  and  an  output  signal  amplifier,  is 
described.  Successful  laboratory  tests  were  carried  out.  The  use  of 
monomode  fiber  looks  more  promising  than  that  of  multimode  fibers. 

Primary  Keywords:  Electric  Current;  Fiber  Optics;  Measuring 

Instruments;  Fibers;  Equipment  Specifications;  High 
Voltages;  Polarizers 

Secondary  Keywords:  Great  Britain;  NTISNASAE 
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(SWITCHES,  CLOSING) 

(Vacuum  Gaps.  Electrical) 

LOW-VQl TAGE  AND  HIGH-CURRENT  DELAY  CHARACTERISTICS  OF  A  SIMPLE 
TRIGGERED  VACUUM  GAP 

S.  Kamakshaieh  end  R.5.N.  Rau 

Indian  Institute  of  Science,  Bangalore,  Indie 

Journal  Of  Physics  D;  Applied  Physics,  Vol.  10.  No.  7,  pp  1017-1022 
(06/1977). 

Low-voltage  and  high-current  switching  delay  characters st i ce  of  e 
simple  triggered  vacuum  gap  (TVG)  ere  described  using  lead  zirconete 
titanate  as  the  dielactric  material  in  the  muxi lipry  gap.  This  TVG 
ha*  superior  performance  at  high  currents  (up  to  14  kA  was  studied) 
with  regard  to  delay,  reliable  firing  and  extended  life  as  compared 
to  the  one  using  either  Supramica  (Mycolex  Corporation  of  America)  or 
silicon  carbide.  The  latter  materials  ware  used  in  our  earlier  work 
which  was  confined  to  low  currents  up  to  2.5  kA.  The  total  delay 
consists  of  three  intervals:  to  break  down  the  auxiliary  gap,  to 
propagate  the  trigger  plasma  end  to  break  down  the  main  gap.  The  date 
on  the  influence  of  the  various  parameters  like  the  trigger  voltage, 
currant,  energy  and  the  main  circuit  energy  are  given.  It  ha*  bean 
found  th*t  the  delay  due  to  the  first  two  intervals  is  small  compared 
to  the  third.  10  Refs. 

Primary  Keywords:  Low  Voltage;  14  kA  Current;  Trigger  Gap;  Variable 

Trigger  Voltage;  Variable  Current;  Variable  Energy; 
Delay  Measurement 
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(PULSE  GENERATORS) 

( Tr i gger  > 

PICOSECOND  TRIGGER  SYSTEM  USEFUL  IN  MODE-LOCKED  LASER  PULSE  MEASUREMENTS 
B.  Cunin,  J.A.  tfiehe,  B.  Sipp  and  J.  Thebault 
Cl*  Centre  d’Etudes  Nucleaires.  Sarclay,  France  92260 
Availability  CRN-CNPA- 76 -21 
NTIS 

A  highly  sensitive  tunnel  diode  trigger  useful  in  temporal 
Intensity  build-up  measurements  of  mode-locked  lasers  has  been 
developed;  the  device  reduces  notably  the  time  walk  due  to  the  lack 
of  rerestab i 1 i ty  in  intensity  of  the  laser  output.  The  Performance  of 
the  trigger  have  been  established  by  means  of  a  GHz  wi deband- 0 . 1 V/cm 
sensitive  real-time  oscilloscope  and  of  an  image  converter  camera 
having  a  picosecond  resolution:  the  experimental  results  show  that  a 
variation  of  the  amplitude  of  the  laser  pulse  train  of  a  factor  5 
leads  to  a  tino  jitter  of  less  than  30  ps.  (Atcmindex  citation 
08:301981) 

Primary  Keywords;  lasers;  Tunnel  Diodes;  Mode  locking;  Forformonco! 

Pulses:  Timing  Properties;  Trigger  Circuits; 

U1 trah i gh- speed  Photography 

Secondary  Keywords:  EPDA/420300;  France:  Mode  Locked  Lasers;  NT1SINIS 
Distribution  Restriction:  U.S.  Salas  Only. 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage) 

HIGH-VOLTAGE  PROBE  SY5TEM  WITH  SUBNANOSECOND  RISE  TIME 

U  J.  Serjeant  and  A.J.  Alcock 

National  Rasearch  Council,  Ottawa.  Ontario,  Canada 

The  Review  Of  Scientific  Instruments.  Vol.  47,  No.  10,  pp  1283-1287 
( 10/  2  976  ) 

A  high-voltage  probe  measuring  system  with  an  overall  rise  time  of 
less  than  50  psee  and  a  peak  voltage  capability  of  20  kV  has  been 
developed  Probe  oor turbat i ons  at  the  50  ohm  impedance  level  are 
minimized  by  maintaining  «  moderately  high  input  impedance,  in 
conjunction  with  th*  absorption  of  internal  reflection  waves  by  means 
of  a  lossy  distributed  transmission  line.  System  long  tarm  stability 
and  construct i onal  reproduc i b i 1 i ty  have  been  investigated.  17  Refs. 

Primary  Kaywords  Voltage  Attenuator;  20  |<v  Voltage  Capability;  50 
Psoc  Rise  Time;  3000  Ohm  Input  Impedance;  Ferrite 
loaded  Transmission  line 

COPYRIGHT  19>6  AMERICAN  INSTITUTE  Of  PHYSICS,  REPRINTED  WITH 
PERMISSION 


4  342 

(BREAKDOWN  STUDIES) 

(  L  »  ghtni  ng) 

LABORATORY  SIMULATION  OF  THE  STEPPED  LEADER  IN  LIGHTNING 

M.M  Kekez  and  P  Savic 

National  Research  Council,  Ottawa.  Ontario.  Canada 

Cannd'd"  Journal  Of  Physics,  Vol.  54,  pp  2216*2224  (07/1976). 

The  stepped  leader  in  lightening  is  shown  to  be  a  relaxation 
oscillation  phenomenon.  The  stepped  leader  was  simulated  by  adding  a 
parallel  RC  combination  to  the  external  circuit  of  a  discharge  gap. 
Experiments  were  also  done  in  a  well -prei oni zed  gas  where  there  was 
no  displacement  current.  15  Refs. 

Pr  r-ory  Keywords;  Stooped  Leader;  Nonlinear  Glow;  Ralaxation 
Oscillation;  Simulation 

COPYRIGHTr  1976  NATIONAL  RESEARCH  COUNSIL  OF  CANADA 


4374 

(SWITCHES,  CLOSING) 

(Liquid  Oops,  Electrical) 

TIME-LAG  CHARACTERISTICS  OF  A  LIQUID  TRIGATRON 

J.L.  Maksiojewski  and  J.H.  Calderwood 

University  of  Salford,  Salford,  UK 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  9,  No.  17,  pp  1195-1198 
(12/1976) . 

A  study  was  made  of  the  time~iag  character i st i cs  of  a  trigatron 
spark  gap  in  n-hexene.  The  influence  of  the  polarity  of  the 
triggering  pulses  and  of  the  gap  length  was  investigated.  The 
significance  of  the  results  obtained  is  discussed.  i  Refs. 

Primary  Keywords:  Trigatron;  N-hexane;  Polarity  Effects;  Variable  Gap 
Spacing;  Delay  Measurement 

COP  'IGHT :  1976  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


4347 

(SWITCHES,  CLOSING;  BREAKDOWN  STUDIES) 

(liquid  Gaps,  Optical;  Liquid,  Electrical} 

ON  THE  USE  OF  PERFLUOROPOl YETHER  FLUIDS  IN  HV  SPARK-GAPS 
A.  Luches  and  l.  Provenzano 
Universita  di  Lecce,  Lecce,  Italy 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  10.  No.  3,  pp  339-341 

(02/1977). 

Tosts  were  performed  to  examine  the  dielectric  properties  of 
perf J uor opol yether  fluids  (Fombiin  Y)  end  their  transparence  to 
ultraviolet  radiation.  The  purpose  was  to  evaluate  the  advantage  of 
their  use  in  high-power  spark-gaps,  triggered  by  pulsed  N/sub  2/ 
loss's  ( 3371  angstroms) .  Our  results  show  that  the  perf luor opolyet her 
#luids  exhibit  many  advantages  over  the  commonly  used  transformer 
o>ls.  3  Raf s . 

Primary  Keywords*  Perf luoropolyether  Fluid;  Nitrogen  Laser  Triggering; 

Self  Mealing;  Fluid  ’Aging*;  Resistivity  Measurement 
COPYRIGHT  1977  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 


4377 

(INSUL.  *0N.  MATERIAL) 

(Solid) 

1MMENT5  ON  MANY-BODY  DIELECTRIC  RELAXATION  IN  SOLIDS 
A.K.  Jons  »r,  L.A.  Dissado  and  R.M.  Hill 
Chelsea  Ci  age.  University  of  London,  London,  UK 
Phys.  Steti  'olidi  B.  Vol.  102.  No.  1  pp.  351-356  (11/1980). 

This  p  -»r  breaks  with  previously  held  views  on  dielectric 
relaxation  ased  on  non- i nteract i ng  dipoles  or  charges  and  instead 
develops  n  nodel  in  terms  of  many-body  phenomena.  Disorder,  occurring 
at  three  levels,  is  presented  as  a  major  feature  of  or ientational 
polarization  and  thus  is  an  important  cons i derat i on  in  the  model.  The 
difference  between  large  and  small  transitions  is  discussed  along 
with  what  happens  to  the  energy  stored  in  a  solid  when  the 
polarization  is  changed.  9  Refs. 

Primary  Keywords:  Dielectric  Relaxation;  Many  Body  Interaction; 

Polar i gat i on ;  Dipolar  Transitions 
COPYRIGHT:  1980  AKADEMIE-VERLAG 


4  348 

< BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

.'Vacuum.  Electrical;  Vacuum.  Magnetic  Field) 
t  ER  T  URB A ’ ION  0"  THE  STATIC  VOLTAGE  BREAKDOWN  MECHANISM  IN  VACUUM  BY  A 
WEAK  MAGNETIC  FIELD 

A.  Wat sen 

University  of  Western  Ontario,  London,  Ontario,  Canada 

Canadian  Journal  Of  Physics,  Vol.  54,  pp  2403-2417  (01/1976). 

An  analysis  is  presented  of  the  effect  of  a  waak  magnetic  field  on 
the  breakdown  mechanism  concentrating  on  the  mogneto-transpor t 
phenomena  in  a  semiconducting  field  emitter.  The  geometry  of  a 
cathode  protrusion  is  also  considered.  A  new  modal  of  the  breakdown 
mechanism  is  developed  by  altering  the  Fowl er-Nordhe i »  equotion.  A 
close  agreement  is  found  between  predictions  by  this  model  and 
exper i mental  results.  11  Refs. 

Primary  Keywords;  Magnetic  Field;  Perturbation  Of  Breakdown  Voltage; 

Field  Emission;  Poor  Vacuum;  Low  Magnetic  Field; 

Transverse  Field;  Copper  Electrode 

COPYRIGHT.  1976  NATIONAL  RESEARCH  COUNCIL  OF  CANADA 


4358 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage  ) 

A  QUICK  RESPONSE  HIGH  VOLTAGE  DIVIDER 
Y.  Kubota.  N.  Kobayashi  and  A.  Miyahara 
Nogoya  University.  Nagoya,  Japan 

Japanese  Journal  Of  Applied  Physics,  Vol.  13,  No.  10,  pp  2037-2038 
(10/1976) . 

The  euthors  describe  a  resistive  voltage  divider  for  use  in  a 
noisy  pulsed  power  environment.  The  divider  is  constructed  of  a 
plexiglass  tube  filled  with  e  copper  sulphate  solution.  The  divider 
employs  a  copper  sulphate  guard  resistor  for  noise  reduction.  2  Refs. 
Primary  Keywords:  Resistive  Voltage  Divider;  Guard  Resistor;  Copper 
Sulphate  Solution;  2  MV  Voltage  Range 
COPYRIGHT :  1976  PUBLICATION  BOARD,  JAPANESE  JOURNAL  OF  APPLIED  PHYSICS 


4379 

(REVIEWS  AND  CONFERENCES;  PARTICLE  BEAMS,  ELECTRON) 

(Reviews;  Reviews) 

ELECTRON-BEAM-FUSION  PROGRESS  REPORT  JANUARY-JUNE  1976 
Authors  Unknown 

Sandia  labs.  Albuquerque.  NM  87115 
Sandia  Report  No.  SAND76-C41D  (10/1976). 

Aval labi 1 i ty :  SAND76-0410 

NT  IS 

This  report  presents  an  overview  of  the  electron  beam  fusion 
program  at  Sandia  Laboratories  for  1976.  Included  ere  brief 
discussions  of  progress  nade  in  1976  in  switching,  water  insulated 
accelerator s,  Marx  generators,  water  switches,  vacuum  interfaces, 
inductive  energy  storage  systems,  and  magnetically  insulated  diodes 
and  transmi ssi on  lines.  90  Refs. 

Primary  Keywords:  Switch  Development;  Particle  Accelerator;  Magnetic 

Insulation;  Marx  Generator;  Inductive  Energy  Storage 
Secondary  Keywords:  E-bean  Fusion;  Target  Design;  Plasma  Diagnostics 


4380 

(REVIEWS  AND  CONFERENCES;  PARTICLE  BEAMS) 

(Rev-ews;  Reviews) 

ELECTRON-BEAM-FUSION  PROGRESS  RF°0RT  JULY  THROUGH  SEPTEMBER  1976 
Authors  Unknown 

Sandia  Labs,  Albuquerque,  NM  87175 
Sandia  Report  No.  SAND76-0711  (05/1977). 

Availability:  SAND76-0711 

NTIS 

Th*s  report  presents  an  overview  of  the  electron  beam  fusion 
program  at  Sandia  Laboratories  for  1976.  Included  ere  brief 
discussions  of  progress  made  in  1976  in  switching,  water  insulated 
accelerators.  Marx  generators,  water  switches,  vacuum  interfaces, 
inductive  energy  storage  systems,  end  magnetically  insulated  diodes 
and  transmission  lines.  44  Refs. 

Primr.ry  Keywords-  Morx  Generator;  Marx  Trigger  System;  Water 

Capacitor;  Transmission  Line;  Trigatron  Gas  Switch: 
Cold  Cathode  Diode 


4369 

(BREAKDOWN  STUDIES;  SWITCME5.  OPENING) 

(Gas,  Electrical;  Gas  Gaps,  Materia, s> 

HIGH  VOLTAGE  RESEARCH  (BREAKDOWN  STRENGTHS  OF  GASEOUS  AND  LIQUID 
INSULATORS)  AND  ENVIRONMENTAL  EFFECTS  OF  DIELECTRIC  GASES 
L.G.  Chr i stophorcu,  D.R.  Tomes.  R.Y.  Pei,  R.A.  Mathis,  I.  Sauers,  L. 

Frees.  M.O.  Pace.  D.W.  Bouldin  and  C.C.  Chan 
Ook  Ridge  National  lab.  Oak  Ridge.  IN  3?830 
OPNL  Report  No.  0RNl/Tn-7173  (01/1980). 

Avai lab. 1 i ty :  ORNL/TM-7173 
NTIS 

A  number  of  gas  mixtures  are  suggested  for  i ndustri el -scale 
testing.  Electron  attachment  rates  ware  measured  and  unfolded  to  give 
attachment  cross  section  functions  for  several  gases  each  in  N'sub 
2/,  and  for  CCl/sub  3/F  in  Ar.  The  results  of  this  study  led  to 
conclusions  relating  these  parameters  to  molecular  structure. 

Election  attachment  rates  were  measured  also  for  n-C/sub  6/F/sub  1/ 
in  both  Ar  end  H/scb  2/.  A  study  was  made  of  the  potential  role  for 
electron  detachment  in  breakdown.  The  roles  of  several  modes  of 
detachment  was  assessed,  especially  for  3F/sub  6/  and  0/sub  2/.  The 
role  of  dipolar  scattering  of  electrons  in  inhibiting  breakdown  was 
i nvest i gated .  The  importance  of  large  electron  scattering  cross 
sections  at  subexcitation  energies  was  demonstrated,  and  means  of 
realizing  this  with  dipolar  scattering  ware  studied.  The  impulse 
measurement s  concentrated  on  c-C/sub  4/F/aub  8/-SF/sub  6/  mixtures, 
which  were  found  to  be  especially  interesting  under  impulse 
conditions.  Lightning  ar.d  switching  surges  were  used  with  a  large 
pomt-plane  gap  as  well  as  a  sphere -sphere  gap.  In  the  practical 
conditions  of  cylindrical  geometry  with  and  without  surface 
roughness,  many  multicomponent  mixtures  of  the  gases  SF/sub  6/, 
c-Csub  4/F/sub  8/.  N/sub  ,  and  1,1,1-CH/sub  3/CF/sub  3/  were 
tested,  nt  both  1  and  4.4  atmospheres.  40  Refs. 

Primary  Keywords:  Attachment  Rate:  Attactment  Cross  Section;  Several 
Gasses;  Plane  Electrodes;  Porellel  Electrodes; 
Sphere-sphere  Electrodes;  Sensitivity  To  Field 
Nonun / formi  ty 


4381 

(PULSE  GENERATORS) 

( Biumlei n  L ines) 

A  BLUMIEIN  MODULATOR  FOR  A  TIME-VARYING  LOAD 
S  Schneider,  W  H.J.  Wright  and  A.J.  Buffa 
ECPM,  Fort  Monmouth.  NJ  07703 
Technical  rapt.  No.  ECCM-4447,  14p  (10/1976). 

Availability:  AD-A035  102/3ST 

NTIS 

A  modulator  has  bean  built  to  drive  a  t i me- vary i ng- impedance  lead. 
A  Blumlein  circuit,  with  two  identical  pulse  forming  networks,  was 
used  to  produce  an  effective  voltage  of  twice  the  charging  voltage.  A 
dissipative  clamper  circuit  was  included  to  simulate  e  well-behaved 
load  The  switch  is  a  10  section  iterative  cavity-grid  thyretron 
designed  for  250  kilovolts  (kV)  and  20  kiloamperes  (kA>  peak  current . 
The  modulator  has  been  operated  at  210  kV  at  a  repetition  rate  of  e 
few  tier  t  z  (Hz).  (Author) 

Frimary  Keywords:  Modulators;  Electronic  Switches;  Thyretrons;  High 
Voltage:  Electron  Beams;  Switching  Circuits; 

Waveform  Generators;  Chemical  Lasers;  Deuterium; 
Pulse  Generators 

Secondary  Keywords:  Blumlein  Circuits;  High  Energy  lasers;  NTISDODXA 


4382 

(SWITCHES.  CLOSING;  SWITCHES,  CLOSING) 

<0-1%  Gaps,  Electrical;  Gas  Gaps.  Self) 

FERRITE  DECOUPLED  CROWBAR  SPARKGAP 
R.C.  Kun.'o .  E.V.  Mark.  H.  Uedler  and  G.  Klement 
Institut  fur  P 1 a Smaphy s i k ,  Garching,  FRG 
IPP  Report  No  TPP  4/32  (04/1966). 

Three  crowbar  sparkgaps  are  presented  each  with  a  different 
triggering  mechanism.  The  first  switch,  tested  for  8000  discharges  on 
a  26  Mj  brnk.  is  triggered  when  the  pulse  voltage  it  1.5  to  2  times 
the  static  breakdown  voltage  which  can  only  occur  whan  the  electrodes 
are  decoupled.  The  second,  which  also  uses  ferrite  decoupling,  la 
triggered  without  much  jitter  by  a  trigger  pulse  sent  to  e  middle 
electrode  which  is  at  half  potential.  The  third  switch  is  also 
triggered  by  a  middle  electrode,  but  does  not  use  ferrite  decoupling. 
The  trigger  pulse  applied  to  tho  middle  electrode  is  sharpened 
allowing  the  gap  to  break  down  to  both  elactrodas  at  tha  same  time. 

0  Refs. 

Primary  Keywords:  Crowbar  Gap;  Ferrite  Decoupling;  Three  Triggering 
Method* 


4384 

(PARTICLE  BEAMS,  ELECTRON) 

( Ravi «us ) 

ISSUES  IN  UNCLASSIFIED  PARTICLE  BEAM  RESEARCH  (PROCEEDINGS  OF  THE  1980 
PARTICLE  BEAM* RESEARCH  WORKSHOP) 

B.D.  Guent  her  (1),  R.  Lontz  (I).  J.l.  rta  y  (2)  and  C-M.  Stieklay  (3> 

<1)  US  Army  Research  Office 

(?)  AF05R,  Boll i no  AF8 .  Washington,  DC  20332 

( 3  >  BDM  Coro.  McLean.  VA 

Availability:  AD  AO  85158 

NT  IS 

Thi»  uorkihop  ii  designed  to  dafina  tha  important  parameters 
ralating  to  particla  beam  weapon*  that  roquira  furthar  research. 
Impor.ant  parameters  in  tha  aspect  of  pulsed  power,  charged  particle 
sources,  accelerator*,  propagation,  and  target  interactions  are 
presented,  along  with  necessary  research  in  each  area.  0  Refs. 

Primary  Keywords:  Particle  Beam,  Electron  Beam;  Ion  Beam 


4  385 

(REVIEWS  AND  CONFERENCES;  PARTICLE  BEAMS,  ELECTRON) 

( Rev i ews;  Rev i cws> 

LASER-FUSION  AND  El ECTRON- BEAM- FUSION  RESEARCH  PROGRESS  REPORT 
JANUARY-JUNE  1974 

E.N.Beekner,  J.B.  Gerardo  and  G.  Yonas 
Sandia  Labs,  Albuquerque,  NM  87115 
Sand i e  Report  No.  SAND74-0439  <C  '1975). 

Aval  lability:  SAND74-C439 
NT  IS 

Thi*  report  presents  en  overview  of  the  laser  and  electron  beam 
fusion  aborts  at  Sandia  Laboratories  for  the  period  Jenuary-Juna 
197A.  Progress  on  multichannel  end  dielectric  switching,  inductive 
energy  stores,  self  breaking  water  switching.  Marx  Generators,  gas 
gap  switching,  and  a~beam  diodes  are  presented.  48  Refs. 

Primary  Keywords:  Switching;  Marx  Generator;  Liquid  Dielectric  Switch; 

Gas  Gap;  Trigntron;  Particle  Beam  Generation 
Secondary  Keywords:  E-beam  Fusion;  Laser  fuion;  Plasma  Diagnostics 


4386 

(PARTICLE  BEAMS;  POWER  CONDITIONING;  SWITCHES.  CLOSING) 

(Reviews;  Pulse  Forming  Lines;  Gas  Gaps,  Optical) 

PARTICLE  BEAM  FUSION  PROGRESS  REPORT  APRIL  1978  THROUGH  DECEMBER  1978 
Sandia  Labs.  Albuquerque,  NM  87115 
Sandia  Report  No.  SAND79-1011  (12/1979). 

Availability:  SAND79-1011 

NT  IS 

This  raport  provides  an  overview  of  the  particle  beam  fusion 
effort  et  Sandie  Laboratories  for  the  period  of  Apr i 1 -December  1978. 
Sections  on  vacuum  diodes,  analysis  of  magnetically  insulated 
transmission  lines,  Marx  generator  development,  laser  and  X-ray 
triggering  of  spark  gaps,  and  power  flow  studies  are  included,  as 
well  as  sections  on  plasma  diagnostics  and  fusion  target  design  and 
analysis.  Rep-rated  systems  are  briefly  presented.  191  Refs. 

Primary  Keywords:  EBFA;  Proto;  E-beam;  Marx  Generator;  Magnetic 
Insulation;  Spark  Gap;  Power  Flow;  Resonant 
Transformer;  Rep-rated 

Secondary  Keywords:  Particle  Beam  Fusion;  Fusion  Target;  Plasma 
Diagnostics 


4387 

(PARTICLE  BEAMS.  ELECTRON) 

(Reviews) 

PARTICLE  BEAM  WEAPONS-A  TECHNICAL  ASSESSMENT 
G.  lekef i ,  B.T.  Feld,  J.  Permentola  and  K.  Tsipis 
Massachusetts  Institute  of  Technology.  Cambridge,  MA 
Nature  Vol .  284  p p.  219-225  (03/1980). 

The  authors  consider  the  use  of  e  high  energy  particle  beam  as  a 
weapon.  The  technical  problems  of  generation,  propagation,  and 
interaction  with  e  target  ere  addressed.  Several  examples  ere  given 
of  possible  missions  that  the  particle  beam  could  be  used  for,  and 
the  practical  aspects  of  weapons  targeting  and  control  are  discussed. 
Both  cndoatmospheric  and  exoatmospher i c  applications  are  axamined. 

34  Rafs. 

Primary  Kaywords:  Particle  Beam  Weapons;  Generation;  Propagation; 

Targat  Interaction;  Baam  Requirements 
Secondary  Keywords:  Orbiting  Weapons 
COPYRIGHT-  1980  MACMILLAN  JOURNALS  LTD 
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(REVIEWS  AND  CONFERENCES) 

( Reviews) 

PULSED-P0WER  RESEARCH  AND  DEVELOPMENT  IN  THE  USSR 

S.  Kassel 

The  Rand  Corp,  Santa  Monica.  CA  90406 

ARFA  Raport  Ho.  R-2212-ARPA  (05/1978). 

Avai labi 1 i ty:  AD  A056635 
NTIS 

The  pulsed  power  work  conducted  in  the  Soviet  Union  from  1960  to 
1978  is  reviewed  in  this  report .  The  organ i zat i onel  aspects,  as  well 
as  the  technical  side  of  the  open  Soviet  research  is  discussed  in  tha 
areas  of  electromagnetic  compression  of  liners,  flux  compression 
generators,  inductive  energy  storage,  h omopolar  generators, 
multipolar  ganerators.  and  opening  and  closing  switches.  The 
principal  groups  associated  with  eech  effort  are  identified  with 
important  results  presented.  161  Refs. 

Primary  Keywords:  Flux  Compression  Generator:  Inductive  Energy 

Storage;  Superconductivity;  Homopolar  Generator; 
Multipolar  Generator;  MHD  Generator;  Switching 


4389 

(PULSE  GENERATORS) 

( Capac i 1 1  ve) 

AN  IMPROVED  METHOD  OF  TRIGGERING  FLASHLAMPS  POWERED  FROM  AH  ENERGY 
STORAGE  INDUCTOR 

E.K.  Inal  1 

Australian  National  University,  Canberra,  Australia 

Jouriai  Of  Physics  E;  Scientific  Instruments,  Vol.  9,  No.  5,  pp  213-215 
<  05' 1 97$ ) . 

2  Refs 

Primary  Keywords:  Pre- ionize  Lamps;  5#r i es/parallel  Lamps 
COPYRIGHT  1976  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


4404 

(BREAKDOWN  STUDIES;  INSULATION.  MATERIAL) 

(Gas,  Electrical;  Gas) 

SPARKING  POTENTIALS  AND  IONISATION  COEFFICIENTS  IN  SF/SUB  6/ 
V.N.  Mailer  and  M.S.  Naidu 

Indian  Institute  of  Science.  Bangalore.  Indie 

Proceedings  Of  The  HE.  Vol.  123,  No.  1,  pp  107-108  (01/1976). 

The  author*  present  results  of  an  experiment  to  determine  the 
ioni2ation  coefficients  of  5F/*ub  6/.  A  deviation  from  the  Paschen 
Curve  is  pointed  out  at  pd=l.  Comparisons  are  made  with  the  work  of 
several  other  researchers.  12  Refs. 

Primary  Keywords:  SF/sub  6/  Gas;  Townsend's  Primary  Coefficient; 
Townsend's  Secondary  Coefficient; 

El ect ron-attechmen t  Coefficient 
COPYRIGHT;  1976  IEE 


4409 

(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Gas,  Optical;  Gas  Gaps,  Optical) 

USE  OF  A  'LASER  SPARK*  TO  INITIATE  A  HIGH-POWER  HIGH-PRESSURE  GAS 
DISCHARGE 

R.V.  Mitin,  V.I.  Petrenko  and  Yu.L.  Evetskii 

Institute  Of  Engineering  Physics,  Academy  of  Sciences  of  the  USSR, 

Khar • kov 

High  Temperaturo.  Vol.  11.  No.  6.  pp  1026-1028  (12/1973). 

Trans.  From:  Teolofizika  Vysokikh  Temperatur  11.  1147-1149 
( November- December  1973) 

An  investigation  <s  made  of  the  initiation  of  hi gh-pressur e 
discharges  in  argon  using  a  'laser  spark.*  An  experimental 
determination  has  been  mode  of  the  threshold  breakdown  electric  field 
required  for  laser  initiation  of  high-powor  gas  discharges  in  argon 
at  pressures  up  to  100  atm.  7  Refs. 

Primary  Keywords:  Argon  Gap;  100  Atmosphere  Pressure  Range.  Ruby  Laser 

COPYRIGHT:  1974  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


4410 

(PARTICLE  BEAMS,  ELECTRON;  ENERGY  STORAGE,  INDUCTIVE) 

(Generation;  Systems) 

HIGH-CURRENT.  HIGH  PULSE  RATE  ELECTRON  ACCELERATOR  WITH  INDUCTIVE 
ENERGY  STORAGE 

V.I.  Mikhailov  and  IN.  Slivkov 

Soviet  Physics-Technical  Physics,  Vol.  22,  No.  6  PP.  703-705  (10/1975). 

The  character i st i cs  of  a  high-current,  high-voltago  electron 
accelerator  with  inductive  energy  storage  and  the  associated 
electron-optical  system  used  for  electron  acceleration  and  current 
switching  in  a  storage  device  are  discussed.  Accelerators  of  this 
kind  can  ba  efficient  and  relatively  simple  end  provide  pulse 
repetition  frequencies  above  100-200  Hz  and  at  an  average  power  of 
tens  or  hundreds  of  kilowatts.  6  Refs. 

Primary  Keywords:  Electron  Accelerator;  Inductive  Energy  Storage; 

Electron-Optical  Switch 

COPYRIGHT:  1978  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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FLOATING  DECK  GRID  MODULATOR 

D.V.  Savage 

Hughes  Aircraft  Co.  Fullerton.  CA 

Final  technical  rept .  Mar  7?-May  78  (10/1978). 

Availability:  AD-AC61  502/lST 
NTIS 

The  all  solid  state  Floating  Deck  Grid  Moduletor  has  been 
completed  and  successfully  tested.  The  design  goals  of  pulse  width. 
Pulse  amplitude,  duty  cycle,  operation  in  e  50  KV  gradient  and 
Circuit  survival  during  multiple  crowbar*  of  the  50  KV  power  supply 
have  been  met.  The  rises  end  fall  times  are  less  then  700  nsec. 
(Author) 

Primary  Keywords:  Traveling  Wave  Tubes;  Pulse  Generators;  Microwave 
Tubes;  Tube  Grids;  Radar  Transmi tters ;  Pulse 
Duration  Modulation;  Pulse  Amplitude  Modulation; 
Pulse  Transformers 

Secondary  Keywords:  Modulators;  NTISDODXA 
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(SWITCHES,  CLOSING) 

( Thy ratr ons ) 

PLASMA  CATHODE  THYRATRON 

D.  Fleischer  and  D.  Turnquist 

EG«G  Inc,  So  1 em .  MA  01970 

ERADCOM  Report  No.  DEL ET - TR-7 7 -27 0 4 - 1  (09/1978). 

Ava. lability:  AD  A065048 

NTIS 

The  objective  of  this  work  is  to  provide  a  thyratron  type  device 
which  is  cepable  of  cold-start  operation;  thus  eliminating  the  need 
for  standby  power.  A  replica  of  a  cold-cathode  triode,  described  by 
Vagin  in  the  Russian  literature,  was  built  and  tested.  The  results  do 
not  support  Vagin's  description  of  its  operation.  A  triode  of  our  own 
design  operates  sa t i sf ac t or r 1 y  without  filament  power.  A  keep-alive 
or  ignitor  electrode  is  Proposed  as  a  solution  to  the  high  grid 
breakdown  voltage  and  anode  ji tte-  found  during  the  start-up  period. 

0  Refs 

Primary  Keywords:  Gas  Filled  Tube;  Switch  Tube:  Cold  Cathode;  Instant 
Start 
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(PULSE  GENEPATOkS) 

(Line  Type) 

GENERATOR  OF  HIGH  VOLTAGE  NANOSECOND  PULSES  WITH  PRECISE  LENGTH 
P  S  Anan'in.  A.G.  Sterligov.  V.G.  Tolmacheva  end  Yu.P.  Usov 
Tomsk  Pr>  1  y*  ethni  c  Institute.  Tomsk,  USSR 

Instruments  And  Experimental  Techniques.  No.  4,  pp  1115-1117  (08/1970). 
Trans  Troir:  Pribory  i  Tekhnike  Eksperimenta  4.  137-139  (July-August 
1  97  0  ) 

A  method  is  described  to  decrease  the  amplitude  of  repeated  pulses 
in  a  coaxial  generator  with  a  spark  gap  operating  into  a  mismatched 
load.  The  length  of  the  pulse  on  the  load  is  set  by  a  shor t-c i rcui ted 
section  of  coaxial  cable,  where  the  accuracy  with  which  its  length  1  > 
measured  determines  the  accuracy  with  which  the  length  of  the  pulse 
on  the  load  is  sot.  The  generator  provides  ever  control  of  the  pulse 
r'-nlitude  from  5  to  15  kV,  0.5  nsec  length  of  the  front  and  trailing 
t  .je  of  the  pulse  on  a  matched  load,  and  pulse  length  to  20  nsec  when 
the  amplitude  of  the  repeated  pulses  is  no  greater  than  5X  of  the 
amplitude  of  the  basic  pulse.  The  generator  is  designed  to  supply  the 
electron  optic  shutter  in  »r>  optic  quantum  generator.  5  Rets. 

Primary  Keywords:  Pulse  Generator;  Coaxial  Line  Energy  Storago: 

Variable  Pulse  length;  Small  Trailing  Pulses 
COPYRIGHT  1970  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  IEAM5.  ELECTRON ) 

(  Genarat  i  on  ) 

ANALYSIS  OF  COUPLING  REGION  IN  TRANSMISSION- L INF  ACCELERATORS 

J  K  .  T  anoarlty 

Army  Amnment  Research  and  Development  Command.  Abardaan  Proving  Ground 
MD  2 1 0  0  S 

ARBRl  Report  No.  ARBRl -TR02120  (11/1978). 

Availability  AO  AQ65461 
HUS 

A  Laplaco-trantform  analyst*  is  presented  of  an  equivalent  circuit 
which  raprasants  a  pair  of  asymmetric  t  r  «ntmi  *s  I  on  linas  couplad 
through  a  roantrant  ducontinuily  This  cavity  configuration  i« 
applicabla  for  t  rensmi  ss  i  on-  1 1  na  accelerator  dangni  Ganaral 
axpr  am  oni  for  tha  4  * me  -  dependent  onan-circu<  1  output  voltaga  ar* 
danvad  Some  nuatncal  axamplai  for  ^  pac  i  f  •  c  I  Ina  gaowatriai  ar* 
presented.  7  Rafa. 

Primary  Keywords-  Elactron  Accalarator,  Tranaaiailon-1 ina;  Asymmetric 
T ranami *«i on- I i na  Pair*.  Raantrant  Tran «m i a *i on- 1 i na 
0 ■ acont i nui t i an .  Lapiaca  Transform 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Vol tags) 

AN  E l ECTRO -  OPTIC.  HIGH-VOl TAGf .  TRANSIENT  PROBE 
5.J.  Pont*  and  C.J.  Michal* 
laws  Researcl  Contar,  Clavaland.  OH 

N*SA  Technical  Memorendom  Report  No.  79019  (10/1978). 

Availability  N79-12414 
HUS 

A  diffarantial  electro  optic  voltaga  proba  is  (laser  i  bad  to  maasura 
tran  si  ant  diffarantial  high  v<»lgatas  in  tha  range  of  10  to  ?0  MV  and 
10  to  SO  n*.  Thin  probo  won  designed  to  maasura  tha  voltaga  oppliad 
to  a  laser  and  an  electro-  opt  i  c  *  1  dnviro  wan  chosen  to  rtduci  noun 
arid  tn  minimize  problems  associatad  mill  g*ound  loops  in  tha  circuit 
Conrni  moda  rejection  techniques  wara  oppliad  to  t  lip  proba  to  rede, re 
ernmon  mrda  ncise  lha  proba  consists  of  a  LID  with  with  an  input 
resistor  which  allows  a  Currant  to  flow  i  *»  tha  l  I'D  that  i* 
proportional  to  the  input  voltaga  Tha  output  of  tha  LED  is  routed, 
via  f : bor  optic  to  a  remote  photomultiplier  and  asnoc-ated  measuring 
•qripni,.nt  .  A  small  bias  is  applied  to  tha  LED  through  a  balanced 
netware  (to  provide  common  mode  rejection)  to  allow  small  reverse 
voltagos  to  be  measured  the  probe  wan  calibrated  using  a  2  MV  pulsar 
with  a  1  10  steo'up  transformer  for  amplitude  measurements  end  the 
same  2  MV  pulsar  w>th  a  fast  rise  amplifier  for  the  rise  time 
measurements  The  probe  was  found  to  be  less  noisy  with  better  common 
mode  rejection  than  the  electrical  probe  used  previously.  5  Refs. 
Primary  Keywords:  E 1 ec t ro - op t i c  Proba.  fast  Rise.  High  Niose 

Rejection;  High  Common  Moda  Rejection;  Simple  Design 
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( BREAKDOWN  STUDIES;  INSULATION.  MATERIAL ) 

(Solid.  Electrical;  Solid) 

A  PROGRAMMABLE  DC  HIGH-VOLTAGE  RAMPED  TEST  SYSTEM  FOR  ELECTRICAL 
INSULATION 

U.  Milano 

Bureau  Of  ReC  laaiat  i  on.  Denver.  CO  80225 

Bureau  Of  Reclamation  Report  No  REC  rRC‘78-7  (10/1978). 

Availability:  PB  290495 

NT  I S 

A  technique  is  presented  that  uses  e  programmable  DC  high-voltage 
test  set  to  automatically  ramp  the  high  voltaga  at  a  preselected  rate 
while  continuously  recording  the  resultant  rotating  machinery  stator 
insulation  current .  The  principal  advantaga  of  tha  ramp  testing 
technique  over  the  conventional  Stepped  method  is  the  greatly 
Improved  sensitivity  and  accuracy  of  th*  tast  results.  In  addition, 
tho  ramp  test  requires  only  one  person  to  run  the  test  and  provides 
that  person  with  better  control  end  sufficient  lead  time  whan  a 
failure  point  is  approached  to  avoid  damaging  the  insulation.  A  full 
description  of  th*  test  technique,  i  n  t  erj.r  at  at  i  o-  of  tent  results, 
and  tast  sat  operation  are  included.  5  Refs 

Primary  Keywords!  Insulation  BreaMdown  Strength:  Ramp  Test.  Rotating 
Machine;  Non -dost r ur t i ve  Tast 
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( DI AGNOSTICS  AND  INSTRUMENTATION) 

( Systems ) 

ONLINE  DATA  ACQUISITION  SYSTIM  FGR  KEPtUtlVE  PUISIR  DEVELOPMENT 

M .  T  .  But  tram 

Sandi*  labs.  Albuquerque.  NM  87  1  IS 
(09/1978) . 

Availability:  SAND  78  1755 

NT  IS 

The  computer  system  currently  online  to  th*  Rif  1.  a  on#  hundred 
pulse  par  second  (pps),  7  u  0  •  M  V  pulsar,  is  da  sc  ril.ad  This  x  y  %  t  am 
partially  analyzes  data  as  received  to  provide  real  time,  online 
diagnostic  information  about  the  performance  of  RII-I.  Th*  system  <x 
based  on  CAMAC.  a  set  o*  convent  .qua  for  the  t'anaferral  of  dote 
between  a  computer  and  exper  i  mental  modules  Ilia  computer  for  this 
facility  is  e  PDP  II-  54  Die  interface  bet  wean  inmputer  and 
experimental  modules  is  itself  a  microcomputer  A  variety  of 
exper i moot  a  1  modules  is  used.  Ina  i onnui*'  stores  all  incoming  data 
on  tape  for  subsequent  complete  analysis,  if  desired,  performs  n 
r*ol  time  partial  analysis,  and  provides  displays  as  requested  Th* 
interface  controls  th#  transfer  of  data  between  *>ii*r  1M|i1*1  modules 
and  the  P0P-I1  computer  fh*  input  modules  war*  chosen  to  m  iiunv  a 
few  digital  words  per  pulsa  which,  when  collected  into  statistical 
ensembles,  cb«rirt»r  i  .•*  RTf  I  operation.  Ilrru  digitizers  and 
analog  to-  d>  gi  ta  J  converters  are  currently  long  used  The  system  has 
the  capability  of  providing  active  i.'imputer  <  up  trot  should  that 
become  desirable.  14  figures.  6  tables  (IRA  .  itotion  04  0|f.9/*.) 

Pr  imer  y  K  *  ywo  r  d  s  Beam  Pulsars,  flei  •  r  o  s 4  a  ♦  >  r  Air  ulnm'  •>  s  . 

High  vol'n'jw  f  ii  ui  Gener  a*  r.r  », .  •  <>'■>.*«.  S.x*wm,  Oats 

Acquisition  Systems.  Electrons,  lo'lran,  (In  |mv 
Ma*  su  r  ei-wr it  systems,  Pdp  f  ampii  t  er  x 

Secondary  Keywords  1 P da  / 4  (i  jo o  .  HIJ'.DE 
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(SWITCHES.  CIOSIMG) 

(Gas  Gaps,  Optical) 

A  MU l  1 1CKANNE l  l ASfR  TRIGGERED  SPARK  GAP  WITH  SURN ANOSf COND  R1SETIME 
FOR  EifCTRO  OPTIC  5W11CMING 

r  l  M  I  reland 

A'oaic  Weapons  Research  Establishment.  A J der m* st on ,  Berkshire.  UK 
Journal  Of  Physics  \  .  Vol  8,  r>(>  100/  1010  <  0  7/  19  74) 

Die  construction  and  soma  of  the  operating  characteristics  of  e 
multichannel,  laser  t r i gg*r *d  spark  gap  (1TSG)  are  described 
Simultaneous  suhnano second  twitching  in  five  Chennai  *  of  up  to  10  MV 
•  s  possible,  making  the  1  T S G  ar.  ideal  master  switch  for  pulsing 
PocMel  cells  to  control  the  pulse  shape  and  isolation  necessary  tn  a 
large  laser  oscillator  amplifier  system.  Operatod  under  N/suh  ?/  at  a 
pressure  of  appr  o  h  i  ma  t  e  1  y  10  klorr  the  LI5G  had  a  rise  time  MOO  ps 
and  used  In  conjunction  with  a  fast  Pock*!  cell  switch  could  shutter 
reliably  optical  pulses  of  <500  ns  duration  from  the  output  of  a 
Q'switrhed  laser  ’b*  result*  indicate  that  at  higher  pressure  th* 
rise  time  of  tho  l  ISO  should  be  further  reduced  allowing  twitching  in 
approx  imately  100  (ips  to  ba  achieved  II  Refs 
Primary  Keywords:  Coaxial  Spark  Gap,  Nitrogen  Gap;  Variable  Pressure; 

Multichannel  Operation,  F  ■  ve  Chinns  Is;  500 
P  i  C.C*  second  R  '  s#  lime,  High  Pressure  Gap 
COPYRIGHT  19  7  4  INMI'UU  0»  P»*rSICS.  REP  R  1  N  I  f  D  U I  T  H  PERMISSION 
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(SUIT  CHE  5 ,  CLOSING) 

(Gas  Gaps.  Electrical) 

A  1HREE  GAP  5PAPK  DISCHARGE  DEVICE  FOR  5UPPLYIN0  SPARK  CHAMBERS 

G  0  Alekseev  end  D  M  Khezins 

Joint  Institute  Of  Nuclear  Research.  Dubn* .  USSR 

Instruments  And  I  mu' inmtil  Technique-!.  Vol  18.  No.  5,  pp  1447-1444 
(10/  1974  >  . 

Trans.  From  Pribory  i  Tekhniks  Eksparimanta  5,  105-106 
( Sep t ember - Oc t ober  1974) 

A  three  gap  air  spar U  • d • sc  ha r go  device  was  i nvest i gated .  The 
device  is  efficient  over  a  wido  range  of  supply  voltages,  it  has  an 
actuation  delay  of  50  to  60  nsec,  depending  on  the  supply  voltage, 
the  scat  tor  of  the  delay  is  715  nsec,  tha  duration  of  the  lead  ng 
edge  of  the  output  pulse  is  approximately  10  nsec.  The 
»rark -di schar ge  device  is  reliable  .n  operation,  he*  a  long  service 
life,  end  is  simple  to  fabricate  5  Refs 

Primary  Keywords  Spark  Gap.  Air  Gap,  4a 1 f -crowbar t ng;  7-J5  ns  Jitter; 
long  Li<e,  tow  Current 

COPYRIGHT.  1  976  PI  f  HUM  PRl  ,5.  RM’RIN’ID  WITH  P1RMIS4I0N 
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( I HSUl A  T I  ON ,  MAT! RIA1  > 

(Solid) 

DISTRIBUTION  Of  SUREAGI  CHARGES  ON  PERSPEX  DUE  TO  PART  I A l  DISCHARGES 
$.  Imlrmirel  and  V.  Pr*bh#*har>k  er 
Indian  Institute  of  Science,  Bangalore-  India 

Journal  Of  Physic:*  D.  Applied  Physics  Vol  9,  No.  6.  pp  987-997 
<04/1976 ) 

11  Refs 

Primary  Keywords  Perspex  air  Insulation;  Partial  Discharge.  Corona 
Incept icn.  Surface  Tracking.  Puncture 
COPfMGMt:  19/6  THE  INSTITUTE  OE  PHYSICS.  REPRINTED  WITH  PERMISSION 
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(BRIAKDOWN  STUDIES) 

(  E  I  ec  t  r  tides  ) 

EROSION  or  MFTAI  CATHODES  BY  ARCS  AND  BREAKDOWNS  IN  VACUUM 
E  Men l r sc  he  (1).  B  Juttner  (t).  V  F  Puthkarov  (2).  W.  Rohrbeck  (1) 
end  H  .  Ur.  I  f  f  (  1  ) 

tl)  Akademie  Pe'  U<  isenttli*  f  tvn  b*r  DDR  /ent  rel  I  nst  i  tut  fur 
E I ektr onenphysl k .  B#r  I  in,  DDF 

(2)  Siberian  Depertmct  Of  T he  Academy  of  Science  of  the  USSR.  Tomsk, 

US  >R 

journal  Of  Physics  D.  Applied  Physics.  Vol.  9.  No.  17,  pp  1771-1781 
(  08/  1976  I 

IV  Refs. 

Primary  Keywords  Met*;  Cathodes;  Erosion  Structure;  Nanosecond 

Breakdowns;  Quasi  stationary  Arcs.  Crater  formation 
Types.  Micropoint  Implosions.  Cathode  Spots; 

Field  •million;  Jon  Pressure 
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(BRIAKDOWN  STUDIES) 
l  Gas .  L  1  e<  t  r  i  r. a  1  ) 

lmiUlHCf  OE  RAIN  ON  SWITCHING  IMPUI  S!  SPARK  OVER  VOl  I  AGE  OF 
I  AR (. I  1  l  (  i  IFOM  A  I  Q  GAPS 

»  AM  R  i  zk 

•lytb  o  Quebec  Institute  of  Researri.,  V»r  annex.  Quebec.  Canada 
IEII  Ir  ansa'  t  i  pris  (In  Power  Appar  at  •  S  And  Syst  iimi ,  Vol.  PAS  95.  No  4. 
pi.  15  74  1407  108/  1  9  76) 

fh*  paper  duals  w  i  t  h  a  laboratory  investigation  into  th*  influence 
of  rain  on  the  switching  imp.. Is*  nparkover  char«i  tor  I  tl  III  of 
large  sphere  and  toroid  plane  air  gaps  lasts  were  also  carried  out 
on  r  on#  ternlnatpd  rod  plane  gaps  for  reference  purposes  The  factors 
investigated  tmli.d*  t  he  high  voltaga  electrode  geometry,  nature  of 
th*  surface,  rein  intensity  as  wull  as  the  impulse  form  and  polarity 
Attention  is  also  paid  to  th*  influence  of  rain  on  t he  statistical 
dispersion  of  the  sparkover  voltngu  and  on  th#  nature  of  tEi* 

‘  urn.il  r,  ve  pr  otir.h  l  I  i  t  y  curve  A  gnperal  correlation,  valid  for  a  wide 
variety  of  elec  t  mries.  has  been  e  s  t  ah  I  «  shed  between  th*  mean 
tl'Ai  kiivor  voltage  gradipi.t  tor  positive  switching  impulses  undwr  dry 
r  nod  i  t  t  on*  ,  rind  the  «  or  r  espond  I  r.g  influence  of  rain  nn  th#  breakdown 
v  >  I  1  mi*  J9  P#  f  s 

Primary  Keywords  Humidity  li.f 'uci*.  Air  Gao,  Sphere  sphere  Gap. 

lure. id  plane  lin:i,  Geometry  Effects 
(')•’ FRIGHT  1976  ITII.  RM’kiNU  D  UI  III  I’  f  I'M  1  S  5  1  ON 
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TR I OOF R I NG  OF  A  HIGH  VOLTAGE  FUl 5f  SHAPER  EOF  IMPROVING  IJMr  SUBMIT* 
AND  AMR  i  |  T  DDE  S  T  A  19  T  l  ITT 

X  Deiters.  G  Peter.  A  I  V  l*,.n,i.  K  I  met  nr  Ii)  *.  and  r  v  Gnstiksvi.h 

Deutsche  ASerlemi*  d*i  Wism-  stheften  zo  Berlin,  /euthen.  GbR 
<  01/19/6  I 

Availability  PHI  76  15 
MILS 

Triggering  of  e  transform#'  power *d  Blum)*'.  |  ■  r.e  witE.  a  N  *.,h  / 

-  laser  tinrl  a  t  r  i  ggsr  pin  (  fr  .  is  dear  r  i  h*d  S  (  al.  i  1  .  t  y  ..f  t  fie 

amp  I  i  tudes  of  del  *  a  U'U  1‘;  and  '  .  m#  ..tier  •  4  »-s  a '  e  a  vat  i  ah  t  * 

Advantages  anrf  d  i  sa  rf  van  *  a  ges  of  both  aeUimti  a,#  ctis<uss*r| 

(At  r>m  i  nrl*v  t  i  tit  i  on  0  4  l  H,  fi  4  8  > 

Pr  i  mar  y  K  eywo '  rl*  Higti  *«■  i  ♦  age  Pulse  i  e».  e  •  r  t  n  .  rw«r  Spar  k 

C  hamhe  Ami.j.t.,.-1^  •  a  -  e »  s  *’  *  <■  Rise  time.  t"u  I  •.* 

Simper  s  *.  I  ah  it1*1/.  I  ■  J  .J  *» '  (  i  .  .  •  s 

'.#r  wn-’ar  /  »./.-i''ls  i  "•  1  i’  '  ■  ■  »  ‘  s-m  , 

Di  str  iE»  *t  i  ....  Rest  '  •  *>  •  -i 

/  ; 
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( BREAKDOWN  STUDIES) 

(Siirfar*  f  lasitovei  ) 

UN  IH(  CITNDI  T  I  ON  I  NG  PHENOMENA  Of  SURFACE  f  1 A5H0VER  OF  EEOXY  tE51N5  IN  A 
VACUUM 


Y  ()tik  l  and  K  Yaf.agi 
Uaseda  University.  Tokyo,  Japan 
Jaf  anes*  Journal  ()f  Apid  led  Ffiyeirs.  Vol 
(  0  I  /  1  9  7  (,  i 

Experiments  were  done  whiih  studied 

•  p  a  v*r  «nim  (  nn'i  I  t  i  on  i  r*g  affetts  war* 

'I  *  1*1  <  1  1  <  and  w  I  ♦  brill »  It  Seven  types 

•  hi"  1  •->*  tire  ».*n»*ne  r  .r.g  nn  bieak down 


15.  Ho  1 .  pp  | 77  1 78 

the  flashover  of  eFo«K  resin# 
noted  with  t  Tie  epoxy  '••In 
of  reain  were  used  so  that  thr 
voltage  roulci  be  examined  «. 


f i  'I'm  y  Kwyw  .its 
r  'jp  re  |  r,i|  i  i  1 1 1. 


S  »>  far  e  •  1  a  a  *•  n  v  u  r 
'.eve.  a  I  ‘>n»  I  *  ■. 
P'liM  I  ■  A  !  t  HU  nf'ARll, 


;  l  ond i » i nn i ng ;  Electrode  Effect; 

S  i  m  i  1  a  i  Bi't.a  v  i  or 
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(PULSE  GENERATORS;  POWER  CONDITIONING;  PARTICLE  BEAUS.  ELECTRON) 

(Systems;  Puls*  Transformers;  Generation) 

RELATIVISTIC  ELECTRON  BEAM  SOURCE  WITH  AN  AIR-CORE  STEP-UP  TRANSFORMER 

A.  Mohr i .  K.  Ikute.  M.  Hasuzoki,  T.  Tsuzuki.  S.  Fujiwaka,  K .  Ukegawa 
end  T.  Keto 

Nagoya  University.  Nagoye.  Japan 

Japanese  Journal  Of  Applied  Physics.  Vol.  14,  No.  11,  pp  1777-1781 
(11/1475) . 

A  design  for  e  high  current  relativistic  electron  beam  source 
using  an  air-core  step -up  transformer  is  presented.  The  step-up  ratio 
was  greater  than  10  and  the  energy  transfer  effeciency  from  the 
capacitor  bank  to  the  pulse  forming  line  was  43*.  The  machine  proved 
to  be  reliable  as  it  required  little  maintenance  during  the  5000 
times  it  was  operated  without  major  trouble.  13  Refs. 

Primary  Keywords:  Vacuum  Diode;  Marx  Generator;  Pulse  Transformer; 

Pulse  Forming  Line;  Impedance  Conversion 

COPYRIGHT:  1475  PUBLICATION  BOARD,  JAPANESE  JOURNAL  OF  APPLIED  PHYSICS 


449? 

(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

STARTING  CHARACTERISTICS  OF  A  100-KV  TRIGATROM  FILLED  WITH  SF/SUB  6/ 

A.I.  Gersimov.  G.D.  Kuleshov,  A.I.  Pavlovskii,  S.Ya.  Slyusarenko  and 
A.S.  Fadotkin 

Instruments  And  Experimental  Techniquas,  Vol.  18,  No.  5,  pp  1435-1437 
< 10/1475) . 

Trans.  From:  Pribory  i  Tekhnike  Eksperimanta  5.  111-113 
( September-October  1475) 

An  experimental  investigation  was  made  of  the  delay  and  scatter  of 
the  time  required  to  turn  on  a  tri patron  as  a  function  of  the 
polarity  of  the  high-voltage  electrode  and  of  the  control-voltage 
pulse,  on  the  amplitude  of  the  pulse,  and  on  the  SF/sub  6/  pressure. 
The  distance  between  the  main  trigatron  electrodes  is  7  mm;  the 
diameter  of  the  control  electrode  is  2  mm;  the  annular  gap  between 
the  control  electrode  and  the  mam  electrode  which  encompasses  it  is 
2.5  mm.  It  is  shown  that  for  a  negative  potential  jf  the  high-voltage 
electrode  and  a  positive  starting  pulsa,  the  scatter  of  the  actuation 
time  delay  does  not  exceed  10  nsec  in  the  range  of  pressure 
variations  from  the  value  corresponding  to  uncontrollable  breakdown 
at  100  kV  up  to  a  pressure  five  times  as  great  (15  atm).  1  Refs. 

Primary  Keywords:  Trigatron;  SF/sub  6/  Gap;  Switching  Dalay;  Both 

Polarities;  Variable  Gas  Pressure;  Variable  Trigger 
Voltage;  100  kV  Operating  Voltage 

COPYRIGHT:  1975  PLENUM  PRESS.  REPRINTED  KITH  PERMISSION 


4501 

(SWITCHES.  CLOSING) 

(Gas  Gaps.  Optical) 

UV  LASER  TRIGGERING  OF  SPARK  GAPS  BY  TWO-RUANTUM  PHOTOELECTRIC  EFFECT 
K.  Harsch,  H.  Salzmonn  and  H.  Strohuald 
University  of  Stuttgart,  Stuttgart.  FRG 
Physics  Letters,  Vol.  55A.  No.  3  pp  153-154  (12/1975). 

A  nitrogen  laser  is  utilized  to  irradiate  an  aluminum  cathoda  in 
an  attempt  to  isolate  the  ionization  mechanism  of  UV  lasar  triggering 
of  spark  gaps.  The  two  mechanisms  considered  are  Richardson  emission 
and  photoelectric  emission.  The  gap  was  evacuated  during  the  study  to 
prevent  breakdown,  enabling  study  of  the  electron  emission  from  the 
cathode  in  detail.  The  authors  present  evidence  for  two  photon 
photoelectric  emission  of  electrons  from  the  cathode  as  the  primary 
triggering  mechanism.  8  Refs. 

Primary  Keywords:  Nitrogen  Laser;  Aluminum  Cathode;  Richardson  Effect: 

Photoalectr i c  Emission;  Two-photon  Effect-  Spark 
Gap;  Vacuum  Gap 

COPYRIGHT:  1975  NORTH  HOLLAND  PUBLISHING  COMPANY 


(POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

5CEPTRE  MODELS  OF  A  PULSE  FORMING  SYSTEM 
R.J.  Kuhler  and  V.J.  Watson 
University  of  Kentucky,  Lexington,  KY  40506 
RAOC  Report  No.  RADC-TR-75-69  (03/1975). 

Availability*  AD  A009175 
NTIS 

Work  performed  in  the  generation  and  testing  of  the  pulse  forming 
network  SCEPTRE  model  »s  discussed  with  emphasis  upon  attempts  to 
determine  the  pulse  forming  network  element  stressing  factors  under 
conditions  of  specific  fault  occurrences,  pulse  transformer  failure 
via  secondary  short  or  load  short;  secondary  open;  and  pulsa  forminQ 
network  capacitance  short.  When  tha  generator  model  is  available,  the 
composite  system  can  be  simulated  to  determine  the  result  of 
transient  and  fault  conditions  on  tha  overall  network  operation  0 
Refs. 

Primary  Keywords-  Pulsa  Forming  Network;  SCEPTRE  Computer  Code;  Fault 
Modeling;  El ectromegnet i c  Compat i bi 1 i ty 


4537 

THE  VEBA  RELATIVISTIC  ELECTRON  ACCELERATOR 

R.K.  Parker  end  M.  Ury 

Navel  Rasearch  Lab,  Washington,  DC  20375 

Interim  rept .  No.  NRL-MR-3056,  19p  (05/1975). 

Availability*  AD-A013  18B/8ST 
NTIS 

The  VEDA  hi gh-current .  relativistic  electron  accelerator  has  been 
designed  and  constructed  at  NRL  for  application  in  tha  study  of  high 
power  microwave  sources.  To  meet  the  requirements  of  this  study,  the 
accelerator  was  designed  for  operation  in  either  a  short  (60  nsec)  or 
long  (2.2  microtec)  pulse  mode.  The  pul  so* f ormi ng  network  in  the 
short-pulse  mode  is  an  unbalanced  water  Biumiein  with  an  outout 
impedance  of  9.1  ohms.  The  Biumiein  is  pu 1  so -charged  by  a  1  9  MV  Mar* 
generator  which  has  a  series  capacitance  of  26  nF .  By  transmission 
along  a  tapered  coaxial  line,  the  output  pulse  is  transformed  to  20 
ohms  and  tha  voltage  developed  across  the  dioda  increased  to  2  MV. 

The  Biumiein  end  transformer  sections  are  removed  to  convert  to  the 
Jong  Pulse  mode,  end  the  diode  is  attached  directly  to  tha  oversized 
Marx  tank.  Tha  direct  coupling  between  the  Marx  and  the  Biumiein  is 
then  replaced  by  two.  nested,  water  capacitors  which  are  shunted  bv 
spiral  inductors.  Th*s  unit  with  the  Marx  forms  a  three- sect i on . 
voltage-fed.  Guillemin  (type  A),  pu 1 j*- f on" i ng  network  with  a 
character i st i c  impedance  of  40  ohms  and  an  output  voltage  of  l  MV. 

Primary  Keywords:  Electron  Accelerators;  Microwaves;  Pulse  Generators; 

Di odes ;  Sources 

Secondary  Keywords:  NT  1 SDODNRL 


4540 

(ENERGY  CONVERSION,  ELECTRICAL;  INSULATION,  MATERIAL) 

(Power  Supplies;  Liquid) 

A  HIGH  VOLTAGE  SOURCE  WITH  DIGITAL  CONTROL  FOR  DIELECTRIC  MEASUREMENTS 

A.R.  Reichert,  G.M.  Rhodes  and  J-E.  Brignell 

City  University,  London,  ECJ »  UK 

Journal  Of  Physics  E:  Scientific  Instruments,  Vol.  5,  pp  587-59P 
(06/1972). 

An  improvement  in  the  rigorous  control  of  high  voltages  for 
dielectric  measurements  is  achieved  by  employing  digital  techniques 
in  the  development  of  a  low-voltage  controller  for  a  generator  of 
either  the  oscillator  or  electrostatic  type.  Principal  advantages 
over  a  method  previously  described  are  the  provision  of  a  highly 
stable  hold  mode  and  the  capability  for  very  slow  rates  of  voltage 
application.  Comprehensive  logic  controls,  incorporating  essential 
safety  features,  allow  fully  automatic  experiments  to  be  performed, 
and  a  flexible  design  permits  a  simple  addition  to  tha  equipment  to 
increase  the  resolution  if  desired.  7  Refs. 

Primary  Keywords-  Insulation  Tester;  Ramp  Voltage  Generator;  Digital 
Control;  High  Voltage  Accuracy 

COPYRIGHT-.  1972  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


4547 

(SWITCHES,  CLOSING) 

(Liquid  Gaps,  Optical) 

A  H7 GN-VOl T AGE  WATER  SPARK  CAP  WITH  LASER  FIRING 
B.A.  Demidov,  M.V.  Ivhin,  V.A.  Petrov  and  5.D.  Fenehenko 
Instruments  And  Experimental  Techniquas.  Vol.  17,  pp  131-133  (02/1974). 
Trans.  From:  Pribory  i  Tekhnika  Eksoerimenta  1,  120-122 
( January-Februa-y  1974) 

The  possibility  is  investigated  of  initiating  high-voltage 
breakdown  of  distilled  water  in  a  spark  gap  by  means  of  a  spark  from 
a  neodymium  laser  having  a  power  of  up  to  500  MU.  It  is  shown  that 
for  focusing  of  laser  radiation  onto  the  positively  charged  electrode 
the  scatter  of  the  actuation  time  of  the  spark  gap  amounts  to  several 
nanoseconds.  A  spark  gap  construction  was  proposed  which  ensures 
reliable  firing  of  the  discharge  for  any  polarity  of  the  voltage 
across  tho  electrodes.  6  Refs. 

Primary  Keywords-  Nd  Laser;  Polarity  Effects;  Several  Nanosecond  Jitter 
COPYRIGHT:  1974  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


4552 

(PULSE  GENERATORS;  BREAKDOWN  STUDIES) 

(Marx;  Vacuum,  Electrical) 

A  2-MV  PULSED  ELECTROVACUUM  INSTALLATION 
I. I.  Kalyatskii,  G.M.  Kassirov  and  G.V.  Smirnov 
Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  17,  No.  4,  pp  1032-1034 
(08/J974). 

Trans.  From:  Pribory  i  Tekhnika  Eksoar i im«*»  *%,  84-86  (July-August 
1974) 

An  experimental  installation  is  described  for  investigating 
electrical  breakdown  in  a  vacuum  of  up  to  IE-5  Torr  at  pulse  voltages 
of  up  to  2  MV,  Th*  length  of  che  vacuum  gap  reaches  16  cm.  4  Refs, 
Primary  Keywords:  Vacuum  Breakdown  Study;  Apparatus  Description; 

Experiment j1  Results:  Aluminum  Electrodes; 
Sphere-plane  Gap 

COPYRIGHT:  1974  PIFNUM  PRESS,  SFPClNTED  WITH  PERMISSION 


(PARTICLE  BEAMS,  MACRO;  BREAKDOWN  STUDIES) 

(Generation;  Vacuum,  Particle) 

MICROPARTICLE  ENERGY  ENHANCEMENT  FOLLOWING  A  BOUNCING  IMPACT  IN  A 
HIGH-VOLTAGE  GAP 

A.S.  Brah  and  R.V.  Latham 

University  of  Aston,  Birmingham.  Birmingham  84  7ET.  UK 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  8.  No.  8.  pp  1109-11’’ 
(06/1975). 

A  low-velocity  microparticle  gun  hes  been  developed  for  a 
controlled  study  of  tha  momentum  and  charge  reversal  associated  with 
particle  bouncing  in  a  high-voltage  vacuum  gap  for  impact  velocities 
of  5-200  m/s-  It  has  been  demonstreted  that  thera  are  a  range  of 
experimental  conditions  for  which  this  mechanism  can  lead  to  sn 
enhancement  in  the  kinetic  energy  of  a  microparticle.  This 
observation  is  used  in  support  of  a  mult i - transi t  model  for  the 
initiation  of  electrical  breakdown  by  tha  impact  of  mi cropar t i c las 
having  velocities  in  excess  of  1500  m/s.  12  Refs. 

Primary  Keywords:  Microparticle;  Acceleration;  Momentum  T ransf er : 

Charge  Reversal;  Vacuum  Breakdown;  Mult i -transi t 
Model 
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4  57C 

(PARTICLE  BEAMS.  ELECTRON;  POWER  CONDITIONING;  PULSE  GENERATORS) 
(Ganerat i on ;  Pulse  Transformers,  Systems) 

RESONANT  TRANSFORMER  ELECTRON  BEAM  PULSER 

J . J .  Mor i arty 

Energy  Sciences  Inc.,  Burlington,  MA  01803 
AFwl  Report  No  AFWL*  TR-74- 122  (  1  1/1  974  ). 

Avet lobi li ty:  AD  A001828 
NTIS 


A  resonant  air-core  transformer  has  bean  evaluated  theoretically 
and  axper i manta  1 1 y  as  a  pulsar  for  an  electron  beam  gun.  Tha  analysis 
has  resulted  in  a  set  of  design  parameters  which  has  been  used  to 

1 ' ght we i ght  (approximately  100  kg)  Pulter  for  the  generation 
of  150  kV,  40-A  pulses  of  30  microsecond  duration  at  250  Dps  in 
10*  «ec  bursts.  An  experimental  model  has  generated  150-kV,  2  to  5-A 
pulses  of  10  to  14  microsecond  duration  st  20  pps  in  operation 
limited  by  the  available  power  supply.  Exper i mental  results  have  been 
m  sufficient  agreement  with  the  theory  to  provide  a  high  level  of 
confidence  in  the  full  scale  design  The  efficiency  predicted  in  the 
simpl-f  ed  case  of  decoupled  losses  vanes  from  42  percent  with 
resist  VO  charging  to  56  percent  by  reactive  charging  methods.  In 
general,  the  DC-to-beam  efficiency  improves  as  the  loading  is 
increased  and  may  approach  60  percent  in  view  of  the  coupling  which 
real i st i cal ly  exists  between  loss  elements.  7  Refs 
Primary  Keywords  Resonant  Air-core  Pulse  Transformer;  E-beam 

Generation;  Light  Weight;  Rep-rated;  Experiment; 

T heory ;  Design  Cons i deret ♦ ons 


4572 

(PARTICLE  BEAMS,  ELECTRON.  ENERGY  STORAGE.  INDUCTIVE) 

(Generation;  Systems) 

SHAPING  OF  VOLTAGE  PULSES  BY  DISCHARGING  AN  INDUCTIVE  STORAGE  BANK  WITH 
A  CHARGED-PARTICLE  BEAM 

O.A.  Gusev,  E.G  Komer,  V.B.  Markov  and  EM.  Mellekh 
D.V.  Efrtmov  nstitute,  Leningrad.  USSR 

Sov i at  Phy  ... -Technical  Physics.  Vol .  19,  No.  5.  pp  662-663  (11/1974). 
Trans .  From-  Zhurnal  Tekhniche*koi  Fiziki  44,  1051-1054  (May  1974) 

Calculations  and  *«per i mental  data  are  reported  on  the  conditions 
for  the  formation  of  a  rectangular  aceelerat i ng-vol tage  pulse  in  a 
direct-action  charged-particle  accelerator  in  which  energy  is 
supplied  fro*  an  inductive  bank.  2  Refs. 

Primary  Keywords;  E-beam  Generation;  Inductive  Energy  Store;  Matching 
Condition;  Current  Regulation;  Impedance  Calculation 
COPYRIGHT:  1974  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


4581 

(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas,  Electrical;  Gas  Gaos-  Material*) 

THE  RECOVERY  OF  HIGH  CURRENT  LONG  GAPS  IN  HYDROGEN  AND  ARGON 
R.  Simmon*  and  *  B.  Parker 
University  of  Liverpool.  Liverpool,  UK 

International  Journal  Of  Electronic*,  Vol.  37,  No.  6.  pp  825-B32 
(Cl/1974) . 

Dielectric  recovery  voltage*  of  high  current  long  gaps  (8  cm)  in 
hydrogen  and  argon  are  investigated.  Temperature  profile  of  the  gap 
is  given  along  with  value*  of  temperature  versus  time.  Recovery 
curve*  calculated  fron  measurements  were  found  to  differ  greatly  from 
derived  recovery  curve*.  Explanation*  for  the  differences  are 
discussed.  11  Ref*. 

Primary  Keyword*:  Spark  Channel  Recovery;  Argon;  Hydrogen;  Temporal 
Variation  Of  Temperature;  Radtel  Variation  Of 
T  emperature 

COPYRIGHT:  1974  TAYLOR  S.  FRANCIS  LTD 

4590 

(SWITCHES.  CLOSING) 

(Gas  Gaps.  Optical) 

A  DYE  LASER  TRIGGERED  SPARK  GAP 
K  Schildbsch  and  D.  Basting 

Max-Planck- Inst i tut  fur  B i ophy si kal i ache  Chemie.  Gottingen.  BDR ,  Germany 
The  Review  Of  Scientific  Instruments.  Vol.  *5,  No.  8.  pp  1015-1016 
( 08/1974). 

Performance  of  a  dye  laser  triggered  srark  gap  is  described  with  a 
triggering  threshold  of  only  2  kW  peak  poi.or  and  5  microjoules  pulse 
energy.  This  spark  gap  is  used  as  a  switching  element  in  a  nitrogen 
leser  resulting  in  e  delay  between  dye  laser  and  nitrogen  laser 
emission  of  only  20  nsec  end  a  subnanosecond  jittor.  5  Refs. 

Primary  Keywords:  Dye  laser;  tow  Power;  Very  Low  Energy;  Tungsten 
Electrode;  Subnanosecond  Jitter 

COPYRIGHT.  1974  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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4640 

(PARTICLE  BEAMS.  ELECTRON) 

(Genoret i on ) 

ION- INDUCED  PINCH  AND  THE  ENHANCEMENT  OF  ION  CURRENT  BY  PINCHED 
ELECTRON  FLOW  IN  PELATIVISTIC  DIODES 

S  A.  Goldstein  (1)  and  R.  Lee  (2) 

(1)  University  of  Moryland.  College  Park,  MD  20742 

(2)  Naval  Research  Lab,  Washington.  DC  20375 

Physical  Review  letters.  Vol.  35,  No.  16.  pp  1079-1082  (10/1975). 

A  new  model  for  t i me- dependent  and  steady-state  ion  and  electron 
flow  >  n  lergj-esceet-ret i o  diodes  is  constructed.  The  electron 
trajectories  are  computed  with  use  of  the  self-const  stent  fields 
ealculettd  during  the  initial  ion  motion.  The  dynamic  formation  of  e 
tightly  p>nched  electron  flow  is  qualitatively  explained.  Very  large 
■on  current?,  nearly  equal  to  the  electron  current,  are  predicted  for 
flat  solid  cathodes,  when  steady-state  flow  is  achieved.  8  Refs. 

Primary  Keywords;  E-cea-  Generation;  Large  Aspect  Ratio  Diode;  Flat 
Solid  Cathode;  Ion  Current;  Electron  Current; 

Pinched  Electron  Flow 
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4641 

(SWITCHES,  CLOSING) 

(Gas  Gaps.  Electr-cel) 

ROTARY  SPARK  GAP  SWITCHING  FOR  HIGH  POWER  DYE  LASERS 
C.M.  Farrar 

United  Aircraft  Research  Labs,  East  Hartford,  CT  06108 
Applied  Optics,  Vol.  13,  No.  9,  pp  1998-1999  (09/1974). 

A  rotary  spark  gap  is  used  in  series  with  a  flashlemp  to  provitim 
the  necessary  voltage  holdoff  between  pulses.  The  gap  was  tasted  up 
to  150  pps  with  the  flashlamp  pumped  dye  loser  reaching  a  maximum 
output  of  39W  at  110  pp*.  Possible  gap  improvements  are  discussed. 
Refs. 

Primary  Keywords:  Rotary  Spark  Gap;  Rep-rated;  Short  Recovery  Time; 

High  Gao  Inductance 
Secondary  Keywords:  Dye  Laser  Pumping 
COPYRIGHT.  1974  OPTICAL  SOCIETY  OF  AMERICA,  INC. 

4644 

(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

SIMPLE  SPARK  GAP  FOR  A  HIGH  REPETITION  RATE  NITROGEN  LASER 
L.  Pallaro,  R.  Pclloni  and  F  Zaraga 

lab  di  frasica  del  Plasma  ed  Elettronicm  Quantistice  del  CNR,  Milan, 
Italy 

Optics  And  Laser  Technology,  Vol.  6.  No.  4,  pp  1  (03/1974). 

A  simple  and  inexpensive  30  kV  spark  gap  capable  of  repetition 
rates  ud  to  100  Hi  is  presented.  It  uses,  among  other  things,  the 
terminal  external  Pift  of  a  spark  plug  of  a  cer  as  the  trigger 
electrode.  3  Refs. 

Primary  Keywords-  Spark  Gap;  Simple  Design;  Medium  Voltage;  High 
Reliability;  Rep-rated 
COPYRIGHT;  1974  IPC  BUSINESS  PRESS  LTD. 


4592 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

i Voltage) 

A  PICOSECOND  RISETIME  HIGH  VOLTAGE  DIVIDER 

D.G.  Pellinen  (1),  R.  Johnson  (2)  and  A.  Mitchell  (2) 

(1)  Physic  Internet i onal  Co,  San  Leandro,  CA  94577 

(2)  Lawrence  Livermore  Lab,  livermora,  CA  94550 

The  Review  Of  Scientific  Instruments.  Vol.  45.  No.  7,  pp  944-946 
(07/1974) . 

A  two-stage  voltage  divider  having  a  voltage  measuring  capability 
on  the  order  of  100  kV  and  e  rise  time  of  250  psec  has  been  used  to 
measure  submi crosecond  pulses  on  a  pulsed  electron  accelerator.  The 
divider  uses  a  copper  sulphate  solution  high-voltage  divider,  and  a 
secondary  divider  made  of  carbon  composition  resistors.  Measurements 
have  been  made  indicating  the  solution  divide--  is  useful  with  fields 
of  30  kV/cm  and  with  subnanosecond  r i »#  time*.  4  Refs. 

Primary  Keywords-  Two-staoe  Voltage  Divider;  Resistive  Divider;  Copper 
Sulphate  Resistor;  Carbon  Resistor;  100  kV  Vr  toge 
Range;  250  PS  Rise  Time 

COPYRIGHT:  1974  AMERICAN  INSTITUTE  CF  PHYSICS.  REPRINTED  WITH 
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4593 

(SWITCHES.  CLOSING) 

(Vacuum  Gaps.  Optical) 

A  VACUUM  SPARK  GAP  WITH  LASER  FIRING 

A. A.  Me lkjirevich  and  V.A.  Rod-chkin 

Sc i ent i f i c - Research  Institute  Of  Electro-Physical  Equipment,  Leningrad. 
USSR 

Instrument*  And  Experimental  Techniques.  Vol.  16,  No.  6,  pp  1716-1717 
(  12/1973  )  . 

Trim.  From:  Pribory  i  (ekhnike  Eksnerimente  6,  90-91 
( November- December  1973) 

A  Vacuum  (p  approximately  1E6-1E13  Torr)  spark  gap  operating  at  a 
vol tage  of  up  to  50  kV  is  described  which  is  fired  by  a  0  switched 
ruby  laser.  The  time  delay  of  spark-gap  breakdown  wa*  measured  at 
various  computed  voltages,  various  pressure*,  and  different 
Polarities  of  the  target  electrode.  The  possibility  of  using  the 
Spark  gap  in  circuit*  for  shaping  nanosecond  pulses  is  evaluated  3 
Refs 

Primary  Keywords:  Ruby  Laser;  50  kV  Voltage  Range;  Time  Delay 

Measurement;  Plane  Electrodes;  Nanosecond  Jitter 
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t  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Vol tage) 

MEASUREMENT  OF  A  HIGH  VOLTAGE  BY  A  ROTOR  V0LTMETFR  USING  AM  INSULATED 
ELECTRODE 

M.T.  Novikov 

PHy* i cotechn i ca 1  Institute,  Academy  of  Sciences  of  the  Ukrainian  SSR, 

K ha r  *  k o v ,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  16,  No.  5,  pp  1591-1592 
(10/1973). 

T ran* ,  From:  Pribory  i  Tekhnik*  Eksperimonta  5,  247-248 
( Sept*mber-Ocf ober  1973) 

The  Possibility  and  singularities  of  the  measurement  of  a  high 
voltage  by  a  rotor  voltmeter  when  the  electric  field  from  the 
high-voltage  electrode  i*  brought  out  to  the  voltmeter  by  means  of  an 
insulated  measurement  electrode  are  demonstrated  experimentally  The 
measurement*  were  carried  out  at  voltage*  of  0  to  5ft  kV  2  Ref* 
Primary  Keywords.  Rotor  Voltmeter;  DC  Voltage  Measurement.  5ft  WV 
Operating  Vi,]*age,  High  Reliability 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

VARIATION  Of  ION  DENSITY  IN  A  HIGH-VOLTAGE  LABORATORY  DURING 
IMPULSE-VOLTAGE  TESTING 
T.E.  Allibone  and  D.  Dring 
Leeds  University.  Leeds.  UK 

Proceeding*  Of  The  IEE .  Vol.  121.  No.  5.  pp  401-402  (05/1974). 

The  measurement  of  ions  in  the  vicinity  of  a  gas  breakdown  gap 
with  and  without  stabilizing  radiation  is  described.  The  time  of 
decay  to  background  level  is  reported,  as  well  es  effects  of  nearby 
high-voltage  equipment  5  Refs. 

Primary  Keyword*  Ambient  Ionization  Level;  Rediation;  DC  Voltage; 

Impulse  Voltoge;  Decay  Time 
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(REVIEWS  AND  CONFERENCES  ) 

(Conference*) 

1976  IEEE  PULSED  POWER  CONFERENCE  PROCEEDINGS 
Conference  Reco-d  (11/1976). 

This  conference  record  contains  97  papers  (9  ere  included  as 
abstract*  only),  all  of  which  are  referenced  individually  in  the 
hi  hi i oq- aphy  Topics  include  energy  storage,  pulse  generation,  pulse 
shadin'.,  switching,  particle  beam  generation  and  transport, 
applications,  end  reviews  0f  the  st a t e-of - the-e r t .  0  Refs. 

Primary  Keywords:  Ene-gy  Storage;  Pulse  Generation;  Pulse  Sheoing; 

Switching;  Particle  Beam  Generation  And  Transport; 

Ami i ca  t i on* 
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(PULSE  GENERATORS;  ENERGY  CONVERSION.  ELECTRICAL) 

(Line  Typo;  Charging  Circuits) 

AN  AMENDED  LINE-TYPE  PULSE  GENERATOR  CIRCUIT 

G  Scoles 

Fnglish  Electric  Valva  Co  ltd,  Chelmsford,  Essex,  UK 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  I1IB-6  (11/1976). 

Ov#r  the  year*  line-type  pulse  generator*  have  tended  to  become 
standardised  and  in  the  major-ty  of  modern  circuits  a  pulse-forming 
network  is  charged  cosi nuioi dally  to  twice  the  supply  voltage  and 
then  d'Scharged  into  a  substant i al ly  matched  load  to  generate  an 
output  pulse.  The  variant  described  in  this  paper  i»  similar,  except 
♦  •'at  instead  of  connecting  one  terminal  of  the  load  to  tha  common 
negative  busbar,  it  is  connected  to  the  high  tension  terminal  of  the 
capacitor  forming  the  reservoir  of  the  power  supply.  This  halves  the 
voltage  to  which  the  PFN  is  charged  and  several  advantages  accrue 
from  the  chango.  These  are.  in  «  few  cases,  offset  by  the  use  of  e 
floating  load,  although  a  correctly  designed  pulse  trensformer 
largely  obviates  this.  Th*  advantages  and  disadvantages  of  the 
circuit  are  discussed,  showing  that  in  many  application*  its  us# 
results  in  lower  capital  coat  and  more  certain  recovery  of  the 
switch  ng  device.  0  Rofs. 

primary  Keywords  line  Type  Pulse  Generator;  PFN  Charging  Method 
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( ENERGY  STORAGE.  MECHANICAL ;  PULSE  GENERATORS) 

(Rotating  Machines;  Rotating  Machines) 

AN  ELECTROMECHANICAL  PULSE  GENERATOR 
J.P.  CraiQ  and  R.  Saaks 

Texas  Tech  University.  Lubbock.  TX  79409 

1974  IEEE  Pulsed  Power  Conf*r«nc«  Proceedings.  Paper  IIS-7  (11/1976). 

A  prime  pole  generator  has  been  conceived  and  designed  and  a  low 
power  model  has  been  built  and  tested.  The  machine  produces  one  large 
positive  pulse  per  revolution  and  a  number  of  small,  equal  magnitude 
negative  pulses  per  revolution  depending  upon  the  number  of  poles. 

Any  priifi#  number  of  poles  cen  be  used,  with  one  zero-strength  pole 
and  an  equal  number  of  equal  strength  north  and  south  poles.  The  polo 
pattern  can  be  determined  from  a  Legendre  Sequence.  0  Refs. 

Primary  Keywords:  Prime  Pole  Generator,  Rep-rate;  Legendre  Sequence 
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(ENERGY  STORAGE,  CAPACITIVE) 

(Systems) 

A  DESIGN  APPROACH  TO  A  REPETITIVELY  PULSED  SUPER  FAST  CAPACITOR  BANK 

0.  Zuckar  (1),  J.  Long  (1)  and  W.  Bostick  (2) 

(1)  Lawrence  Livermore  Lob.  Livermore,  CA  94550 

(2)  Stevens  Institute  of  Technology.  Hoboken,  NJ  07030 

1970  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIC-4  (11/1976). 

Repetitively  pulsed  super  fast  banks  suffer  from  the  following 
problem:  On  tho  one  hand,  long  life  necessitates  low  fields.  On  the 
other  hend,  high  fields  are  necessary  to  shrink  down  the  volume  of 
the  total  system  end  thus,  the  inductance.  Here  we  are  describing  an 
approach  that  tries  to  optimize  as  much  as  possible,  these  two 
conflicting  requirements  in  a  design  for  a  megajoule  capacitor  bank 
capable  of  pulsing  ten  million  shots  or  above,  at  a  minimum  of  one 
pulse  a  second.  Problems  such  as  current  crowding  in  the  capacitor 
bonk,  switching,  heat  removal*  poyntig  vector  flew  surface  to  volume 
considerations,  energy  recycling  and  foil  design  will  ell  be 
discussed.  Specific  design  parameters  and  final  dimensions  will  be 
presented . 

Primary  Keywords:  Surer  Fast  Capacitor  Banks;  Long  Life;  tow  Inductance 
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(POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

A  HALF  MEGAWATT  PULSE  FORMING  NETWORK 
J.E.  Creedon  (1)  and  R.A.  Fitch  (2) 

(1)  ECOM.  Fort  Monmouth,  NJ  07703 

(2>  Maxwell  Labs  Inc,  San  Diego.  CA  92123 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIB-1  (11/1976). 

A  lightweight  half  megawatt  average  power  pulse  forming  network 
designed  to  store  4  kilojoules  at  40  kilovolts  has  been  developed. 

The  energy  storage  system  produces  a  10  microsecond  Pu.se  at  a 
repetition  rate  of  125  hertz  and  has  a  one  ohm  impedance.  It  is 
designed  to  operate  adi abat i ca 1 1 y  for  durations  of  60  seconds.  A 
lifetime  capability  of  over  4E5  pulses  has  been  demonstrated.  0  Refs. 
Primary  Keywords;  Pulse  Forming  Network;  Rep-rate;  Burst  Mode;  High 
Average  Power;  Adiabatic  Operation 
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(ENERGY  CONVERSION,  ELECTRICAL) 
flower  Supplies) 

A  HIGH  VOLTAGE  D“C  REGULATOR  SY5TEM  PERFORMANCE  PREDICTION  TECHNIQUE 
C.J.  Eichenauor  Jr. 

General  Electric  Co,  Syracuse,  Nr  13201 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIIC-6  (11/1976). 

The  DC  beam  accelerating  voltage  applied  between  the  cethode  and 
tho  slow  wave  structure  of  a  traveling  wave  amplifier  tula  must  often 
be  held  to  within  a  few  hundr«ths  of  one  percent  of  its  specified 
value  if  acceptable  R-F  phase  stability  is  to  be  obtained  from  the 
amplifier.  In  high  power  pulsed  radar  epplications  this  d-c  voltage 
may  be  on  the  order  of  40  kilovolts,  hence  the  requirement  for  a 
precisely  controlled  high  voltage  regulated  power  supply  with 
excellent  trensient  response  typically  results.  Since  the 
construction  of  a  breadboard  model  of  such  a  system  is  usually 
impracticel  from  both  schedule  and  cost  points  of  view.  •  reliable 
means  of  analytical  performance  prediction  is  of  considerable 
importance.  The  CIRCUS  2  computer  aided  design  program  was  used  for 
this  analysis.  The  techniques  described  are  equally  applicable  to 
many  current  requirements,  for  example,  neutral  beam  pulse  regulator 
systems.  0  Refs. 

Primary  Keywords:  Excellent  Voltage  Regulation;  Good  T-ansient 
Response;  Analysis;  Design  Considerations 
Secondary  Keywords:  Travelling  Wave  Tube 
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(POWER  CONDITIONING) 

f Saturable  Poactora) 

A  PULSE  COMPRESSION  NETWORK 

0.  Zucker 

Lawrence  Livermore  lab,  Livermore.  CA  94550 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Papt"  IIIB-8  (11/1976). 

Classic  pulse  compression  networks  art  typically  of  the  Melville 
line  type.  These  types  of  compression  networks  ere  character i zed  by 
resonant  transfer  of  energy  between  identical  capacitors  through 
successively  smaller  inductors.  These  stages  are  isolated  by  switches 
which  in  tho  case  of  the  Melville  line  are  integrated  tnto  the 
inductor  by  the  use  of  saturable  magnetic  cores.  The  reduced 
inductance  reduces  the  ringing  frequency  and  the  impedance.  In  this 
paocr  we  discuss  a  novel  compression  circuit  which  ut«li2es  both 
saturable  capacitors  and  sstur«oi«  inductors  with  tn@  resulting 
improvament  in  both  compression  per  stage  and  i "oadonce  control-  Some 
basic  calculations  and  practical  limitations  of  the  compressor  will 
b*  discussed.  0  Refs. 

Primary  Keywords:  Pulse  Compression  Technique;  Saturable  Inductor 

Secondary  Keywords:  Abstract  Only 
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(ENERGY  STORAGE,  CAPACITIVE;  PULSE  GENERATORS) 

(Systems;  1C) 

A  3  MA,  600  KV  FAST  CAPACITOR  BANK  FOR  A  SHOCK-HEATED  TORUS 
D.  Markins  Cl),  Y . G .  Chen  (2),  C.  Chin-Fett  (2)  end  A.  DeSilve  (2) 

(1)  Maxwell  Labs  Inc,  San  Diego,  CA  92123 

(2)  University  of  Maryland,  College  Park.  MO  20742 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIC-3  (11/1976). 

A  high-beta,  toroidal  discharge  is  shock-heated  by  a  hexagonal 
array  of  low- i nductance.  synchronized  pulser  modules.  The  toroidal 
load  is  immersed  in  a  weter-filled  tank  to  grade  the  high  electrical 
stresses.  Strip-line  connections  between  the  pulsar  outputs  end 
segments  of  the  toroidal  coil  ore  made  through  diaphragms  installed 
in  the  abutting  faces  of  the  Pulsar  tanks  and  flexible  seals  in  the 
load  vessel .  100  kj,  LC  generators  in  each  of  the  o'l-immersed  pulsar 
module  tanks  produce  a  peak  open  circuit  voltage  of  580  kV .  Complete 
voltcge  erection  occurs  in  a  time  of  14  microseconds;  at  this  time. 
Parallel  output  switches  connect  each  erected  LC  generator  to  a 
toroid  segment  via  parallel  plate  strip  lines  and  an  interface 
diaphragm  A  total  Peak  current  of  3  MA  with  dl/dt  approximately  6E12 
A/ sec  is  delivered  to  the  toroidal  load  coil  from  the  six  Dulaer 
modules.  At  current  peak,  partial  crowbar  switches  are  closed  in  each 
Puiser  to  produce  «i  e-fold  load  current  decay  time  of  about  20 
m» croseconds .  Synchronous  command  triggering  of  both  start  and 
crowbar  switches  is  achieved  by  tnroe  master  trigger  generators,  each 
delivering  s>x  high  level  trigger  pulses  3  Refs. 

Primary  Keywords:  LC  Inversion  Pulse  Generator  Module;  Triggering 
Considerations;  Series  Switching 
Secondary  Keywords:  Shock-heated  Torus 
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(POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

CONSTANT  CURRENT  PFN 

L.  Masten  and  T.R.  Burkes 

Texas  Tech  University.  Lubbock,  TX  79409 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IXIB-3  (11/1976). 

This  paper  describes  a  procedure  for  designing  current  fed 
networks  to  produce  constant  current  pulses  into  time  varying  loads. 
The  procedure  is  an  extension  of  Gui  Hamm's  method  for  PFN  design 
for  constant  loads.  Examples  of  the  procedure  end  computer  derived 
responses  are  given.  Problems  associated  with  the  design  of  voltage 
fed  networks  which  Produce  constant-current  pulses  into  time  varying 
loads  are  discussed.  The  primary  problem  is  one  of  prescribing  the 
appropriate  initial  condition s  tor  analysis,  so  that  a  realizable 
network  may  bo  derived  to  produce  the  desired  pulse  with  only  an 
initial  voltage  on  the  energy  storage  capacitors.  0  Refs. 

Primary  Keywords-'  Pulse  Forming  Network;  Constant  Current;  Guillemin’s 
Method;  Analysis;  Synthesis 
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(PULSE  GENERATORS) 

(Systems ) 

DISCHARGE  CIRCUITRY  FOR  HIGH  REPETITION  RATE  METAL  VAPOR  LASERS 
L.W.  Springer,  T.W.  Karros,  R.$.  Anderson  and  B.C.  Bricks 
General  Electric  Co.  King  of  Prussia,  PA 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIC-1  (11/1976). 

Tho  evolution  of  di scharga  circuitry  tor  high  repetition  rate 
metal  ipor  lasers  is  described.  The  circuitry  needed  for  operation 
of  a  scharge-heated  coppor  vapor  loser  at  up  to  12  uatts  average 
tor  6  kHz  rotes  is  given.  Switch  characteristic*  and  component 

v  arc  also  discussed  5  Refs. 

Pr  Keywords;  Pep-rated;  Solid-state  Trigger:  Thyratron 

Seccnoary  Keywords:  Copper  Vapor  Loser  Pumping 
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(SWITCHES.  CLOSING) 

(Gas  Gups,  E-beem) 

ELECTRON  BEAM  CONTROLLED  SWITCHING 

R  0 .  Hunter 

Maxwell  labs  Inc.  San  Diag0.  CA  92123 

1976  IEEE  Pulsed  Pcwe*-  CmfQcence  Proceedings.  Paper  IC-8  (IJ/I976). 

A  fast  switching  technique  has  been  demonstrated  which  relies  on 
the  control  of  the  i mpedanc e  level  of  a  gas  discharge  by  an  electron 
beam.  Lhconnutotsd  di/dt’s  in  excess  of  JEll  Amperes' second  were 
obtained  for  e  57  kV  blocking  voltage  switch  with  a  forward  drop  of 
anpro> mn't 1 v  l  utilizing  atmospheric  pressure  ga*  in  a  10  liter 
volume  as  the  working  medium.  The  scaling  of  recombination  and 
attachment  controlled  switches  is  discussed  in  terms  of  molecular  and 
discharge  parameters.  It  is  shown  that  gases  with  high  drift 
velocities  at  low  electrical  fields  are  desirable  for  h- gh  efficiency 
in  the  switching  process.  Such  switches  appear  to  be  scalable  to  the 
megompere  level  and  perhaps  to  recovery  times  on  the  order  of  IE-8 
secor.ds  9  Refs. 

P'lmjri  Keywords  E-baam  Controlled  Switch;  Fast  Turn-on;  Fast 

Recovery;  Design  Considerations;  Performance  Test 
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(SWITCHES.  CLOSING;  SWITCHES,  CLOSING) 

(Gas  Gaps.  Electrical;  Reviews) 

GASEOUS  SWITCHES:  THE  PAST  AND  PRESENT  STATE  OF  THE  ART 
H.  Henown 

English  Electric  Valve  Co  Ltd,  Chelmsford.  Essex,  UK 

1976  IEEE  Puliad  Power  Conference  Proceedings,  Paper  IA~2  (11/1976). 

Triggered  discharge  devices  which  use  a  gaseous  modium  to  carry 
the  curi-ent  are  discussed  in  a  general  manner.  Devices  operating  at 
pressures  above  and  below  atmospheric  and  in  vapours  as  well  as  true 
gases  are  considered.  Normal  end  quenched  spark  gaps  are  described, 
along  with  mercury  pool  and  hot  cathode  devices,  A  number  of  cold 
cathode  switches  are  also  briefly  mentioned,  including  flashlemps  and 
trigger  tubes.  Most  emphasis  is  given  to  hydrogen  thyretrens  and 
ign*trons  os  these  are  felt  to  be  of  the  greatest  value  in  pulsed 
power  generation.  Crowbars  ere  discussed  as  well  es  modulator 
applications  In  each  case  the  uses  of  the  various  devices  are 
indicated  along  with  the  advantages  and  shortcomings  where  relevant. 

0  Ref s . 

Primary  Keywords:  Gas  Gan.  Stato- of - the-ar t ;  Quenched  Spark  Gap; 
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(I  1 na  I  vi*»  > 

INVIRST  VOITAGF  COMfROl  !N  (  JNf  TYPf  PUI  SI  Gf  NTH  A  T 1 NG  CIRCUITS 
C.  triilui  and  R  P.  NtMliin 

I  ngi  i  ni*  tlartrii  Valve  tn  lid,  Chaim*  f  or  d,  f  yy«u,  UK 

19/6  III!  I’u  I  y»i|  Power  (onferunrv  Pr  C*t  eed  i  ng* .  I'unci  I  V I C  /  (11/19/61. 
f  ir  «t  ly>  vat  i  »n«  r  1 1  c  u  i  t  n  nr  •  d#*r  t  %  !>•<!  ulu  r  M  hnv«  ti«un  uttil  i  n 
line  1  vru  imnliiUt-in  u  ■  liter  In  «f  fm  it  r*i>i<l  invar  no  voltage  removal 
or  r»fn*«i  t  inn  nyninif  nimiUt  iy«  vnltngu  Inn  Id  tip  following  a  luml 
f  a  i  l*r*  a  Tito  ailvanlaijot  anil  dumlvAi.lauat  of  •««  l>  tor  a  tf  i  v. ti avail 
hi  i  «  f  I  v  In  arid  i  I  nm.  two  it  aw  t  m  intt  n>  a  ilati  i  (bail  I  ha  f  *  r  a  I 
Minin  n»t  a  rapid  i  annival  of  inyyrti  vollaga  with  pi  ac  I  «• 
ililpimnAl  mu  of  1 1>«  vultag*  raro  » mm»  il  ■  n »  a  I  y  prior  tn  t  ha  latharying 
of  ttui  pft»  Although  r  ••pi  i  i  tog  a«t>n  i  impiifiant  t.  tin  a  now  ar  r  angeman  t 
offai  a  ailvant  nyut  nvar  i  in  ml  t  hi  lliyrtu  vnplnyad  lt>a  tai.oml  naw 
f  in  nit  i  a  a  (liotla  Aw  t' had  iharya  thp  iny  report  tor  circuit  rtaaiynail 
to  rairnva  or  rarlura  in  Ampliturta  t  tia  tliiir  t  (Jural  ion  invar  ta  ipiKat 
whith  ton  ort.ur  in  Itr.a  typv  modulator  a  Uinulil  n  Migration  ha 
employed  an  tha  nuitching  mean*.  thin  uwai  ta  *ptk«#  can  laad  tn 
timluMiahla  hyatuig  of  t  ha  grid  dua  In  platma  (loan  up  I  ha  riiruit 
rie*t  rilied  largely  «l  lminal*t  thin  hauling  ami  Mia  two  tlri.ultn  ora 
lumi'lruuiitaiy  and  my  ha  unad  tngattiar  6  Haft 
Primary  Mynnnlt.  Invurtu  Voltaga,  load  lailnia,  Vnltaga  /am 
COP  f  R  I  Ml  T  19/6  llif.  RM’PIHUD  WITH  PIRMISSION 
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IRTVIfUS  AMD  CONM*rNCl%> 

( Rev i awn ) 

I  I  Otl  TUI  |  GUI  mnilMIGAWATI  POUIK  TICIIHOT  DGY  A  SURVI  Y 
►'l  Varga  (It,  J  f  Mat  k  1  if)  and  I  I  Amnlut/  Ml 
(  I  )  US  AT  Aart.  f’ropul  *t  on  1  oh 
<  .*  )  Novo  I  Surface  Weapon*  Crniltr 

*1)  US  Army  M'»hiltty  I'liJipmant  Kanaarrh  anti  Command 

tftfc  HIT  I’m  i«H  I’nufi  Confer  en<u  fm'  aailmyt,  Paper  IIIR  S  111/19/6) 

A  rfi  ncunni  on  in  (iranaitad  of  tlia  vm  imii  inmui  nmn  •  and 
(  flint  i  l  1 1, n  i  py  t  a<  Inri  1  ng  •  an  *ml  tia  <  dwar  a  n»i  i  t  at  - 1  a  for  I  i  gl  ■  t  u*  i  gt>  t 
aiu  I  t  if  c.-Auot  t  app  I  I  r  ot  i  nnn  Iradooffn  ar  a  *hnwu  nn  the  ham*  of 
■  r  •  I  i  -  a  I  iii'cr  at  i  ng  par  am*  tarn  Among  var  i  nun  p'lunr  *y*.  ♦  am  <  iinprinvtit  n 
Inc  |  ulad  an  tha  apnlirat>la  power  enure#*  tu*  liman  (chemically 
fuatad  and  a  i  rbr  aat  h  i  ng  )  .  flywtiaaln.  rotating  yuimiatnrt 
(rnrivention.il  anti  n>ip»r(  nni|m  I  my),  el  ot  t  •  pi  h»m  i  (  a  I  davit- an 
(hotter  i«n  and  fual  roll*/  and  magna  t  ohydr  >i'<yimn  i  <  y«np  alnr  «  Alno 
dtnrunnad  in  tha  appropriate  puu«i  i  nmli  t  iumi.y  tn«i  yy  ntmaga 
( r  apai  I  t  i  y«  ,  t  ndtrt  t  i  va  >  .  imtililng  (tinning,  myiung)  amt  pn  war 
i  oiuiui  Him  I  r  ann  fm  mar  n.  Invar  Tarn)  An  annan-.mant  of  the  .nr  rant 
ntata  nf-ttia  art  tn  aarft  nf  thana  t a<  litio I ogi an  in  gtvan  Ant  it  i|>«inrt 
advar  i  onant  t  ar*  di  A'  unnad  ar.d  prinp  I  irmn  oi  a  givvn  of  potantiol 
I  1  glil  hv  gt.t  I  ow  yn  I  u«*  al*i  ti  >i  *1  l  mwt  yt-iitii  o  *  >  and  i.ii'iili  I  ininnu 
<  aptdi  i  I  i  t  i  an  thr  rmgh  t  t*a  1  9  A  0  f.  *  t  mil  period  o  k  •  f  % 

Pri  m.ii  y  Kaywordn  High  I'nuii  lu-  lit  -dnyy,  llptmtiny  l’«i  ««*tn  t. 

Turbine.  It  yw< -aa  I.  ftogna  t  nhydr  tidy  non  1 1 
Saron'lary  K  •  yum  tin  Ahnti/icl  . :  y 
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infllMI  R I  AMS  .  IlfCIRUM) 

(  (. a • . a '  at  1  on ) 

M I  (  kOWA  VI  MISSION  r  ROM  MAf.Nf  T  n  Al  I  Y  I  NSUl  A  III)  RM  A  T  |  V  I  SI  I  C 
I  I  I  CIRON  III  AM  1)101)1 

G  Raliafi  arid  I  J  Ur  sat  htiwnk  I 

M.yn.i  h'inottn  tnnt  i  tuta  of  I  at  tinii  I  oyy  .  (  amtir  i  dga  ,  MA 

;  'f  /  /.  |ll|  Pu  I  nad  P  owe'  f.ti  ii  f  a  r  urtr  a  P  r  in  Mil  I  ng  n  .  Papar  II  (.6  1  (11/19/6) 

I  ipar  t  mar.  tn  w>ll  tia  rlati  r  ilivit  i  oiiruiii'iiy  t  ha  hah*  v  t  or  of 
ryl  u.ili  1 1  a  |  f  i  al  d  am  t  n  n  >  tin  <1 1  odan  '  mnii  nad  In  aotarnai'ly  app  I  i  ad 
m.iupai't  f«altln  '  .’0  k(.  S./notilv  rurran*  flown  ata  tihnur  v*r|  av*<>  to 

for  hidden  legttitm  nf  Angnvl  n  field  in  wliii  li  tha  d  i  otfa  in  ptanornnhiy 
innulAtad  a.iyiivt  i  ■  a  I  1  y  (!.•*  currant  flow  in  at  •  ompan  t  ad  hy  fui-n.n 
nn  i  itiAuo  r  pilint  imi  In  tt.a  'ana  nf  nmti.it  fi  anmlen  ,  I  tia  am  i  nn  i  no  in 

(  n  i  r  I  v  hr  nip'hatrit  in  f  r  arpiant  /  ,  nntf  ttuan  not  am  yi'iT  navaraj  It  i  T  nwo  t  I  * 

in  pm  ar  U'en  *  hu  anuria  •iii>|o»rtn  a  iur  imlir  ntriittura.  ',»r  r  nn  liAntl 
ami  nil  tin  in  tha  gigawatt,  ranga  nf  pi.wur*.  in  otinarvu'l  In  tl-a  ln**ar 
tana,  rii'pt  ii«iti*t»ly  of  tint  hanm  kinatii  *ii*i  yy  tn  i  miyui  lad  .pin 


uni  iln  Mn  rnmv*  Imlinni".  Iialtl  lull 
Inn  iIa!  i"'i.  ’iaiiii  1 1 1  Anode,  P  a  r  i 
1  9  IMI.  VI  '  R  I  N  M  f)  HI  T  H  PI  RM  I  I  ON 


U  i  otla .  Ma«j>  a»  i 
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tPOWIR  CONDI  f  I  (IN  I  MG  1 
<  f.urr  an  t  I  i  *■  i  t  wr  n  ) 

l  IQUIU  H|  IRIK, IN  fflOIII)  WIRIS  AS  StJI  T  t'MARl  I  HIGH  POWf  R  HlRiri  f.IJRRIMI 
t  IMI  f  IN'.  ||  I  Ml  MIS 
A  *j  t,  t  I  mtiirr  and  J  D  Mat  tha  I  I 

Mat.  tJmvarnity  of  Naw  Volk  al  RtrMalo.  Rtrffalo.  MY  14//6 
19/6  Mlf  Pi.t  nail  Potior  fa  -  an-  a  P  r  m  eerl .  ngn  .  Pap*i  I  (.  \  (11/19/6) 

Wltila  'Tanignlng  a  filgti  powar  till  rant  limiting  ilpir*  ulm  li 
ti  til  i/an  Ilia  largo  t  ft  an  go  of  r  an  i  nt  i  v  t  I  y  w  t  It  t  ampar  a  I  tir  a  of  ladmn 
mataln.  It  wan  ill  ti  livti  ail  It, at  noma  mafaln.  mI.uh  imnornad  in  lirpi.il 
nllr  ogan  may  form  a  |  a«  k  a  I  of  yA'.en.i  n  i  I  r  oyan  around  t  (.am  and  i  an  (.a 

ha*  *  ad  olattr  trail/  t  n  n  ,  I  »»c*i  a  I  u»  a  UP  Id  Mm  i  r  malting  pn  1 1.  * 

w  i  Mu.  ut  n>  nl*t  ion  O' ,  a  (*•  thin  vlfui  1  .  tier  a  i  n  i  *1  lud  Itia  vaiiiii  1  l> 

a  f  f  ar  I  .  t).a  ranintivily  "I  f  tlia  mu1  *1  t.an  tia  an  otiniir  voil  to  imranna  t.y 
a  f  ai  tor  nf  9)  Anil  pm-iar  fl.nnip>iti<i.n  nf  up  In  SS  II  im'  I  n't>|  im  l.n  u 

tiavn  A  T  t  A  I  Pad  lining  t  '.uMi  |.|'i|i>i  I  i«i  a  I  ling  with  A  ni.r  t>  n  /  |>  A  ’  n  1  1  a  I 

nn  '"iiny  a '  i  AH  gar., an  *  (■■»  mi»i  «l  «•»  I  a  I  eJiT.aidn  may  aid  in  the 

il(y*|ii|iiii|riit  i)  '  ralial.lt*  Ainl  i  r.mpai  1  ■  gl  ■  i  -  ■  - 1  ta  *  i  u  r  .  an  t  limiting 

r  I  a  v  i  i  •  *  *,  Rat* 

P  »  i  mar  y  f  tyimr  dn  tun«i  I  I  i  m .  *  a>  ,  Ihip  |  i  nyai  R  v  -  ■  a  »  nr  .  I  i  i|ir  i  d  N  i  t  >  u gi«>. 

<  I  ad  .  V.npi.r  I  r.»  i-  |  ('«  1 

PllPfRI'.IIT  19. '6  Hit.  RlMCHtlli  UllM  PIPMISMON 
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(  Ptu.ll  R  f  flMIM  I  I  «.M  I  N( .  ) 

(•‘ulna  I  ut  tiny  )|«| »  wur  k  n ) 

Ml  I  WORKS  I  DR  DRIVING  TIA  l  AMPS 

A  Runh/.all 

It/**  li.il.  Hn.vui  ply,  (  i.hlpu  h  .  1Y  /940V 

1  9/6  |  f  )  t  t  n  I  no  .  t'.iwiii  (nr.  f  er  im.  i*  IS  iji  vudmgi.  Papa'  IIIR  4  (  I  I  /  I  9  '  6  I 

A  hum  typii  uf  pu I  nn  fnim  ng  natwink  .n  >t««<  '  ilnd  Mia  PIN  inmlmun 
a  I  .  Ain  of  i  "i  |  nun  (r.r  n  i  mu  I  t  n  >  •  a>n<  n  l  y  itr  i  yt  i.y  a  (.  0/  null  /  /  TIA  la*«n 
and  tntlni'iiny  It.u  r!  i  *.  liar  gtr  in  tl.a  IIA  lanar  mi  t  lin.it  a'l  fm  aaI  ■  .in 

Mia  It  N  ii  f  f  a'  n  I  hu  a  dv  ant  ago  n  f  not  IV'liin  my  ait  i  va  fn'Uitt.  •  ...  i. 

<i  *  tia  ril  t  *-tia  mo  dn  i  a  t  >.  •  n  t  R  a  f  n 

P»  ima'  ,  f  a  yw'ii  d  n  Pul  no  I  arming  hatwork.  Rural  Mods.  Pulno  Train. 
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tlMTRGY  ST0RAGT.  MI  (.HAN  I  (  A  I  ) 

(Rr.  fating  Muhina*) 

MN  f  Mil  l  IM  (  OND  DISfMARGI  t|Mf  MOMOPOl  AR  MAT  MINI 

J  IS  Gully.  M  I)  l)r  i  yn  .  R  Grant.  It  (.  Ryl  ardor.  PM  T  r.  |  k  .  W  I  Wa  I  don 

and  tt  H  Wooilnon 

llnivur  »i  ly  of  la. an  a*  Amt  in,  Aunt  in,  IX  /R/l? 

19/6  III!  Pnl  nad  I'ntiai  '  nnfai  tin  «  P*  or  evil  i  ng. ,  Paper  TIR  ?  (11/19/6) 

All  information  now  available  i  nm  »r  nlny  fa*»  tflaii.a>ua  imm.  polar 
ma*  li  i  nan  l«  only  I  limit  at  u  *1  No  m.'  I.  maitnoa  t<aa  aver  l,**n  I . .  • .  t  t  and 
eainting  a  I  ar  I  >  t  r  a  1  m*.  1. 1  nan  dn  not  appi  oat  Ii  t  ha  e  x  I  >  a<na  I  y  u<a>i 
>  nnil  i  t  i  pn  n  r»'niir*d  f  o  •  a  font  r|i»,  I.ai  ga  martn  i*m  the  I  ,•>  yy  Mora  ga 
hr  (me  at  Mia  l)n  i  v  o  r  n  i  t  v  of  laxan  at  Aunt  in  h*«  <lan>gnarl  anti  ia  to  an 
arlvartcatl  »t«ga  nf  htitltiing  a  vary  fant  diirltaiga  a  xpar  i  man  t  a  I 

hnmnpn  l  ar  mu  lung  w»'i't'  will  explore  fundamental  mar  hen  i  i  a  I  anti 

alar  •  r  otnngnu  ‘it  I  i  m  i  (  a  t  l  on «  In  d  i  n-  I  ia  r  ga  time*  II. a  I!)/  in  a  fully 

.  iimpunnn  t  ed.  put  nail  field  homupu  J  a'  generator  with  two 

.  nun  I  (it  i  ot  «•!  I  ng  rotor  n  II  will  itimliAig*  in  1  01  mill  «*i  (irirt*  whan 

»h"t  t  i  r  i  Milod  Tha  Applied  field  avarngan  4  1  an  I  a  anti  Mia 

pimivaIqii*  t  1 1  i.tit  y  -n  \l>  t,»t  V  Whan  dinrhargari  frt.m  full  apaatl 

iiiSi  o  I «,  n  d  It  a  v  i  n  g  0  '  i  m  i  r  r  idiour  V  i  odtrr  t  a  or  a  and  6  0  m  i  r  r  oohm 

r  an  ■  n(  out  a  .  tt.a  it  i  m  t.ot  go  I  in*  will  imriAia  to  \  0/S  m  t  I  I  »  oat  oruln 

Aurt  I  hu  of  f  1 1  i  an ■  y  t.f  t  hu  ilm  I.ai  yn  vr  •  1  I  ai>|ii  n«r  It  AD  pat  r  ant  (In  % 

r  a  nun  r  i  It  I.ai  tut  an  funded  hy  the  lluriti.  I'nwar  PitaAtili  I  tint  t  t  u  I  a  , 
Tm«-’.  A  t  urr.  .  <  I  h«i  jy  Runaorrh  T  (llinrln  t  t  o»t  arid  Mia  US  l<t«'Uy  R  e  na*  '  •  h 
antt  (la  ve  |  npinv.  I  Artm  t  n  I  n  t  r  *  I  t  on  f  R  a  '  n 

Pr  1 1  tot  y  P  a /t  -of  d  t  lii.mopn  I  nr  l.uiiu  ■  a  t  or  .  lent  I'l  li  liArgu.  to  |  nad  I  i*ld. 

tl.  gl.  I  f  f  t  r  an.  y 

CUlYklGHI  I  9  /  6  It1'.  RIIRINMI;  Will'  I'lRMISSIMN 
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(Pi.  R  U)NIM  (  I  DM  I  Mr.  ) 

(  C.,  a  I  nr  irt.  ng  Neti.„r  k  n  I 

PIN  1)1  S|  htl  |  !r  1 1  P  |  A  (  I  WITH  I  Rt  fM  SUSTAIN!  D  GAS  DlSfltAROT 

IP  fl  •  . . .  •  n 

Al  UJl  .  Ki.'l  A...1  Alt.  tir*  R  /  1  |  / 

19/6  mi  Pn  I  nod  I’m. a.  Con  fara.ua  P  r  or  uailingt.  Paper  MIC  S  (11/19/4) 

I  In-  no  i,  I  iii  an  i  *tmu  wnryng  tmi'iir  I  ivty  r  liai  art  vr  mill*  nf 
a  t  ar  *  r  .  r-  In-.im  nu  *  t  a  i  Part  gn  n  'li  v  'nr  ym  l  I'luir  t  npoi  iaI  i  mni'lui  aI  iiiii 

in  1  hu  . .  '»  n  wilt,  'ho  pn )  na  fm  rig  net  work  in  lit, a  t  ypa 

*».  ill.  I  n  •  1. .  n  I  i)i.a'  mm  r.  rut  t  n  t.  I  a  n  a  r  a  u  nad  .  .j  AtiAly,**  ef  f  a<‘  t  *  of 
va.  y.i  ,  t  H.  a  nr . .  e!a<  it  ...,  I.trom.  anti  M.o  inter  *.  t  ion  witti 


A  )  on 

'  PRl  A  P  DOWN  ST  HUH  S  > 

<  '.a  n  .  Up »  .  r  a  I  I 

DI  VI  I  (II  til  *11  AND  H  R|  ORMAN.  I  '  H  A  R  A  <  T  I  A  IS  1  1  <  S  DI  A  *JV  PRri0h|/lt). 

h  ) '.'(  niwiR  iia  Pin  si  ii  (  g.  sdr  ;•/  iasir 

I  f  J  t  u-tn  if  A . ...  and  T  '.*k  i  y,i.  lit 

U.dvil  ply  of  Inky...  H.i.-gt,  ,  Rnnk  yt,  ,  l.ibyii 

)  ApAna  na  . . Al  Of  Appi  ....(  Pl.ym.n.  V..1  19.  Nu  R.  ■»*.  1491  1S04 

i  'i  A  -  I  *)  A  (I  ) 

A  1  • .  gh  |.»itv.  IIA  -  .)''nut>  //  Inner  wtt  tie  va  I  tiped  arul  t*«t«d  Ttta 
I  a  n  n  r  u'.ad  HV  P>  a  ■  <m  on  And  |.r  t.du.  art  n  total  output  yn*r  yy  of  100 

. .  ••  *  util-  M.u  f  <  r  •  n..  .  I-  a  I  An  I  t  ng  6  0  nn  The  Prat  tinl/at  Ion 

r  lint  -tr  turret  it  n.  *  I  .•  t-  ‘  f  er  I  of  Ilia  p  r  a  r  n . .  t  tn  I  t  or  i  pit  t  ha  main 

■  I  n  tn-ja.  (In  e  f  (  a  *  *  "I  pan  i  t.rt.pn  *  .  t  .  . . .  I  it*  nm  n  1  1  nrgr.nl  gain 
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(PA*'  1  IM  r  R I  AMS.  f  l  M  IRON) 

<  I  r  an  np  1 1  t  I 

Ml  'At  Ml' IS  T  DR  DM  IM  PUI  SM)  IASIR  AM'I  KAIIIIH1. 

C  0  Mo  ff  mart 

I  m  Alamo*  National  la)*n.  In*  Alamo*.  NM  R/S«t*. 

19/6  IMI  Ruined  . . fare',  a  P .  ...  ead  .  r.g,  .  Papar  I  I  I  f  ?  r||/|9'6l 

I  a  n )  »  rig  of  fit  I*  n*er|  fur  tlur  I  .  ....  g.»«.  w  .  firli.it  n  fm  tr.*a>  p.imi* .  ..  g 
In  tl.a  -'drier  I  t|f  Mr,*  paper  Snvurnl  fr.ll*  ut  tl.ffwrani  nin.'i.tltirin 

are  t  e  **  ed  end  r  a  *n  I  l  n  are  pr  a  *  a-r  *  a«l  . .  arriii.u  *l'a  r  mmi.a  ■  am  I  *  .  .*t. 

of  it.,  In* .  -Itr  *  .  grain  nt.-u.  an rt  At"  m  d  and  ll.it. I  pliant.  *  l».a  nl'm  I  - 
of  ti.A/n.y  art.  .  r. , .  *  .  d»r  ,..l .  an  a  *  a  M.u  uffa-tn  of  elf  •  r  .... 
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(ENERGY  STORAGE,  CAPACITIVE) 

( Systems) 

PRINCIPAL  CONSIDERATIONS  IN  LARGE  ENERGY-STORAGE  CAPACITOR  BANKS 
E.L.  Kamp 

Los  Alzmos  National  Labs.  Los  Alamos.  NM  87565 

1976  IEEE  Pulsod  Power  Conference  Proceedings.  Paper  IIC-1  (11/1976). 

Caoacitor  banks  storing  onn  or  more  eegejoules  and  costing  nor a 
than  ona  Million  dollars  hava  uniqua  problems  not  often  found  in 
smaller  systems.  Two  large  banks,  Scyllac  at  Los  Alamos  and  Shiva  at 
Livermore,  are  used  as  models  of  larga,  complex  systems.  Scyllac  is  a 
10-MJ,  60-kV  theta  pineh  system  while  Shiva  is  a  20-MJ,  20-kV  energy 
system  for  lasher  flash  lamps.  A  number  of  design  principles  are 
emphasized  for  expediting  the  design  and  construction  of  large  banks. 
The  sensitive  features  of  the  charge  system,  the  storage  system 
layout,  the  switching  system,  the  transmission  system,  and  the  design 
of  the  principol  bank  components  are  presented.  Project  management 
and  planning  must  involve  a  PERT  chart  with  certain  common  features 
for  all  the  activities.  The  importance  of  the  budget  is  emphasized. 

3  Refs. 

Primary  Keywords:  High  Energy  Capacitor  Bank;  Scyllac  Bank;  Shiva 

Bank;  Design  Considerations;  Construction  Schedule 
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(ENERGY  STORAGE.  CAPACITIVE;  PARTICLE  BEAMS,  ELECTRON;  SYSTEMS) 

(Marx  Generators;  Generation) 

PULSED  POWER  SYSTEMS  FOR  THE  LASL  HIGH  ENERGY  GAS  LASER  FACILITY 
K.  Riepe  and  H.  Jansen 

Los  Alamos  National  Labs,  Lee  Alamos,  NM  87565 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIC5-1  (11/1976). 

The  leser  division  at  Los  Alamos  Scientific  Laboratory  ie 
designing  a  CO/ sub  2/  laser  fusion  experiment  with  the  goal  of 
delivering  100  kJ  to  the  target  in  e  one  nanosecond  pulse.  The  laser 
will  be  pumped  by  an  electron-beem-control lad  discharge.  The  pumping 
power  supply  will  be  a  numbar  of  parallel  Marx  generators,  with  an 
output  voltage  of  500  kV.  and  a  total  energy  storage  of  ebout  5  MJ . 
The  elecctron  gun  is  a  cold  cathode  triode,  also  operating  at  abut 
500  kV.  Preliminary  design  consi dereti ons  for  the  pulsed  power 
systems  are  presented.  Some  pulse  forming  network  designs  ere 
discusad  with  calculated  waveforms  shown.  1  Refs. 

Primary  Keywords:  Marx  Generator;  Cold  Cathode  Triode;  Reliability 
Secondary  Keywords:  Gas  Laser  Pumping 
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(SYSTEMS) 
(  ) 


PULSE  POWER  REQUIREMENTS  FOR  LASER  ISOTOPE  SEPARATION  SYSTEMS 
P.  Mace.  E.A.  O' Hair  and  M.  Pi  Itch 
Los  Alamos  National  Labs,  Los  Alomos.  NM  87565 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  1IIC-3  (1J/I976). 

The  uranium  enrichment  process  currently  under  investigation  at 
the  Los  Alamos  Scientific  Laboratory  will  require  pulsed  lasers  with 
unique  character i st i cs.  The  requirements  are  such  that  great  damands 
will  be  made  on  the  stete-of-the-ert  in  terms  of  pulsed  power 
components  and  techniques.  This  paper  is  devoted  to  a  discussion  of 
the  pulsed  laser  output  character i st i cs  and  their  relationship  to 
availabla  alactrical  devices.  Further  research  areas  will  ba 
designated  as  they  ara  it«n  to  affact  the  system  requirements.  0 
Refs. 

Primary  Keywords:  Laser  Isotope  Separation;  Rep-retad;  Switching 
Requirements 

Secondary  Keywords:  IR  Laser;  UV  laser 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

(Vacuum  Tubas;  Vacuum  Tubes) 

RECENT  DEVELOPMENTS  IN  HIGH  POWER  SWITCH  TUBES  FOR  HIGH  POWER  RADAR  AND 
FUSION  RESEARCH 

Merk.  J.T.  and  J.A.  Eshlemen 

RCA  Corp.  Lancaster.  PA  19186 

1974  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IC-5  (11/1970. 

This  paper  describes  two  tubas  now  in  development.  The  first  is  a 
62S  kU.  20  kV  switch  tubs  with  a  long  life,  tungsten  matrix  cathode 
and  conduction  cooled,  copper  alloy  grids.  The  second  is  a  24 
megawatt,  200  kV  switch  tube  with  thoriated  tungsten  cathodes  and 
water  cooled  electrodes.  1  Refs. 

Wrimmry  Keywords:  RCA  A2960B  Switch  Tuba;  Tungsten  Matrix  Cathode; 

Copper  Alloy  Grid;  Thoriated  Tungsten  Cathode;  Long 
Life 
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(SWITCHES.  CLOSING) 

C  Thyr i store) 

SOL  10  STATE  HIGH  POWER  PULSE  SWITCHING 
P.P.  Pittman  and  D.J.  Page 
Wastinghousa  Electric  Corp,  Pittsburgh  PA 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IA-3  (11/1976). 

In  this  paper,  tha  structural  features  and  the  methods  of  turning 
•n  h;gh  power  thyristors,  reverse  blocking  diode  thyristors  and  light 
activated  silicon  switches  ere  reviewed.  The  advantages  and 
limitet.ons  of  these  devices  are  described  together  with  e 
description  of  the  performance  achieved  to  date  by  the  various 
devices.  Finally,  the  operation  of  thasa  devices  in  series  strings  to 
form  high  pewer  switching  modules  is  described.  2  Refs. 

Primary  Keywords*-  Nigh  Power  Thyristor;  Reverse  Blocking  Diode 
Thyristor;  Light  Activatd  Silicon  Switch; 
Performance;  Series  Strings 
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(SWITCHES.  CLOSING) 

(liquid  Metal) 

THE  LIQUID  METAL  PLASMA  VALVE  CLOSING  SWITCH 

J.R.  Bayless  (1)  and  J.P.  Heckl  (2) 

(1)  Hughes  Research  Labs,  Malibu.  CA  90245 

(2)  Havel  Surfaca  Waepons  Center,  Silver  Spring,  MO  20910 

1974  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IB-3  (11/1974). 

The  liquid  motel  plasma  valva  is  a  high  average  power  mercury 
vacuum-arc  switching  davica.  It  has  been  extensively  developed  over 
the  past  ten  years  as  a  converter  valva  for  the  use  by  the  electric 
utilities  industry  at  nominal  average  power  levels  of  90  MW.  Thie 
paper  w.U  describe  an  LHPV  closing  switch  now  under  development  fer 
operation  in  conjunction  with  e  PFN  to  deliver  1  MW  average  power  to 
a  load  in  20  to  50  microsecond  pulses  et  up  to  100  kV.  The  objective 
of  this  development  is  to  obtain  information  for  the  design  of 
switches  capable  of  operating  at  ouch  higher  power  levels.  1  Refs. 

Primary  Keywords:  Liquid  Metal  Plasma  Valva;  High  Average  Power; 

Vacuum  Are;  Ignitor 

Secondary  Keywords:  Pulse  Forming  Network 
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(SWITCHES.  OPENING) 

(Vacuum  Gaps,  Plasma  Erosion) 

THE  PLASMA  EROSION  SWITCH 

C.W.  Mendel,  S.A.  Goldstein  end  P.A.  Miller 

Sandia  Labs,  Albuquerque,  NM  67115 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  XC-2  (11/1976). 

The  plasma  erosion  switch  is  a  davica  capable  of  initially 
carrying  high  currents,  and  then  of  opening  in  nanoseconds  to  stand 
off  high  voltages.  It  depends  upon  the  erosion  of  a  plasma  which 
initially  fills  tha  switch.  Tha  Shaath  between  tha  plasma  and  tha 
cathode  behaves  as  a  diode  with  a  rapidly  increasing  A-K  gap. 
Preliminary  tests  of  the  switch  on  the  Proto  I  accelerator  at  Sandia 
will  be  described.  In  thasa  tests,  the  switch  consisted  of  a  cylinder 
of  highly  ionized  plasma  four  inches  in  diameter  and  one-ineh  thick 
surrounding  a  one- inch  cathode.  The  switch  shorted  out  prepulee 
voltages  and  allowed  energy  to  ba  stored  in  the  diode  inductance 
outside  the  switch  until  tha  accelerator  currant  reached  75  kA.  The 
switch  impedance  then  rose  rapidly  to  approximately  100  ohms  in  5 
nanoseconds,  whereupon  the  accelerator  currant  transferred  to  the 
cathode.  Current  rise  rates  of  3E13  A/sec  were  limited  by  cathode 
turnon.  Voltaga  rise  rates  of  1E15  V/sac  were  achieved.  Tha 
elimination  of  prepulse  and  machine  turn-on  transients  allowed  A-K 
gaps  of  2  mm  to  ba  used  with  2.5  MV  pulses,  yielding  average  E  fields 
of  12  MV/cm.  0  Rsfs. 

Primary  Keywords:  Plasma  Erosion  Switch;  Diode;  Fast  Opening  Time; 

Plasma  Depletion 
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CSWITCHE5,  OPENING) 

(Vacuum  Gaps,  Magnetic  Field) 

THE  PRESENT  STATUS  AND  PROJECTED  CAPABILITIES  OF  VACUUM  ARC  OPENING 


a.o.  uwmour 

State  University  of  New  York  at  Buffalo.  Buffalo.  NY  14226 

1976  IEEE  Pulsod  Power  Conference  Proceedings.  Paper  IC-1  (11/1976). 

Vacuum  arc  opening  switches  are  under  development  at  the  State 
University  of  New  York  at  Buffalo.  Tha  conf igurat ion  of  these  devices 
is  such  that  electron  current  is  forced  to  flow,  primarily,  radially 
outward  from  tha  and  of  a  relatively  small  rod  shaped  cathode  to  a 
ring  shaped  enode.  The  source  of  currant  is  e  vacuum  ere  that  is 
initiated  on  the  surface  of  tha  cathode  by  a  pulse  to  on  igniter 
electrode.  This  vacuum  arc  also  genaratas  a  metallic  plasma  in  the 
cathode  to  anode  region  resulting  in  a  low  switch  drop  during 
conduction.  Currant  control  is  ochiovod  through  tho  application  of  an 
axial  magnetic  field.  Operating  charecteri sties  that  have  bean 
achieved  ere  circuit  interruption  at  DC  voltages  up  to  25  kV,  control 
of  currants  up  to  10  kA  and  operation  at  repetition  frequencies  up  to 
1  kH*.  Thq  turn-on  and  turn-off  times  ara.  respectively,  as  short  as 
one  and  two  microseconds.  The  pulse  width  is  continuously  variable. 
Applications  being  considered  at  tha  present  time  include  high-power 
inverters,  fault-current  limiters  end  high-power  modulators.  Tha 
status  of  the  device  development  is  described  and  than  projected 
capabilities  are  given.  1C  Refs. 

Primary  Keywords:  Vacuum  Arc  Opening  5witch;  low  Dissipation;  Magnetic 
Field  Interruption  Mechanism 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Charging  Circuits) 

TIME  SELECTIVE  RECHARGING  OF  AN  AUXILIARY  PULSER 

E.H.  Hooper  and  R.A.  Gardenghi 

Wastinghousa  Electric  Corp,  Baltimore,  MD  21203 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIB-7  (11/1976). 

This  paper  describes  a  technique  for  maximizing  the  utilization  of 
a  prime  power  source  when  the  principle  load  is  a  line  type  pulsar.  A 
resonantly  charged  iine-fype  pulsar  draws  energy  from  tha  prime 
source  in  a  periodic  manner  resulting  in  daad  spots  or  load  valleys 
between  cycles.  Time  limited  resonen*:  charging  may  ba  used  to  draw 
energy  from  the  prime  source  during  these  load  valleys  to  provide 
power  for  auxiliary  equipment.  This  increases  power  available  from 
the  source  without  increasing  peak  power  demand.  Basic  circuits  and 
waveforms  are  presented.  2  Refs. 

Primary  Keywords:  Charging  Circuit;  Lina  Typa  Pulsar;  Maximum 
Utilization  Of  Powar 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

U.S.  AIR  FORCE  SUPERCONDUCTING  GENERATOR  DEVELOPMENT 

H .  L .  Southal 1 

AFAPl,  Wr i ght-Pattarson  AFB.  OH 

1976  IEEE  Pulsed  Powor  Cenfarenca  Procaadinga,  Papar  IIB-8  (11/1974). 

A  raviow  of  Air  Force- soonsorod  development  of  a  12,000  RPM 
superconducting  generator  is  prasontad.  Rasulta  ara  givan  for  raeont 
critical  componant  tasts  including  stator  coils  and  four  coil  rotor 
assembly.  A  brief  discussion  of  potantial  future  work  in  high  power 
superconducting  generators  is  givan.  Superconducting  generators  with 
specific  weights  of  less  than  0.1  lb/kve  in  tha  mult imagawatt  class 
can  ba  anticipatad.  7  Refs. 

Primary  Keywords*  Superconducting  Generator;  lightwaight  Ganerator; 

Airborna  Powar  Supply 
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(POWER  CONDITIONING) 

(Pul**  T ransforMr s) 

ANALYSIS  OF  POWER  TRANSFORMERS  UNDER  TRANSIENT  CONDITIONS 

D.L.  Lockwood,  R.I.  McNeil  Jr.  and  R.F.  Whitback 

Th*nul  Technology  lab,  Inc..  Buffalo,  NY 

1974  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  I  IE-1  (11/1976). 

Low  specific  weight  transformer  1  aay  b*  designed  to  oporata  under 
impulse  conditions  well  above  the  steady  state  limit.  This  usually 
results  in  nonline**  current  ard  voltage  transf onset « on .  A  procedure 
Is  outlined  in  this  paper  for  the  analysis  of  lumped  parameter 
transformer  models  with  nonlinear  sel f - i nductance .  An  aigonthe  for 
modeling  inductance  is  developed  which  is  accurate  for  square  loop 
eeras  as  well  as  ordinary  soft  magnetic  materials.  A  simple  routine 
which  can  be  implemented  with  modest  computing  power  is  used  to 
determine  the  dynamic  response  of  transformers  driven  by  e  variety  of 
sources.  The  model  Permits  independent  assignment  of  initiel 
conditions  for  the  magnetic  stste  of  the  core  and  the  phase  of  the 
driving  source.  This  permits  a  computation  of  inrush  currants  and 
output  waveforms  under  the  entire  range  of  possible  initial 
conditions.  This  work  was  sponsored  by  th*  United  States  Air  Force 
Aero  Propulsion  Laboratory.  Wright  Patterson  Air  Force  Base.  Ohio.  2 
Refs. 

Primary  Keywords:  Lightweight  Power  Transformer;  Puls#  Application; 

Model  1 ing 
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(PULSE  GENERATORS) 

( Tri gger ) 

AN  AIR-POWERED  FIBER-OPTIC  COUPLED  PULSER  SYSTEM  FOR  CTR  EXPERIMENTS 

W.C.  Hunnally  and  A.T.  Brousseau 

Los  Alamos  National  lebs.  Los  Alamos.  NM  I7S%5 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Peper  1IID-6  (11/1976). 

The  design,  construct i on,  and  operation  of  an  air-powered 
fiber-optic  coupled  puleer  system  for  initiating  various  high-voltego 
systems  in  Controlled  Thmrmonucloer  Research  Experiments  ere 
discussed.  The  pulsar  system  provides  complete  electrical  isolation 
of  the  experimental  high-voltag*  circuits  from  the  timing  and  control 
circuits.  It  also  prevents  crosstalk  between  individual  pulsar  output 
channels  and  eliminates  trigger  system  ground  loops.  The  electronic 
design  and  reliability  of  th*  pulsar  system,  including  the 
fiber-optic  electrical  interface  consi deret i em,  ere  discussed.  A 
description  of  the  air-driven  power  supply  end  a  brief  coot  analysis 
of  this  system  compared  to  conventional  pulsar  systems  ere  presented. 

•  Refs. 

Primary  Keywords:  Pulsar;  Fiber  Optic  Coupling;  Electrical  Isolation; 

Air-driven  Power  Supply 
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(POWER  CONDITIONING) 

(Puls*  Transformers) 

AN  ANALYSIS  OF  CO-AXIAL  PULSE  TRANSFORMERS 
R.  Dellinger  and  D.l.  Smith 
Texas  Tech  University.  Lubbock.  TX  79%09 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIE-%  (11/1976). 

The  basic  idea  of  using  *  co-axial  cable  as  an  isolation  pulse 
transformer  for  triggering  spark  gaps  is  not  new.  However,  there  ere 
several  distinct  advantages  of  driving  thm  brmtd  as  the  primary  aa 
opposed  to  driving  th*  inner  conductor.  Th*  fundamental  advantage  is 
that  the  ratio  of  th*  output  voltage  to  th*  input  voltage  is 
unaffected  by  the  thickness  of  insulation  between  th*  inner 
conductor C s>  and  th*  braid.  Thus,  th#  transformer  with  th#  braid  as 
th#  primary  works  wall  far  isolating  high  secondary  to  primary 
voltages.  This  end  other  advantages  are  demonstrated.  6  Refs. 
Primary  Keywords:  Co-axial  Pulse  Transformer;  Outer  Conductor  Primary; 

Strong  Coupling;  High  Voltage 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

AN  INEXPENSIVE  HIGH  VOLTAGE  PROBE 
R.  Dellinger  end  D.l.  Smith 
Texes  Tech  University,  Lubbock,  TX  79609 

197%  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IlE-8  (11/1976). 

A  simple,  easily  constructed,  high  voltage  probe  (<-  300  kV)  with 
e  good  frequency  response  ( <  =  100  MHz)  and  high  input  impedance  <>  = 

10  kohm)  is  desirable  in  many  applications.  Such  o  probe,  constructed 
of  two  concentric  cylinders  of  Velostat  is  reported.  2  Refs 
Primary  Keywords:  High  Voltage  Probe;  Simple  Design;  Simple 
Construction;  High  Frequency  Response 
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(ENERGY  CONVERSION,  THERMAL) 

(Loads) 

A  COMPACT  LOU  INDUCTANCE  LOAD  FOR  PULSE  TESTS 

R-0.  Gourley 

Hughes  Aircraft  Co.  Culvor  City,  CA  90230 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIE-6  (11/1976). 

The  development  of  a  low  inductance  resistive  load  for  high  energy 
pulse  tests  is  described.  The  performance  requirements  end  design 
alternatives  for  e  specific  application  ere  discussed.  The  selected 
design  is  an  air  cooled  bank  of  silteon  carbide  resistors  in  parallel 
coaxial  mounts.  This  design  has  on  inductance  loss  than  25nH.  # 
continuous  power  dissipation  exceeding  SOkkl  and  a  Peak  pulse  voltage 
rating  of  22kV.  Th*  load  will  operate  40hV  off  ground.  The  grounded 
enclosure  is  e  3-foot  cube  that  permits  stacking  for  higher  power 
requi rements .  3  Refs 

Primary  Keywords:  Resistive  Load;  Low  Inductance;  High  Powor;  Medium 
Voltago 
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(ENERGY  STORAGE.  CAPACITIVE)  PULSE  GENERATORS) 

(Systems:  Systems) 

A  HIGH  CURRENT,  HIGH  FREQUENCY  CAPACITIVE  ENEROY  STORAGE  SYSTEM  USED  TO 
PROOUCE  INTENSE  MAGNETIC  FIELDS 
D.  Markins.  J.  Bendas  and  N.T.  Olson 
Maxwell  labs  Inc.  Sen  Diego.  CA  92123 

1976  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIID-2  (11/1976). 

Recent  component  design  end  fabrication  concepts  have  evolved  a 
versatile  high  current,  low  inductance  capacitive  energy  storage 
system  in  which  a  modular  approach  allows  for  expansion  to  larger 
systems.  The  design  utilizes  lew  inductance,  high  voltage  reversal 
capacitors  with  a  low  profile  bushing.  The  capacitors  #re  connected 
in  parallel  in  e  mylar  insulated  parallel  plate  transmission  line.  An 
important  feature  of  the  design  is  the  gas.  multichannel,  rail  spark 
gap  switching  system  which  provides  low  inductance  combined  with  high 
current,  high  Coulomb  espobi 1 i t t as.  A  system  incorporating  these 
design  features  is  currently  in  operation  to  produce  intense  pulsed 
magnetic  fields.  The  machine  is  a  56  kV,  60  kj,  9  nH  design  which  is 
capable  of  currents  in  excess  of  1  MA  end  di/dt's  of  5E12  emp/sec.  In 
the  present  application,  the  load  is  s  single  turn  inductor  end  the 
peak  current  is  1.2  KA.  Pulsed  magnetic  fields  of  500.000  Gauss  have 
bean  produced  at  frequencies  of  160  kHz.  Fields  of  these  freouenci* s 
end  intensities  are  being  used  to  impact-bond  metals,  illustrating 
on*  of  many  potential  aoplication*  of  such  a  system.  1  Refs. 

Primary  Keywords:  Capacitor  Bank;  High  Current;  Low  Impedance;  Rail 
Gop;  Pulsed  Magnetic  Field 
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♦  719 

(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Systems:  Systems) 

A  MODULAR  POWER-CROWBAR  BANK  FDR  THE  GENERATION  OF  A  51  MA,  50 
MICROSECOND  CURRENT  PULSE  FOR  THE  TOROIDAL  PLASMA  EXPERIMENT  HBS  II  AT 
GARCHING 

E.  Breit.  J.E.  Gruber,  M.  Munich.  G.  Schramm,  U,  Seidel  end  R.  Sub 

Max-Plenck-Insti tut  FUr  Plasmaphysi c,  Garching.  Eurato*  Assoc. 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIE-7  (11/1976). 

The  50  m  long,  single-turn  stelleretor  coil  for  thm  toroidal  HBS 
II  experiment  at  Garching  will  be  fed  from  e  lew  inductene*  modular 
powar-crowber  bank.  A  start  bank  2  x  40  kV,  768  kj  consisting  of  96 
modules  generates  a  subeicresecond  current  rise,  while  the 
power-crowbar  bonk  3  kV,  3 . 3  Mj  extends  the  puls*  for  50 
microseconds.  The  slide-in  modules  with  newly  developed  capacitors 
and  double  gap  switches  are  described  as  wall  as  the  channel 
diagnostics  by  means  of  f i br#-opt i ci.  1  Refs. 

Primary  Keywords:  Capacitor  Bank;  High  Energy;  Lew  Voltage;  Lew 

Inductance;  Modular  Construction;  Double-gap  Sperk 
Gap 

Secondary  Keywords.  Stelloretor 
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(ENEROY  STORAGE,  INDUCTIVE) 

(Reviews) 

DEVELOPMENT  OF  INDUCTIVE  STORAGE  FOR  GENERATION  OF  HIGH  VOLTAGE  PULSES 
I.M.  Vitkovitsky 

Navel  Research  Lab.  Washington.  DC  20375 

19)6  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IID-2  (11/1976). 

Trmdi tionmlly.  th*  ganmration  of  very  high  powor  electroioegnet  i  e 
pulses,  applied  to  tho  production  of  intense  relativistic  beams, 
dons*  hot  plasmas  and  other  transient  phenomena  has  depended  on  the 
capacitive  energy  storage.  Growing  needs  for  increased  energy 
capability  of  the  generators  has  led  to  studies  end  proposals  to 
demonstrate  the  feasibility  of  using  magnetic  storage  systems  with 
high  voltage,  power-multiplying  stages  as  a  means  of  satisfying  these 
needs  Most  recent  progress  in  th#  development  of  th#  elements  for 
such  high  power  systems  is  presented.  Examples  demonstrating  the 
integration  of  inductive  storage  end  high  voltage  technologies,  to 
achieve  high  power  output  ere  considered.  12  Refs. 

Primary  Keywords:  Inductivo  Energy  Storage;  Basic  Concepts;  Circuit 
Breaker;  Explosive  Interrupter 
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(PULSE  GENERATORS) 

(Systems) 

HIGH-VOLTAGE  PULSE  GENERATORS  OF  THE  BASE  OF  THE  SHOCK  TRANSFORMER 
E.A.  Abramyan 

Academy  of  Sciences  of  the  USSR,  Moscow,  USSR 

19>6  IEEE  Pulsed  Power  Conference  Proceedings.  Peper  IIE-S  (11/1976). 
A  review  of  the  accelerators  comprising  a  resonance  transformer 
with  shock  excitation  as  e  power  supply  sourse  is  given.  Operating 
voltage  is  approx imatelv  1  MV.  puls*  length  IE-7  -  1ES  sec. 
repetition  rate  -  up  to  100  Hz  end  above.  12  Refs. 

Primary  Keywords:  Puls*  Generator;  Shock  Transformer;  Rep-rated 
Secondary  Keywords:  E-baam  Generation 
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♦  723 

(SWITCHES.  CLOSING ) 

(Vacuum  Gaps.  RF) 

CONTROLLED  DISCHARGE  IN  A  VACUUM  GAP  SWITCHED  BY  1  HC  CURRENT  PULSES  OF 
UP  TO  ISO  KA 

P.N.  Dashuk.  G.S.  Kichaeva  and  M.D.  Yarysheve 

Soviet  Physies  Journal,  Vol.  11.  No.  1,  pp  1-7  (01/1968). 

Trans.  From:  Izvastiya  Vysshikh  Uchebnykh  Zavedenii,  Ficika  11.  11-14 
( 1 968 ) 

Tho  firing  delay  time,  th*  rise  time  of  the  current  up  to  its 
maximum,  and  the  primary  current  amplitude  of  a  controlled  discharge 
in  a  vacuum  gap  are  considered,  for  a  voltage  range  of  10-80  kV.  with 
o  residual  gas  pressure  in  the  chamber  of  IE-4  -  IE-5  we  of  mercury. 
The  gap  is  switched  by  e  damped  oscillatory  currant  Pulse  with  a 
frequency  of  1.25  MHz  and  a  maximum  amplitude  of  about  150  KA.  The 
discharge  is  started  by  either  one  or  three  triggering  devices.  5 
Refs. 

Primary  Keywords:  1.25  MHz  Current  Pulse  Frequency;  10-80  kV  Voltage 
Range;  Damped  Oscillatory  Current  Pulse;  ISO  kA 
Maximum  Amplitude;  Controlled  Discharges 
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♦  724 

(PARTICLE  BEAMS.  ELECTRO*) 

(Qantratiofl) 

l I L I .  A  0 .5-1-5  MICROSECOND,  408  KV  ELECTRON  BEAM  ACCELERATOR 

R.S.  Clark  and  K.R.  Prestwieh 

Sandia  Labi,  Albuquerque,  HM  &7LL5 

1876  IEEE  Puliad  Power  Cenfaranca  Proceedings,  Papar  IE-1  (11/1874). 

A  480  kV.  5-14  kJ,  0.5-1. 5  microsecond  electron  beam  accalarator 
hat  bean  developed  fo r  pas  laier  excitation  itudiei.  The  1.2  MV  Marx 
generator  charges  a  2  np,  solid  dielectric  peaking  capacitor  to  2.3 
MV  in  0.4  microsecond.  The  pulse  duration  is  controlled  by  a  crowbar 
switch.  Cathode  geometries  ware  varied  to  generate  a  uniform  currant 
daniity  beam  and  maximize  the  bean  energy  density  that  could  be 
passed  through  thin  foils.  A  7.4  cm  diameter  cylindrical  baan  is 
guided  through  the  laser  chamber  by  a  1-3  kG  axial  magnetic  field. 

Thq  design  and  development  of  the  accelerator,  including  axper i mental 
results  of  diode  studies,  are  discussed.  15  Refs. 

Primary  Keywords:  E-bea«;  Field  Emission  Vacuum  Diode;  Marx  Generator; 

Low  Inductance 

Secondary  Keywords:  Gas  Laser 
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♦  730 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

CALIBRATION  OF  A  KERR  CELL  SYSTEM  FOR  HIGH-VOLTAGE  PULSE  MEASUREMENTS 
(lJ*  H  M-  <1>»  DC  Uunseh  (2>  and  S.R.  Booker  (2) 

(1)  National  Bureau  of  Standards,  Washington,  DC  20254 

(2)  Sandie  Labs,  Albuquerque,  NM  87115 

IEEE  Transactions  On  Instrumentation  And  Measurement,  Vol.  IH-17,  No. 

♦  .  P*>  313-320  (12/1848). 

Several  techniques  for  calibration  of  an  elec troopt i cel  (Kerr 
cell)  high-voltage  pulse  measuring  system  are  described.  Independent 
cal ibrations,  without  reference  to  pulse  divider  measurements,  ars 
achieved  by  application  of  a  direct  bias  voltage  to  the  kV 
demonstrator  reeonable  agreement  (to  within  1  percent)  between 
simultaneous  Kerr  cell  and  calibrated  pulse  divider  measurements.  4 
Rsfs. 

Primary  Keywords:  Karr  Cell;  Calibration  Technique;  Several 

Calibration  Methods;  1  Percent  Measurement  Accuracy 
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(PARTICLE  BEAMS.  ELECTRON;  PULSE  GENERATORS) 

(Generation;  Blumlein  Lines) 

HODUIATOR-REPETITIVELY  PULSED  FIELD  EMISSION  ELECTRON  BEAM  GUN  INTERFACE 
G.J.  Dezenberg  (1),  W.  Wright  (2)  and  S.  Schneider  (2) 

(1)  Army  Missile  Command,  Redstone  Arsenal.  AL  35809 

(2)  ECOM.  Fort  Monmouth.  N J  07703 

1974  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  ID-2  (11/1974). 

A  field  emission  electron  beam  gun  is  repetitively  pulsed  with  e 
modulator  in  a  Blumlein  arrangement.  The  modulator  is  operated  in  an 
unmatched  condition  with  the  output  connected  directly  to  the  gun. 

The  gun  is  a  time  varying  monotoni cal ly  decreasing  impatience  load 
while  the  modulator  impedance  is  constant.  The  modulator-gun 
configuration  produces  an  initial  voltage  peak  which  approaches  twice 
the  velue  of  the  cherge  voltage  to  promote  gun  emission.  After  the 
initial  peak  the  load  voltage  plateau-  at  a  value  determined  by  the 
gun  impedance-  Peak  voltages  in  excess  o*  350  kV  end  peak  currents  up 
to  8  kA  have  been  delivered  in  5  microsecond  pulses  by  the  modulator 
to  the  gun.  The  modulator  routinely  operates  at  50  Hz  repetition 

135  kV  recharge  voltage  and  about  J  amps  of  avaraga  currant .  5 

Raf  s. 

Primary  Kaywords:  E-Baam  Gun;  Rep-rated;  Blumlein;  Cold  Cathode;  Pulse 
Forming  Network 
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(PULSE  GENERATORS;  REVIEWS  AND  CONFERENCES) 

(Reviews;  Reviews) 

NANOSECOND  PULSE  GENERATORS  FOR  MAGNETRON  OPERATION 
R.E.  Nyswender  end  G.J.  Auger 
Naval  Waapons  Cantar,  China  Lake,  CA  93555 

1974  IEEE  Pul  sad  Powar  Confaranca  Procaadings.  Paper  2IID-4  (11/1974). 

To  operate  with  pulse  durations  of  under  15  ns.  most  magnetrons 
require  a  special  type  of  modulation  signal.  This  paper  describes  the 
design  end  operation  of  practical  short  pulso  modulator  circuits 
providing  magnetron  outputs  of  as  short  as  7  ns.  The  resulting 
transmitters  provide  an  economical  approach  to  high  resolution  radar 
systems.  The  short  pulse  techniques  have  also  baan  used  to  enhance 
the  coherent  operation  of  magnetrons  which  ere  being  pumped  with  an 
RP  reference  signal.  4  Refs. 

Primary  Keywords:  Short  Puls#  Generator;  Modulator;  Pedistal  Generator 
Secondary  Keywords:  Magnetron;  Radar 
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♦  727 

(ENERGY  STORAGE,  CAPACITIVE) 

(Reviews) 

PULSED  ENERGY  AND  SWITCHING  REQUIREMENTS  FOR  TOKAMAK  OHMIC  HEATING 
N.F.  Vogel  (1).  K.I.  Thomessen  (1),  N.  Bird  (2)  and  F.M.  Hack  (3) 

(1)  Los  Alamos  National  Labs.  Cos  Alamos,  NM  87545 

(2)  University  of  Texas  at  Austin,  Austin,  TX  78712 

(3)  Westinghouse  Electric  Corp,  Fusion  Power  Systems  Dept. 

1974  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIE-9  (11/1974). 

The  electrical  circuit  requirements  era  presented  which  result 
from  o  study  of  tho  ohmi e-hoot i ng  system  of  o  Tokomak  Expori mental 
Power  Rooetor  (EPR).  A  computer  model  for  plasma  startup  was 
developed  os  port  of  on  eloctrical  network  analysis  program.  Th# 
results  of  a  parametric  study  are  presented  in  which  the  pulsed 
energy  end  voltsecond-requi r aments  were  optimized,  electrical 
machinery  was  selected,  end  the  switching  requirements  were  defined. 

4  Refs. 

Primary  Keywords:  Pulsed  Power  Rooui romonts;  Numerical  Calculation; 
Modal i ng 

Secondary  Keywords:  Tokamak;  Ohmic  Heating 
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(PARTICLE  BEAMS.  ELECTRON) 

( Systems) 

REBLE,  A  RADIALLY  CONVERGING  ELECTRON  BEAM  ACCELERATOR 
J.J.  Ramirez  end  R.R.  Prastwich 
Sandia  Lobs,  Albuquerque,  NM  87115 

1974  IEEE  Pulsed  Powor  Conference  Proceedings,  Paper  IE-3  (11/1974). 

The  Reble  accelerator  at  Sandia  Laboratories  is  described.  This 
accelerator  was  developed  to  provide  an  axper i mantel  source  for 
studying  the  relevant  diode  physies,  beam  propagation,  beam  energy 
deposition  in  a  gas  using  a  radially  converging  e-beam.  The  nominal 
parameters  for  Rablo  are  1  MV,  203  kA.  20  ns  e-beam  pulse.  The  anode 
and  cathode  are  eoncontric  cylinders  with  the  anode  as  the  inner 
cylinder.  Th#  radial  beam  can  ba  propagated  through  the  thin  foil 
anode  into  the  loser  gas  volume.  The  design  and  performance  of  the 
various  components  of  tho  accelerator  are  presented.  11  Refs. 

Primary  Keywords:  Reble;  Field  Emission;  Vacuum  Diode;  Transport; 

Energy  Deposition 
Secondary  Keywords:  Gas  laser 
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(BREAKDOWN  STUDIES) 

(Liquid,  Eloctrical) 

SHORT  PULSE  ELECTRICAL  BREAKDOWN  STRENGTH  OF  H/SUB  2/  0 
J.P.  VenDevender 

Sandia  Labs,  Albuquarquo,  NM  S7115 

1976  IEEE  Pulsed  Powar  Confaranca  Precoodings,  Paper  XIIE-3  (11/1974). 

The  electrical  breakdown  strength  E/sub  BD/  of  a  water  dielectric 
transmission  line  has  been  measured  for  7E-9  <=  ♦  <“  JE-8  sec,  4E5 
volts  <  =  V  <=  1.1E4  volts,  end  4E7  V/m  <=  E/sub  Id/  <  =  1.1EB  V/m.  The 
stressed  area  was  approxi metal y  8.1  m/sup  2/,  and  a  Mai  bull  analysis 
was  used  to  determine  tho  area  seeling.  Values  of  E/sub  Id/  obtoinod 
wore  as  much  as  88  percent  higher  than  that  given  by  gxtrepolat ion  of 
the  long  pulso  formulas  to  t  =  2E-8  sac.  3  Refs. 

Primary  Kaywords:  Brsakdown  Strength;  Medium  Area;  Short  Pulso; 

Comparison  To  Long  Pulso 
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(PARTICLE  BEAMS,  ELECTRON) 

(Gonoration) 

SPACE-CHARGE  FLOW  IN  A  NON-CYL INDRICALLY  SYWETRIC  DIODE 
J.P.  Quintonz  end  J.W.  Poukay 
Sandia  Labs.  Albuquerque.  NM  87115 

1976  IEEE  Pulsed  Powar  Conference  Proceedings,  Paper  IE-4  (11/1974). 

Tho  one-dimonsional  cylindrical  space-charge- 1 iwi tod  omission  and 
flew  results  of  Langmuir  end  Blodgett  are  extended  to  tho 
two-dimensional  (r-theta)  non- symmetric  case  by  solving  a  fluid  model 
numerically.  It  is  found  that  particle  booms  thus  generated  can  bo 
controlled  bv  suitable  adjustment  of  tho  applied  potentials  and 
cylinder  radii.  A  particle  coda  has  baan  modified  to  treat  razor 
blade  cathodos  by  including  a  simplified  modal  for  tho  blade 
omission.  Numerical  results  are  compared  with  experimental  data. 

These  results  indicate  that  beams  produced  by  razor  blades  pinch  loss 
tightly  than  those  from  block  cathodes,  but  in  soma  cases  may  still 
pinch  enough  to  bo  intarosting.  17  Refs. 

Primary  Kaywords:  E-bsar»;  Specs  Chargs;  Numerical  Calculation;  2-d 
Fluid  Modal;  Optimization 
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(PULSE  GENERATORS) 

(Mi  seal lanoous) 

THE  BOUNCING  CONDUCTOR  GENERATOR 
E.  Kunhardt.  J.  Tardiff  and  l-R  Chao 

PolytOchnic  Institute  of  Now  York,  Farmington,  NY  11735 

1976  IEEE  Pulsed  Powor  Confaranca  Precoodings,  Paper  IIID-7  (11/1974). 

A  generator  has  baan  built  which  uses  a  conducting  body  to 
transfer  charge  between  two  electrodes  The  generator,  know  oa  tho 
BCG,  produces  baseband  pulses  with  peak  voltages  of  7  kilovolts  and 
approx imetoly  .5  nsec,  rise  time  at  a  repetition  rate  of  74-180 
pulses/sec.  The  peak  power  into  a  SO  ohm  lino  is  .98  MU.  2  Refs. 
Primary  Keywords:  Bouncing  Conductor  Generator;  Short  Rise  Time; 

Mechanical  Charge  Transfer 
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4734 

(ENERGY  STORAGE,  INDUCTIVE) 

( 1 nd Jctor s) 

THE  MEGAGAUSS  MAGNETIC  FIELD  LABORATORY  IN  GRENOBLE 
M.  Guillot  (1>.  J.  Besancon  (2)  and  R.  Signorot  (3) 

(1)  Lab  do  Magnet i ana,  Grenoble  Codox,  Franco 

(2)  Centra  d'Etudes  da  Vaujours,  Sovran,  Franco 

(3)  CEA  Centro  d'Etudes  Nucleairss.  Barclay,  Franca  92260 

1976  IEEE  Pulsed  Power  Confaranca  Proceedings,  Paper  XIID-1  (11/1974). 

Two  process  of  high  transient  magnetic  field  production  are 
analyzed.  With  the  first  one,  fields  up  to  130  T  are  performed  by 
capacitor  bank  discharge  through  single  turn-coil  I  tho  stability  of 
tho  coil  under  thermal  and  mechanical  action  is  discussed,  tantalum 
appears  to  ba  tho  bast  choice  as  coil  material.  The  second  one  is 
based  on  magnetic  flux  compression  using  explosive  driven  implosion 
of  a  l:ner.  A  simple  cylindrical  charge  and  its  initiation  generator 
ora  described.  Field  up  to  380  T  (3  MG)  are  obtained  using  moderate 
capacitor  bank  energy  (43  kJ).  11  Refs. 

Primary  Keywords:  Vary  High  Magnetic  Fields;  Capacitor  Discharge;  Flux 
Compression;  Liner  Implosion 
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(PARTICLE  BEAMS,  ELECTRON;  PARTICLE  BEAMS,  ELECTRON) 

(Generation;  Transport) 

RECTANGULAR  BEAM  SCALING  LAWS 

J.  Shannon 

Maxwell  Labs  Inc.  San  Diego,  CA  92123 

1974  IEfE  Pulsed  Power  Conference  Proceedings,  Papar  ID-6  (11/1974). 

Scaling  laws  for  rectangular  electron  beams  in  the  time  regime 
<9.1  microseconds  are  presented.  The  data  covers  the  parameter  ranges 
8.5  -  2  MV,  1-4  cm  gap  spacing,  up  to  100  cm  lengths  and  7.5-30  ohms 
impedance.  The  temporal  behavior  of  tha  impedance  relations  is  also 
discussed.  •  Refs. 

Primary  Keywords:  F-baam;  Pactangul*-  Bca*-  ;  CM  M-l  angmuir  Law: 

Variable  Impadnrc* 
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(ENERGY  CONVERSION.  ELECTRICAL) 

(Power  Supplies) 

WEIGHT  ALGORITHMS  FOR  ADIABATIC  TRANSFORMERS  FOR  FOLSCD  NXOH  POWER 
SYSTEMS 

R.P.  McNeil  (1).  D.L.  Lockwood  (I)  end  A.S-  Gileeur  Jr.  (2) 

(1)  Thermal  Technology  Leb.  Inc. 

(2 )  State  University  of  New  York  et  Buffalo.  Buffalo,  NT  1*224 

1*74  1FEE  Pulsed  Power  Conference  Proceedings,  Paper  IIE-5  (11/1*74). 

A  transformer  design  computer  progree  developed  by  Thermel 
Technology  Laboratory,  Inc.  has  been  used  in  a  mode  whereby  it 
automatically  minimized  the  weight  of  a  transformer  with  any  given 
set  of  opsrating  parameters.  Four  classes  of  adiabatic  transformers 
(wherein  heat  capacity  it  used  to  absorb  heat  generatad)  for  use  in 
pulsed  power  systems  have  been  investigated  in  detail.  Two  of  these 
were  at  power  leveia  in  the  10  to  SO  MU  range  end  the  other  two  were 
in  the  1  to  5  MW  range.  In  each  power  range,  three-phase  square  wave 
transformers  were  analyzed  in  detail.  The  three  phase  transformers 
would  ba  used  in  conjunction  with  alternators.  The  single  phase  units 
would  ba  used  in  inverters.  This  paper  gives  a  brief  description  of 
the  transformer  design  program  and  than  summarizes  the  results  of 
waight  studios  on  over  120  optimized  transformers  designed  for 
ooeratin  at  various  powars,  voltages,  frequencies  and  pulse 
durations  Algorithms,  developed  for  calculating  transformer  specific 
weight  as  functions  of  these  parameters  are  given.  1  Refs. 

Primary  Keywords:  Transformer  Design;  Computer  Aided  Design;  Adiabatic 
Mode;  Light  Weight 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generat ion) 

100  GW  ELECTRON  BEAM  GENERATOR 

H.I.  Milde  (1)  and  N.W.  Harris  (2) 

(1)  Ion  Physics  Corp,  Burlington,  MA  01805 

(2)  Naval  Research  Lab.  Washington,  DC  20575 

1*76  IEEE  Pulsed  Power  Conference  f'roceedi  ng*.  Paper  ID-*  (11/1*74). 

A  100  GW  electron  beam  generator  consisting  of  an  1C  generator,  a 
coaxial  water  line,  end  8-chennel  output  switch,  and  a  field  emission 
diod*  are  baser i bad.  This  generator,  directed  toward  the  support  of 
research  activities,  is  capable  of  producing  up  to  4  kJ  of  beam 
energy  with  particle  energies  in  the  range  of  100  to  500  kaV .  S  Refs. 

Primary  Keywords:  E-beam  Generator;  LC  Pulse  Generator;  Field-Emi SSi on 
Diode;  Ion  Beam  Conversion;  Neptune;  High  Power 
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(ENERGY  STORAGE.  CAPACITIVE) 

(Capacitors) 

PULSE  DISCHARGE  CAPACITOR  WEIGHT  MINIMIZATION  BY  PEAK  FOIL  EDGE  FIELOS 
R.O.  Pecker 

Hughes  Aircraft  Co.  Culver  City.  CA  *0250 

1*74  IEEE  Pulsad  Power  Conference  Proceedings,  Paper  JIIB-2  (11/1*74). 

Corona  failure  et  foil  edges  is  the  principle  failure  mechanism  in 
well  designed  and  manufactured  high  energy  density  pulse  discharge 
capacitors,  by  forming  thm  foil  adge  with  laser  cutting  or  spark 
discharge  machining,  a  25  percent  increase  in  corona  incaotion 
voltage  over  untreated  edges  >s  obtained-  Folded  foil  produce s  a 
larger  increase.  Weight  minimization  using  pmak  adge  field  as  the 
limiting  factor  suggests  a  configuration  where  the  foil  end 
dielectric  are  of  equal  thickness  produces  the  lightest  caoacitor. 
Typical  designs  ere  presented.  *  Refs. 

Primary  Keywords:  Pulse  Discharge  Capacitor;  Weight  Mi nimi zet i on;  Foil 
Edge  Fields;  Failure  Modes 
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*7*1 

(SWITCHES.  CLOSING) 

(Meehan i cel ) 

A  51MPLE  CIRCUIT  FOR  THE  PRODUCTION  OF  A  HIGH  VOLTAGE  STEP 
G.  Clarke  and  A.  Roberts 
Huddersfield  Polytechnic,  Huddersfield 

Journal  Of  *hysies  E;  Scientific  Instruments,  Vol .  5.  pp  8*8-8** 

( B*/lf 72 ) . 

This  note  describes  the  development  of  a  circuit  end  switch 
capable  of  producing  a  highly  stub.*  step  voltage  of  up  to  50  kV, 
with  a  switching  time  of  1  ms.  The  design  allows  absorption  current 
mee su r amen t s  to  be  made  which  are  not  possible  at  low  voltages  on 
certain  dielectric  materials.  2  Re#s. 

Primary  Keywords:  High  Voltage  DC  Power  Supply;  Mechanical  Switch; 

Magnetically  Dr:v»n  Plunger  (solenoid);  I  ms  Rise 
Time;  Deshpot:  Little  Contact  Bounce 
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(SWITCHES.  CLOSING) 

(Gas  Gap*.  Electrical) 

A  TRIGGERED  SPARK  GAP  WITH  ROTATING  ELECTRODES 
H.W.  Fulbright 

University  of  Rochester.  River  Campus  Station.  Rochester.  HY  1*427 
Nuclear  Instruments  And  Methods  10*.  Pp  71-72  (05/1*72). 

A  spark  gap  used  for  triggering  a  spark  counter  is  described, 
featuring  rotating  Sparkomte  electrodes  It  operates  for  more  then 
1E4  firings  without  apparent  deterioration  of  character i sti cl.  0 

Primary  Keywords:  Electrically  Triggered  Spark  Geo;  Rotating 

Electrodes;  High  Reliability;  low  Brush  Wear 
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*7*4 

(SWITCHES.  CLOSING;  INSULATION.  MATERIAL;  SYSTEMS) 

(Gas  Gaps,  Electrical;  Solid) 

A  VERSATILE  4*  KV  SWITCHING  SYSTEM  FOR  PULSED  EXCITATION  OF  LASERS 
l.R.  lidholt 

Research  Institute  of  National  Defense.  Stockholm.  Sweden 

The  Rgview  Of  Scientific  Instruments.  Vol.  45.  No.  12,  pp  1745*1748 

fast  switching  high  voltaga  system  capable  of  handling  40  kV  is 
dascribed.  The  system  utilizes  e  sealed-of*  pressurized  hydrogen 
•mark  gap  as  a  switching  device.  A  versatile  silicons  rubber  coupling 
module  makes  different  high  voltage  components  easily  i nterchangoabie 
without  the  need  of  draining  off  any  insulation  liqu'd.  The  system 
was  used  to  bu« Id  a  laser,  wh<ch  emits  radiation  pulses  of  e  few 
nanosecond*  duration  et  a  wavelength  ranging  from  J57  ns  m  the 
ultraviolet  region  of  the  spectrum  to  9.0  micron*  in  the  infrared. 

The  uv  pulses  contain  enough  energy  to  permit  pumping  of  a  tunaola 
rhodemire  4  0  dye  laser  20  Refs 

Primary  Keywords:  Hydrogen  -para  Gap.  Atmosphere  Pressure;  Insulation 
Technique.  Silicone  Rubber  B >ot 
Secondary  Keywords:  Cye  laser  dumping 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Volt..,)  ^  0,TIC4L  TECHNIQUE  F0«  MOM  VOLTAGE  HEA JU.EHEHTJ 

Unknown 

Optical  Spectre,  Vol.  4,  No.  *»  PP  1*-2B  <8*/l*72). 

A  method  of  measuring  pulsed  high-voltegei  using  optical  fringe 
patterns  is  presented.  The  fringe  pattern  is  produced  in  e  calibrated 
Karr  cell  which  is  illuminated  with  an  expended- beam  pulsed  laser  bo 
that  high-speed  photographic  equipment  can  record  the  optical  fringe. 

0  Refs. 

Primary  Keywords:  Karr  Effect;  High  Isolation;  Nitrobenzene;  Argon 
Laser;  No  Space  Charge 
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(SWITCHES.  CLOSING) 

(Vacuum  Gaps.  E-beem) 

BREAKDOWN  OF  A  VACUUM  SPARK  CAP  TRIGGERED  BY  AN  ELECTRON  BEAM 

N.V.  Balan ,  V.F.  Gaidukov.  O. I .  Kostyuk.  E.K.  Ostrovskii  and  I.V. 
Strelkov 

Khar  *kov  Aeronautical  Institute,  US5R  ..... 

Soviet  Physics-Technical  Physics.  Vol.  17.  No.  2,  pP  SBJ-5B5  <B8/I*72>. 

Trans.  From:  Zhurnal  Tokhni cheskoi  Fi*iki  42,  3B2-584  (February  1*72) 

Breakdown  of  a  vacuum  spark  gap  by  an  electron  beam  is  studied. 

The  breakdown  criterion  is  related  to  the  critical  pressure  of  metal 
vapor  in  the  evaporation  zone  et  which  on  experimentally  observable 
avalanche  buildup  of  current  takes  place.  The  dependence  of  the 
discharge  time  lag  on  the  electron  beam  parameters  is  examined.  4 

Primary  Keywords:  Metal  Evaporation;  Evaporation  Zone;  Critical 
Pressure;  E-beam  Parameter  Variation;  Delay 
Measurement 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

EFFECTS  OF  SPARK  GAP  GEOMETRY  AND  LASER  COMPONENTS  ON  THE 
LASER-TRIGGERED  ELECTRIC  BREAKDOWN 

M.  Fillstickar 

Institut  fur  Plaamaphysik.  torching,  FR6 

IEC  2nd  Internati onal  Conference  On  Gas  Discharge,  PP  7-9  (01/1*72). 

Triggering  spark  Qaps  with  laser  light  is  superior  to  the 
conventional  method  of  electrical  triggering  in  many  fields  of 
application.  Investigations  hitherto  have  provided  only  inadequate 
information  on  the  influence  of  laser  components  and  the  spark  gap 
geometry  on  tha  breakdown  process.  In  order  to  complete  the  available 
knowledge  on  the  subject  and  facilitate  application  of 
laser-triggered  gaps,  theme  parameters  had  to  be  optimized. 

Triggering  can  then  be  achieved  with  minimum  lamer  power,  thue 
ensuring  economy  of  the  triggering  method,  which  is  largely  governed 
by  the  laser  power.  11  Refe. 

Primary  Keywords:  Gaonetry  Considerations;  Optimization;  Axial  Beam 
Propagation;  Small  Gap;  Effect  Of  Gap  Medium 
COPYRIGHT:  1*72  IEE 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  POWER  TRANSMISSION) 

(E-field;  Cables) 

ELECTRIC-FIELD  DISTRIBUTION  AROUND  AN  ISOLATED  STRANDED  CONDUCTOR 
J.G.  Andrews  and  A.J.  Shrepnel 

Central  Electricity  Generating  Board,  London,  UK 
Proceedings  Of  The  IEE.  Vol.  11*.  No.  8.  pp  142-144  (18/1*72). 

Tha  authors  present  a  method  for  ealculati on  of  tha  voltaga  and 
E-fieldu  of  e  stranded  cable.  Laplace's  equation  is  solved 
analytically  with  the  assumption  that  tha  r  end  theta  components  of 
tha  variation  of  potential  are  separable.  The  boundary  conditions  are 
then  inserted  numerically  to  give  n  equations  in  n  unknowns.  Examplq 
solutions  are  given,  and  the  affect  of  stranding  on  corona  is 
discussed.  10  Refs. 

Primary  Keywords:  Stranded  Wire;  Field  Calculation;  Potential 
Calculation;  Laplace's  Equation;  Analytical 
Solution;  Numerical  Boundary  Solution 
COPYRIGHT:  1*72  IEE 
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(PULSE  GENERATORS) 

(Elumlein  Lines)  _ _ 

GENERATOR  WITH  AMPLITUDE  AND  LENGTH  STABILIZATION  OF  THE  PULSE  FOR 
SUPPLYING  A  STREAMER  CHAMBER 
N.S.  Rudenko  end  V.l.  Tsvetkov 
Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Instruments  And  Experimental  Tqchnioue*.  Vol.  15,  No.  2,  pp  48*-*ll 
( 0A/1972) . 

’ran*.  From:  Pribory  t  Tekhnika  Eksperimenta  2,  *4-94  (March-April 
1*72) 

A  generator  producing  pulses  having  an  amplitude  of  260  kV  snd  e 
length  of  1*  nsec  is  described.  The  pulse  length  of  much  a  generator 
is  stable  end  is  determined  by  the  transit  time  of  the  leading  edge 
of  the  wave  in  the  shaping  lino.  The  amplitude  of  the  pul earn  ie 
stabilized  by  means  of  a  three-eleetrode  spark  gap  which  allows 
operation  on  the  flat  portion  of  the  charging  pulse  of  an 
Arkad’ev-Mnrx  generator.  The  results  of  tests  performed  on  the 
generator  showed  that  within  the  limits  of  the  measurement  error  no 
scatter  of  the  pulse  amplitude  or  of  the  width  of  cosmic-particle 
tracks  is  observed.  S  Refs. 

Primary  Keywords:  Blumlein  Line;  Spark  Gap;  Stable  Pulse  Length; 

Steble  Pulse  Amplitude;  Marx  Generator 
Sorondary  Keywords:  Streamer  Chamber 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage)  6„0UNDC0  piQHITOR  FOR  HIOH  VOLTAGE  ACCELERATORS 
C.G  Crockett 

Edwards  Hi  oh  Vacuum  International.  Manor  Royal,  Crawley,  Suseex.  UK 
Journal  Of  Physics  E;  Scientific  Instruments,  Vol.  3,  pp  755-75* 
(08/1*72).  ...  , 

A  simple  apparatus  is  described  which  is  used  to  monitor  equipment 
in  the  nigh  voltage  terminal  of  a  particle  accelerator,  and  display 
tha  reeding  on  a  mater  at  ground  potential.  A  servo  mechanism  is  used 
to  rotate  *n  insulating  rod  coupled  to  a  grounded  potentiometer.  The 
system,  while  being  relatively  inexpeneive,  provides  an  accuracy 
better  then  IK.  1  Refs. 

Primary  Keywords:  Voltage  Monitor;  Servo  Mechanism;  Insulated 
Mechanical  Link;  Low  Frequency 
Secordar y  Keywords:  Particle  Accelerator 
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(POWER  CONDITIONING) 

(PuIm  Forning  Linas) 

HIGH-VOLTAGE  GENERATOR  PRODUCING  SINGLE  HANOSECOND  PULSES  ACROSS  A 
VARXASLE  LOAD 

7.1.  Many lew 

Ace deny  of  Sciences  of  the  USSR.  Tomsk,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  15.  No.  2.  pp  406-408 
(04/1*72). 

Trans.  Frees  Pribory  <  Tekhnike  Eksperieenta  2.  *1-93  (March-April 
1*72) 

The  construction  of  e  generator  which  fores  single  pulses  having 
an  amplitude  of  5  to  50  kV.  a  trai  1  i ng-edge  duration  of  2  nsec  ar.d  a 
length  of  fro*  3  nsoc  up  is  described.  Due  to  the  charging  of  the 
core  of  the  shaping  line  the  insulation  conditions  are  considerably 
ieprovad.  The  construction  of  a  simple  antj  reliable  commutator  with 
preliminary  opan-ci rcuiti ng  of  the  charging  circuit  of  the  shaping 
line  is  presented.  4  Refs. 

Primary  Keywords:  Pulse  Forming  Line;  Variable  Pulse  Length! 

Rectangular  Pulse;  Unmatched  Load 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

MODULATION  OF  THE  TRANSMISSION  FACTOR  OF  RESISTIVE  DIVIDERS  IN 
MEASURING  A  HIGH  DC  VOLTAGE 

K.L.  Grudev 

Institute  Of  Electrical  Welding,  Academy  Of  Sciences  Ukrainian  SSR.  Kiav 

Instruments  And  Experimental  Techniques,  Vol.  15.  No.  2.  pp  465-467 
(04/1972). 

Trans.  From:  Pribory  I  Tekhnike  Eksperieenta  2,  138-140  (March-April 
1*72) 

A  method  is  described  for  measuring  high-voltage  electrical 
signals,  which  is  based  on  modulating  the  transmission  factor  of  a 
resistive  DC  voltage  dividor.  The  achievable  accuracy  of  measuring 
the  resistance  and  of  Performing  the  scale  conversion  of  the  dividers 
according  to  the  method  proposed  is  in  the  range  from  0.001  to  0.1X 
for  resistors  of  approximately  0.1  to  10  Gigaohm  which  convert 
voltages  ranging  from  approximately  0.05  to  1  MV.  3  Refs. 

Primary  Keywords:  Resistive  Divider;  Transmission  Faetor  Modulation; 

DC  Voitogo;  0.001  percent  Accuracy 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING) 

(Systems;  Gas  Gaps,  Electrical) 

MULTI-STAGE  SYNTHETIC  CIRCUIT  FOR  EXTRA-HIGH-VOLTAGE  CJRCUXT-5REAKER 
TESTING 

V.  Zajic  and  G.  St-Jean 

Hydro-Quebec  Inetitute  of  Reseerch,  Varennes.  Quebec.  Canada 
IEEE  Transactions  On  Power  Apparatus  And  Systoms.  Vol.  PAS-91,  Ho.  3. 
pp  7S2-790  (06/1972). 

A  new  synthetic  testing  circuit,  intended  mainly  for  E.H.V. 

Circuit  breaker  tests  is  being  described.  Based  on  the  well  known 
idea  of  parallel  current  injection  method,  the  circuit  is  created  in 
the  form  of  several,  integrated  stages.  The  adjustment  of  the  circuit 
test  voltage  to  the  rated  voltage  of  the  tasted  breaker  is  made  by 
connecting  the  stages  in  seriss,  in  parallel  or  in  a  series-parallel 
combination.  This  arrangement  creates  a  special  type  of  a  combined 
current  and  voltage  impulse  generator.  After  describing  the  new 
circuit  diagrem  and  its  operation,  the  euthors  give  the  results  of 
the  work  accompli  shod  to  date.  This  includes  en  enelysis  of  possible 
disturbances  ceused  by  improper  triggering  of  the  spark  gaps,  results 
of  development  of  the  spark  gaps  triggered,  via  a  light  beam,  by 
plasma  guns,  a  short  description  of  on  experimental  3  stage  circuit 
which  is  now  prepared  for  tests  end  en  outline  of  the  final  testing 
circuit  for  voltages  up  to  1500  kV  end  equivalent  3  phase  symetric 
interrupting  capacity  of  60.000  MVA  at  T.R.V.  frequencies  as  low  as 
680  Ha.  5  Refs. 

Primary  Keywords:  Multistage  Pulse  Generator;  Sor i os-paral lei 

Operation;  Modulor  Construction;  Trigetron  Gap; 
Optical  Trigger  Isolation 
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(SWITCHES,  CLOSING) 

(Vacuum  Gaps,  Electrical) 

RANGE  OF  COMMUTATABLE  VOLTAGES  OF  VACUUM  SPARK  GAPS 
V.K.  Bocharov 

Physicotechnicol  Institute,  Academy  of  Scionces  of  the  Ukrainian  SSR. 
Khar'kev,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  14,  Ho.  5.  pp  1418-1419 
(10/1*71). 

Trans.  From:  Pribory  i  Tekhnike  Eksperimenta  14,  134-135 
(September-October  1971) 

The  minimal  eommutatable  voltages  and  currents  of  vscuum  spark 
gaps  with  evaporating  walls  aro  datorminod  as  a  function  of  tho 
parameters  of  the  discharge  tank  circuit  and  the  inside  diameter  of 
the  insulator  which  separates  the  high-voltage  electrodes  of  the 
device.  The  results  allow  tho  working  range  of  eommuteteble  voltages 
of  spark  gaps  to  bo  chosen,  and  the  ins > do  diameter  of  the  main 
insulators  of  the  spark  gaps  to  bo  datorminod  for  a  stipulated 
dansity  and  magnituda  of  the  commutated  current:  they  also  allow 
certain  spark-gap  insulators  to  be  cleaned  without  disrupting  the 
vacuum- t i ghtness  or  cleaning  the  device  mechanically.  6  Refs. 

Primary  Kaywordst  Vacuum  Gap;  Evaporating  Walls;  Stable  Operation; 

Inductive  Lead;  Capacitive  Energy  Store 
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47*1 

(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

STUDIES  OF  SPARK  FORMATION  AT  HIGH  SWITCHING  VOLTAGES  OF  POSITIVE 
POLARITY 

B.E.  Ganger  end  E.G.  Meier 

Brown,  lover i  8  Co  Ltd.  Baden,  Switzerland 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-fl.  No.  6. 

PP  2427-2436  (12/1*72). 

Studies  af  the  development  of  pre-di scherges  with  large  air  gaps 
and  positive  switching  voltages  of  1.5  and  2.Q  MV  art  reported. 
Measurements  ef  the  charge  f lotting  into  the  gap  end  recordings 
obtained  with  a  high-resolut ion  image  converter  have  shown  thet  tho 
origin  of  the  filamentary  brush-1  ike  discharges  movss  forward  at  on 
almost  constant  rata  of  a  few  cm/microsecond,  and  that  variations  in 
luminosity  era  accompanied  by  similar  fluctuations  in  the  transfer  of 
charge.  The  space  behind  the  streamers  remains  without  light  except 
whon  e  leader  is  formed  for  a  short  time  in  the  event  of  o  ehargo 
stoo.  The  discussion  is  illustrated  by  numerous  photographs  and 
oscillograms.  19  Refs. 

Primary  Keywords'  Prebreakdown  Development;  Nonuniform  Field  Gep; 

Charge  Transfer;  Rod-plane  Gap 
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(BREAKDOWN  STUDIES) 

(Solid.  Electrical) 

UNIT  FOR  INVESTIGATING  THE  OPTICAL  AND  ELECTRICAL  CHARACTERISTICS  OF 
NANOSECOND  BREAKDOWN  OF  CONDENSED  MEDIA 
V.V.  Lopatin  and  V.Ya.  Ushakov 
Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  IS,  No.  1,  pp  165-167 
( fl</ 1972) . 

Tran*.  From:  Pribory  i  Takhnika  Eksparimanta  1,  144-166 
< Januery-Februory  1*72) 

A  unit  is  dsscribsd  containing  a  nanosecond  generator  producing 
pulses  having  en  amplitude  of  400  kV  end  a  controllable  length,  e 
network  for  recording  the  Pulse  prabraakdewn  currant  having  an 
amplitude  >=5  mA.  en  electron-optic  shutter,  end  a  light  amplifier. 

Thg  length  of  the  voltage  pulse  can  be  controlled  by  a  controllable 
clipping  spark  gap  in  which  a  discharge  in  e  liquid  along  the  surface 
of  a  solid  diolaetric  is  usad.  Tha  recordings  of  the  prebreakdown 
currant  with  eompansation  of  the  capacitive  component  is  achieved 
using  a  bridge  circuit  based  on  Rogowski  transformers.  *  Refs. 

Primary  Keywords:  Insulation  Breakdown;  Solid  Breakdown;  Pulse 
Generator;  Voltage  Monitor;  Current  Monitor; 

.  Displecomont  Current  Compensation;  Optical  Monitor 
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4805 

(POWER  CONDITIONING) 

( Systoms) 

POWER  CONDITIONING  SYSTEMS  FOR  HIGH-POUCH,  AIRBORNE,  PULSED  APPLICATIONS 
A.S.  Gilmour  Jr. 

State  University  of  New  York  at  Buffalo,  Buffolo,  NY  14226 
IEEE  Trans.  Aorospaco  And  Electron.  Sys.,  Vol.  AES-13,  No.  6  pp  666-678 
(11/1977). 

The  power  conditioning  portion  of  the  high-power  study  that  wee 
performed  for  tho  Air  Force  Aeropropul si  on  Laboratory  by  the  State 
University  of  Now  York  ot  Buffalo  is  summarized.  This  effort  defines 
ths  power  conditioning  system  and  critical  component  developments 
which  will  be  required  to  interface  the  airborne  10-MU  to  S0-MU 
sources  defined  under  separate  study  efforts  with  certain  loads. 

Power  conditioning  systems  ere  considered  for  use  with 
magnetohydrodynemi c  generators  and  turbine  driven  alternators,  both 
convent ional  and  superconducting.  The  critical  components  required 
for  each  of  the  power  conditioning  systems  era  identified  end  then 
analyzed.  The  component  analyses  include  estimations  of  development 
efforts  necessary  and  of  specific  weights  end  volumes  for  components. 
Ths  primary  components  considered  ere  transformers  (for  alternator  as 
well  as  for  inverter  use),  switches,  capacitors,  end  inductors. 

Weight  algorithms  era  developed  for  each  of  the  components.  Following 
the  component  analyses,  subsystems  such  as  invartars  and  ractifiar 
and  filter  packages  ere  considered.  The  data  for  the  various 
components  and  subsystems  ere  then  utilized  for  a  comparison  of  tha 
POwor  conditioning  techniques  to  be  used  with  the  various  power 
sources.  Tha  weights  end  volumes  of  power  condi ti oi ni ng  systems  for 
B-po i nt  designs  (8  variations  of  power,  voltage,  duty  cycle#  end 
total  run  time)  are  derived.  23  Refs. 

Primary  Keywords:  Trensformsr;  Switch;  Capacitor;  Inductor;  Light 
Weight;  Subsystem 
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(ENERGY  S  T GRACE,  IHOUCTIVO 
( Systoms ) 

0.54-HJ  SUPERCONDUCTING  MAGNETIC  ENERGY  TRANSFER  AND  STORAGE 
J.D.  Rogers  (1>.  D.J.  Blevins  (1).  J.D.G  Lindsey  (1),  G.A.  Miranda  Cl>. 
C.E.  Swannack  (1),  D.M.  Weldon  (1),  J.J.  Wollen  (2),  C.J.  Mole  (2), 

E.  Mullen  (2).  P  U.  Eckels  (2).  H.E.  Heller  (2),  M. A .  Janoeko  (2). 

S.A.  Karpathy  (2).  DC  Litz  (2),  P.  Reichner  (2),  Z-N.  Sanjana  (2)  end 
M.S.  Walker  (2> 

(1)  Loa  Alamos  National  Labs,  Los  Alamos,  NM  87545 

(2)  Host i nghouse  Electric  Corp.  Pittsburgh  PA 
LASL  Report  No.  LA-UR-77-1312  (08/1*77). 

Availability:  LA-UR-77-1312 

NT  IS 

A  superconducting  energy  storage  coil  designed  to  store  300  kJ  of 
•nergy  was  operatsd  with  stored  energy  up  to  0.54  Mj.  The  energy  was 
transferred  from  the  coil  in  periods  from  1  to  2.4  ms.  Hystaresis 
loss  end  lossos  from  all  effects  during  pulsed  energy  transfer  were 
observed.  The  coil  is  dsscribed  and  the  test  results  ere  presented. 
Also  included  is  e  description  of  e  NETS  (magnetic  energy  transfer 
end  storage)  driven  adiabatic  plasma  compression  systsm  for  e  largo 
toroidal  theta-D' >ch  reactor  test  end  of  e  300-kJ,  monolithic 
conductor,  super conduct i ng  pulsed  energy  storage  coil.  27  Refs. 

Pr  mory  Keywords:  Superconducting  Coil;  Hystaresis  Loss;  Monolithic 
Conductor 

Secondary  Keywords:  Thete-pinch 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Electrodes;  Gas  Gaps,  Materials) 

CURRENT  DENSITY  IN  ELECTRODE  SPOTS  OF  ARC  WITH  METAL  ELECTRODES 
P.V.  Sergeev  and  G.A.  Shapel' 

Journal  Of  Engirvooring  Physics,  Vol.  17,  No.  6  pp  1519-1514  (12/1*69). 
Trans.  From:  Inzhonerno-Fizichsski i  Zhurnal  17,  1041-1049  (December 
1969) 

The  dependence  of  the  total  currant  dansity  in  the  apots  an  its 
diffarant  components  and  the  currant  is  axaminad  by  considering  tha 
energy  balance  of  the  elaetrode  sheaths.  Tha  factors  affecting 
electrode  erosion  ere  determined.  Results  ef  measurements  of  the 
current  density  on  spots  on  i ron  electrodes  in  arcs  with  different 
Currants  are  given.  3  Refs. 

Primary  Keyword?:  DC  Arc;  Currant  Density;  Graphiticed  Refractory 

Electrode;  Metal  Electrode;  Electrode  Sheethi  Power 
Balance 

COPYRIGHT:  1972  PLENUM  PUBLISHING  CORP.,  REPRINTED  WITH  PERMISSION 

4831 

(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

MEASUREMENT  OF  TNE  ELECTRON  TEMPERATURE  OF  THE  PLASMA  OF  A  QUAS2-STA8LL 
PULSED  GLOU  DISCHARGE  IN  SPARK  GAPS  WITH  HIGH  OVERVOLTAGES 
V.V.  Osmov,  R.B  Baksht.  Yu. I.  Bychkov  end  A.G.  FI  Ionov 
Optics  And  Spoctroscopy,  Vol.  33.  No.  S.  pp  459-461  (05/1*72). 

A  quasi-stable  glow  discharge  in  helium  at  50  and  190  Torr  ia 
studied.  The  discharges  for  severol  electrode  separations  are 
analyzed  spaetroscopi cal ly  end  the  results  obtained  era  used  te 
calculate  tha  electron  temperature  of  the  plasma.  Measurements  taken 
of  gap  voltage  and  currant  allow  tha  electron  concontret i on  to  be 
calculated.  9  Refs. 

Primary  Keywords:  Glow  Discharge:  Pulsed  Discharge;  Helium;  Plane 
Electrodes;  Parallel  Electrodes 
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(SWITCHES.  CLOSING) 

(Gn  Gaps.  Elect ricol ) 

STUDY  OF  A  40  KV  MULTISTAGE  SNRK  OAF  OPERATED  IN  AIK  AT  ATMOSPHERIC 
PRESSURE 

A.  Anver i  end  0.  Steinvall 

Institute  Of  Physics,  University  of  Uppaalo.  Uppaala,  Sweden 

Journal  Of  Physics  E;  Scientific  Instruments,  Vol .  A.  Ho.  11.  PP 
1115-1115  (07/1573). 

Tha  electrical  properties  of  a  multi stage  apark  gap  have  baan 
studied  and  a  compact  40  kV  four- atop*  switch  ia  daacribad.  Tha 
switch  can  ba  oparatad  in  ataospharie  air  with  a  50  na  dalay  tima  and 
a  +-5  na  jitter.  whan  triggered  at  breakdown  voltage.  Both  thaaa 
values  ara  ahortar,  by  a  factor  of  3,  than  those  of  a  similar 
two-alactroda  spark  gap.  The  discharge  gaps,  besides  the  electrical 
connection,  have  baan  coupled  to  each  other,  optically,  by  means  of 
an  axial  hole  through  tha  switch.  This  coupling,  which  gives  rise  to 
a  simultaneous  ignition  in  the  gaps,  ia  mainly  responsible  for 
reduction  of  tha  jitter  and  tha  dalay  time.  The  simultaneity  of  the 
gap  ignitions  has  been  shown  by  investigating  the  short  light  pulses 
(about  2  ns  halfwidth)  emitted  from  the  spark  of  each  gap.  The  switch 
is  also  capable  to  work  with  high  repetition  rate.  Mora  than  1200  Hz 
with  a  4  kA  peak  current  has  bean  obtained,  when  operating  the  switch 
in  air  at  atmospheric  pressure.  4  Refs. 

Primary  Keywords:  Multi stage  Spark  Gap;  Four-stags  Spark  Gap;  5  HS 
Jitter;  Optical  Coupling;  Rep-rated 
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(SWITCHES.  CLOSING) 

'^TMe'eFFECt'of'^ONIZATIOM  AND  FLOW  VELOCITY  UPON  SPAM  SAP  RECOVERY 

R.fl.  Clements  (1)  end  P.R.  Smy  (2) 

(1)  University  of  Victoria.  Victoria.  British  Columbia,  Canada 

(2)  University  of  Alberta.  Edmonton,  Alberta.  Canada 

Journal  Of  Physics  D.  Applied  Physics.  Vol.  4.  Ho.  10.  pp  1253-1245 
(04/1973).  .  , 

Breakdown  measurements  for  a  small  cylindrical  cathode  in  an 
etmosphar i c-pressure  flowing  plasma  of  variable  ionization  (betwean 
1E15  and  1E18  m/sup  -3/)  ar«  reported  for  both  DC  voltages  end 
fast-rise  pulses  (rise  time  0.14  microsecond)  applied  to  the  cathode. 
For  these  measurements  the  breakdown  voltages  ere  found  to  be  reduced 
to  as  little  as  1/4  of  tho  breakdown  voltage  with  no  ionization.  The 
measurements  agree  reasonably  well  with  e  theoretical  model  in  which 
the  anode  is  not  the  positive  electrode  in  the  plasma,  but  rather  the 
edge  of  the  coaxial  eheath  which  surrounds  the  cathode,  with 
breakdown  voltages  being  given  by  the  well-known  breakdown  relation 
for  coaxial  gaps.  (For  cylindrical  geometry  end  e  thick  sheath,  the 
ion  space  charge  in  the  sheath  is  shown  not  to  change  materially  the 
electric  field  from  its  value  calculated  for  e  conventional  coaxial 
gap  of  tho  seme  dimensions.)  In  this  experiment  the  impedance  of  the 
plasma  between  the  sheath  edge  and  the  actual  positive  electrode  is 
low  enough  for  breakdown  not  to  occur  over  this  region.  It  is 
expected  that  this  model  will  be  used  to  predict  reignition  voltages 
at  short  recovery  times  in  circuit  breakers.  15  tefe. 

Primary  Keywords:  Breakdown  Measurement;  Flowing  Plasma;  Variable 
Ionization;  DC  Voltage:  Impulse  Voltage 
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(PULSE  GENERATORS) 

"'^THREC'ELECTROOE  BLUMLEIN  LINE  FOR  SUE, LYING  A  STREAMER  CHAH1E, 

V.S.  Chirochkin  end  SB.  Sheulov 

Physics  Institute.  Academy  of  Sciences  of  the  USSR.  Moscow,  USSR 

Instruments  And  Experimental  Techniques,  Vol .  15.  Ho.  5.  pp  1328-1330 
(18/1972). 

Trane.  From:  Pribery  I  Tekhnike  Eksperimente  5.  38-40 
(September-Oetober  1972) 

The  construction  of  a  Blumloin  line  end  a  shaping  spark  gap  is 
described  which  produces  Pulses  having  an  ampl i tuda  of  240  kV  and  a 
length  of  IS  nsec.  3  Refs. 

Primary  Keywords:  Design  Considerations;  25  Ohm  Line  Impedance;  50  Ohm 
lead  Impedance;  Marx  Generator 
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(PULSE  GENERATORS) 

A*C0MPACT  HIGHSPEED  LOW  IMPEDANCE  BIUMLEIN  LINE  FOR  HIGH  VOLTAGE  PULSE 
SHAPING 

J.H.  Crouch  and  W.S.  Risk 

University  of  Maryland.  College  Perk,  MD  20742 

The  Review  Of  Scientific  Instruments.  Vol.  *3.  Ho.  4,  pp  432-437 
(84/1972).  , 

Design,  construction,  end  operation  of  e  low  impedance  Blumiem 
line  are  presented.  Glycerol  was  used  as  e  dielectric  to  obtain  a 
14.5  ohm  line  which  in  conjunction  with  e  Marx  generator  driver  could 
produce  5  nsec  long  240  kV  pulses.  The  line,  which  ie  smell  enough  to 
be  housed  in  e  Lueite  box  30  cm  wide  x  30  cm  long  x  13  cm  thick,  was 
used  to  drive  e  bank  of  four  2.2  m  lo-p  x  30  c*  wide  x  7.42  cm  gap 
streamer  chambers.  Properties  of  the  Blumiem  line  with  water  as  the 
dielectric  ere  also  given  end  limitations  on  further  shortening  of 
the  pulse  ere  discussed.  14  Refs.  . 

Primary  Keywords:  Blumloin  Line;  low  Impedance;  Glycerol  Dielectric; 
Water  Dielectric;  Small  Sire 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

A  COMPUTER  SIMULATED  HOOEl  FOR  DIFFUSION  AND  DRIFT  OF  ELECTRONS  IN 
FLASH  TUBES 

F.W.  Kolroyd  end  J.M.  |reer« 

University  of  Durham,  Durham,  UK 

Nuclear  Instruruments  And  Methods,  Vol.  100.  No.  2.  PP  277-280 
(04/1972). 

A  Monte  Carle  method  is  used  to  solve  the  equation  of  diffusion 
and  drift  of  electrons  in  e  flesh  tube,  taking  into  account  the 
formative  distance  of  tha  discharge.  Hence  the  efficiency  as  a 
function  of  delay  between  the  passage  of  an  ionising  particle  and  the 
application  of  the  high  voltage  pulse  is  found,  for  differant 
electron  drift  velocities.  Comparison  of  experimental  efficiencies 
with  these  results  enables  an  estimate  to  be  made  of  the  electric 
fields  built  up  in  flesh  tubes  whan  they  ere  operated  at  high 
repetition  rates.  8  Refs. 

Primary  Keywords:  Flesh  Tube;  Numerical  Calculation;  Monte  Carlo 

Calculation;  Electron  D'ffusion;  Electron  Drift; 
Ren-reted.  f-f'eld  Buildup 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(E-field) 

A  CYLINDRICAL  ELECTROSTATIC  FLUXHETCR  FOR  CORONA  STUDIES 
R.T.  Waters 
UWI5T.  Cardiff,  UK 

Journal  Of  Physics  E;  Scientific  Instruments,  Vol.  5,  pp  479-478 

105/1972). 

The  electric  field  at  a  high  voltage  electrode  is  modified  by 
corona  discharga  in  tha  spaea  surrounding  tha  electrode.  A  knowledge 
of  the  resultant  magnitude  of  the  electric  field  is  of  value  in  the 
theoretical  analysis  of  the  corona.  Systems  of  cylindrical  geometry 
era  of  particular  importance  because  of  applications  in  electrostatic 
precipi tators  and  in  power  loss  from  overhead  transmission  lines.  The 
earlier  methods  of  field  measurement  in  corona  discharges  have  net 
been  suitable  for  measurement  of  tho  field  strength  at  tha  electrode 
surface,  especially  in  the  case  of  power- frequency  corona.  The  paper 
describes  a  new  technique  employing  e  cylindrical  rotating 
electrostatic  fluxneter.  The  device  is  capable  of  differentiating 
between  conduction  and  displacement  current  when  used  part  of  an 
active  corona  electrode.  11  Refs. 

Primary  Keywords:  E-field  Measurement;  Corona;  Cylindrical  Geometry; 

Rotating  Fluxmeter;  Power  Frequencies 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

ALTERNATE  POLARITY  MULTIPLE  SPARK  GAP  FOR  HIGH  EFFICIENCY  SHOWER 
DETECTORS 

C.  Da  M«rzo  (1),  L.  Guerrioro  (1),  C.  Nieolini  (1),  F.  Pose  (1).  G. 

Chen  (2>,  C.R.  Fletcher  (2),  R.E.  lenou  Jr.  (?>,.l.  Reaenson  (3)  and 
R.  Them  (3) 

(1)  Universita  di  Bari,  Bari,  Italy 

(2)  Brown  University,  Providence,  RI 

(3)  Massachusetts  Institute  of  Technology,  Cambridge.  MA 

Nuclear  Instruments  And  Methods,  Vol.  97,  No.  3.  pp  539-545  (12/1971), 
The  developments  in  the  HV  pulsing  system  which  have  been  made  in 
order  to  reduce  the  rise  tine  end  the  delay  of  the  HV  pulse  at  the 
plates  of  e  large  spark  chamber  system  are  reported.  Higher 
efficiency  has  been  achieved  feeding  each  chamber  through  an 
alternate  polarity  multiple  spark  gap.  0  Refs. 

Primary  Keywords:  Low  Inductance;  Stainless  Electrode;  Spark  Plug 
Trigger;  Alternate  Polarity 
Seconde-y  Keywords:  Spark  Chamber 
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(SWITCHES.  OPENING) 

(Mechanical) 

DIELECTRIC  RECOVERY  AND  SHIELD-CURRENTS  IN  VACUUM-ARC  INTERRUPTERS 
C.W.  Kimblin 

West i nghousa  Research  end  Development  Center.  Pittsburgh  PA 
IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-90.  No.  3. 
pp  1241-1270  (04/1971). 

Dielectric  recovery  data  is  presented  following  forced  current 
intorruption  of  930  A  DC  copper  vepor  arcs  in  a  vacuum  interrupter. 

At  given  free  recovery  periods  during  the  first  4  to  25  microsec. 

*ol lowing  interruption,  tha  i netenteneoue  dielectric  strength  is 
dotarmi ned  by  the  application  of  high  voltage  step  function  pulses. 
This  instantaneous  dielectric  strength  is  defined  as  the  maximum 
voltage  which  can  be  consistently  reapplied  without  causing 
re  i  gr.  i  t  i  on .  The  mfluenca  of  alactroda  spacing  (0.4  or  1.3  cm), 
shield  potential  end  polarity  of  the  reapplied  voltage  on  tha 
recovery  of  dielectric  strength  have  been  determined.  The  mere  rapid 
rate  of  recovery  initially  obsarvad  at  long  spacing*  is  attributad  to 
tha  lowar  naan  i ntar-electroda  vapor  dansity  immediately  following 
intorruption .  Recovery  is  also  more  rapid  for  'reverse'  rather  then 
'same'  polarity  raoppl i cat i on  indicating  surface  effect#,  in 
particular  the  roughening  of  the  cathode  surface  during  arcing.  Pest 
arc  currents  lead  to  an  initial  reduction  of  dielectric  strength  for 
'reverse*  reeppl i cat i on  with  the  vepor  shield  tied  to  the 
'arcing-anode' .  The  mechanism  of  these  post  ere  current#  has  been 
investigated  by  observation*  of  the  high  ion  currents  which  flow  to  0 
negatively  biased  shield  during  end  iMaediately  following  orcing.  14 
Refs. 

Primary  Keyword*:  Vacuum  Arc;  Copper  Electrode;  Dielactric  Strength; 

Temporal  Resolution;  Variable  Electrode  Spacing; 

Variable  Shield  Potential 
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'.BREAKDOWN  STUDIES) 

' EPOAY^RESIn'chAMBER  FOR  HISH  VOLTAGE  BREAKDOUM  STUDIES  IK  HIGH  VACUUM 

B  R.  Prebheker  end  M.R.  Nendogopel 

Indian  Institute  of  Science,  Bangalore.  Indie 

Vacuum ,  Vol.  22,  Ho.  2,  pp  47-SO  (02/1972). 

As  the  study  of  electrical  breakdown  phenomena  in  vacuum  systems 
pains  more  importance,  a  thorough  understand! ng  of  the  breakdown 
mechanism  at  high  voltages  necessitates  e  chamber  for  experimental 
studies  An  erory-resin  chambdr  has  been  constructed  by  casting  ring 
sections  which  wore  joined  together.  The  advantages  of  such  a  chamber 
over  the  conventional  metal  or  glass  chamber  are  given  especially  as 
regards  the  electric  field  conf i guret i on,  high  voltago  lead-in,  end 
the  ease  of  construct i on .  Special  facilities  can  bo  incorporated 
while  construcing  the  chamber  which  makes  it  more  versatile;  for 
example,  in  pre-br eakdown  current  measurements ,  electron  beam 
focusi'g  studies,  etc.  5  Refs. 

Primary  Keywords  Vacuum  Breakdown;  Breakdown  Chembor;  Epoxy  Resin 

Construction;  Field  Conf i gureti on 
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CUlSE  GENERATORS) 

in*rn)  firing  AND  VOLTAGE  SHAPE  OF  MULTISTAGE  IMPULSE  GENERATORS 
f  W.  Hei Ibronnar 

Hochsoannungsinstitut.  Technical  University,  Munich,  Germany 
IEFE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-90.  No.  5, 
pp  2233-2238  (10/1971  ).  ,r  . 

The  calculation  of  elect romagnet i c  transients  ia  applied  to  an 
impulse  generator  circuit  of  n  stage*  with  the  overvoltage  behaviour 
of  th#  ipark-gaoa  taken  into  account.  Measurements  of  the  impulse 
voltage  by  a  damped- capee i t i ve  divider  end  of  the  subsequent  firing 
cf  th*  sphere  gap*  by  streak  photography  with  an  image  converter 
camera  illustrate  good  agreement  between  equivalent  model  end  ectuel 
c-rcuit  14  Ref*. 

Primary  Keywords  Marx  Generator:  Experiment;  Theory;  Modeling; 

Analytical  Calculation;  Performance  Prediction; 

Pulse  Shape  Prediction 
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(MCMDOUN  STUDIES!  INSUUTION.  MATERIAL ) 

(Surfaca  0H  DUST-COHTAMIHATED  insulators 

F.A.H.  Risk  and  A. A.  Assaed 
Electricity  Core,  UAR 

IEEE  TranMcti«n»  On  Power  Apparatus  And  Syitiat,  Vol.  PAS-11.  Ho.  1. 
pp  328-335  (02/1972).  _  A  . 

Thi*  paper  describes  a  high  voltage  laboratory  tasting  prograe  of 
artificially  dust-eontaei natad  cap  and  pin  insulators.  Several 
factors  are  found  to  influence  the  fleshover  character! st tea 
including:  the  Method  of  voltage  application,  the  rata  of  wetting  of 
the  contaeinatad  insulators,  and  the  duration  of  the  high  voltage 
test.  The  SOX  fleshover  voltage  is  found  to  bo  proportional  to  the 
nupber  of  insulator  units  par  string  while  the  relative  dispersion 
decreases  considerably  for  longer  strings,  within  the  range 
investigated,  flashover  characteristics  of  artificially  and  naturally 
contaeinatad  insulators  era  coppered.  Due  consideration  is  given  to 
the  statistical  nature  of  the  problem  which  determines  the  voluma  of 
the  tests  involved.  Fleshover  values  ere  shown  to  belong  to  • 
population  character i zed  by  a  Gaussian  distribution  and  a  procedure 
for  optimising  the  number  of  necessary  tests  is  developed.  16  Refs. 

Pr imary  Keywords:  Surface  Fleshover;  Surface  Contami net i on;  Cap 
Insulation;  Fin  Insulation;  Artificial 
Contamination;  Natural  Contamination 
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(SWITCHES .  CLOSING) 

^INITIATION  0F*A  DISCHARGE  IN  A  HEGAVOLT  GAS  SPARK  GAP  IT  AN  ELECTRON 

BEAM 

E.A.  Abramyan,  V.V.  lorob'ev,  A. A.  Egorov,  V.A.  Elkin  and  A.G. 

Ponomarenko  ..... 

Nuclear  Physics  Institute,  Academy  of  Sciences  of  the  USSR.  Novosibirsk 
Instruments  And  taper i mental  Techniques,  Vol.  1*.  Ho.  1.  pp  130-131 
(02/1971) . 

Trans.  From:  Pribory  i  Tekhnika  EKsperimente  1*,  117-118 
( January-Fabruary  1971) 

The  preliminary  results  of  experiments  on  the  excitation  of  a 
discharge  in  a  gas  spark  gap  under  a  high  pressure  by  means  of 
external  injection  of  an  electron  beam  are  presented.  The  study  of 
nanosecond  eommutati on  of  megevolt  gaps  is  designed  for  plasm.* 
research,  work  in  the  field  of  accelerators,  and  work  in  nanosecond 
engineering.  5  Refs.  _  _  . 

Primary  Keywords:  E-boem  Triggered  Spark  Gap;  Daley  Measurement; 

Nitrogen  Gap;  Low  Currant  Beam 
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*932 

(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

IONIZING  POTENTIAL  WAVES  AND  HIGH-VOLTAGE  BREAKDOWN  STREAMERS 

H. W.  Albright  and  D.A.  Tidman 

University  of  Maryland.  Collage  Park.  HD  207*2 

The  Physics  Of  Fluids.  Vol.  IS.  No.  1.  pp  84-90  (01/1972). 

The  structure  of  ionising  potential  waves  driven  by  a  strong 
electric  field  in  a  danse  gas  is  discussed.  Negative  breakdown  waves 
era  found  to  propagate  with  a  velocity  proportional  to  the  aloctric 
field  normal  to  the  wavefront.  This  causes  a  curved  ionicing 
potential  wavefront  to  focus  down  into  a  filamentary  structure,  and 
may  provide  the  reason  why  breakdown  in  dense  gases  propagates  in  the 
form  of  a  narrow  leader  streamer  instead  of  a  broad  wavefront.  10 
Refs. 

Primary  Keywords:  Potential  Wave;  Negative  Breekdown  Wave;  Filamentary 
Structure;  Theory 
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*933 

(PULSE  GENERATORS;  SWITCHES.  CLOSING) 

(Trigger;  Avalanche  Transistors.  Optical) 

LASER -TRIGGERED  AVAL AMCHE-TRANSISTOR  VOLTAGE  GENERATOR  FOR  A  PICOSECOND 
STREAK  CAMERA 

S.W.  Thomas  and  L.W  Coleman 

Lawrence  Livermore  leb.  Livermore,  CA  96350 

Applied  Physics  Letters.  Vol.  21,  No.  2.  pp  83-8*  (01/1972). 

Direct  opticel  triggering  of  en  evolenehe  transistor  with  a  short 
laser  pulse  has  been  demonstrated-  In  some  applications  th» s  system 
provides  a  compact  low-jitter  replacement  for  e  laser  triggered  spark 
gap.  The  technique  has  bean  applied  to  generating  the  gating  and 
sweep  voltages  in  a  picosecond  streak  camera  for  laser  pulse 
diagnostics  where  it  eliminates  the  need  for  multiple  beam  splitters 
and  long  delays.  The  'trigger'  avalanche  transistor  was  Placed  os  one 
of  e  series  string  of  evolenehe  transistors.  A  portion  of  the 
switch-out  laser  pulse  to  be  diagnosed  was  focused  onto  the  trigger 
transistor  chip.  Nanosacond-r i sa  kilovolt  weveforms  are  thus 
generated  with  time  jitter  of  the  entire  system  being  less  thar.  100 
esee.  *  Refs. 

Primary  Keywords:  Avolancha-transi stor ;  Series  String;  Laser  Trigger; 

Subnanosecond  Jitter;  Nenojoule  Trigger  Energy 
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*935 

(PARTICLE  BEAMS.  ION) 

PRODUCTION  OF  INTENSE  DEUTERON  BEAMS 
J.  Golden  and  C.A.  Kapatanakos 

Naval  Research  Lab.  Washington.  DC  20375  . 

Applied  Physics  Letters.  Vol.  28,  No.  I.  pp  3-*  <01'1*7‘> 

Results  ere  reported  on  the  production  of  900-keV  50-nsoc-dur.t i on 

1.3-kA  doutoron  booms  using  a  reflex  tr^edo.  11  Refs. 

Primary  Keywords:  Ion  Beam  Generation;  Raflax  Triode:  1  3  kA  Currants 
Field-reversing  Ion  Layer;  Ion  Ring 
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*9** 

(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Elsctrical;  Electrodes) 

PERFORMANCE  OF  SPHERE  AMD  ROD-ROD  GAPS  UNDER  HIGH  DIRECT  VOLTAGES 
A.  Colombo  end  W.  Mosca 

CESI-Centro  Elettrotecni co  Spereimentele  Itelieno.  Milan,  Italy 
IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-91,  No.  2* 

PP  501-510  (04/1972). 

Up  to  now  there  is  ne  detailed  study  dealing  with  the  problems 
concerning  the  measurements  of  the  highest  DC  volteges.  The  sphere 
gap  is  the  only  device  recognised  and  normally  used,  but  there  are 
many  doubts  on  its  behaviour  especially  as  far  as  the  eccurecy  is 
concerned-  Additional  causes  of  uncertainty  are  related  to  correction 
factors  for  atmospheric  conditions  and  to  tho  exact  knowledge  of  the 
character i sties  of  very  high  ohmic  voltage  dividers,  for  which  e 
precise  end  therefore  difficult  eelibretion  muet  be  required.  Thie 
peper  reports  the  results  of  e  research  en  the  behoviour  of  the 
sphere-gaps.  The  performance  of  the  rod-rod  gap  is  also  examinad  with 
a  view  to  the  Possibility  of  using  it  os  a  measuring  davica.  Finally 
the  problem  of  defining  a  withstand  tast  voltage  is  briefly 
discussed.  12  Refs. 

Primary  Keywords:  DC  Voltage;  Sphere-sphere  Gap;  Rod-rod  Gap;  Voltage 
Measurement;  Self -breakdown ;  Voltogo  Scat  tor; 

Variable  Gap  Spacing 
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49*5 

(SWITCHES,  CLOSING) 

(Gos  Gaps.  Optical) 

PICOSECOND  TRIGGERING  OF  A  LASER-TRIGGERED  SPARK  GAP 
R.J.  Dewhurst.  G.J.  Pert  and  S.A.  Ramsdan 
Univarsity  of  Hull,  Hull,  UK 

Journal  Of  Physics  DiAppliad  Physics,  Vol.  5,  pp  97-103  (01/1972). 

Tho  charactaristics  of  la«or- tr i ggarad  spark  gaps,  initiatad  by  a 
switchad-out  pulse  of  obout  7  ps  from  e  mode-locked  Nd:glass  laser 
system,  are  investigated.  The  formatien  tima  delay  of  breakdown 
across  tha  gap  can  ba  of  tho  ordar  of  1  no  ond  is  found  to  incraasa 
as  tha  gap  voltaga  is  raducad.  Comparison  with  spark  gaps  triggered 
by  Q-spoilad  nanosecond  laser  pulses  is  made.  Finally,  a  comparison 
of  tha  agreement  between  tha  experimental  results  end  theory  suggest* 
that  the  initiation  of  gap  breakdown  is  due  to  the  production  of  only 
a  few  free  electrons  from  tha  electrode  surface  on  which  tha  laser 
beam  is  focused.  15  Refs.  ... 

Primary  Keywords:  Nd-glees  Laser;  Mode  Locked  Laser;  Single  Triggering 
Pulse;  Formative  Tima  Lag;  Experiment;  Theory 
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*9*8 

(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PREBREAKDOUN  PHENOMENA  IN  STANDARD  ROD  GAPS  SUBJECTED  TO  IMPULSE 
VOLTAGES 

J.E.  Matthews  and  R.  Saint-Arnaud 
University  of  Strethclydo,  Glasgow,  Scotland 

Proceedings  Of  The  IEE .  Vol.  111.  No.  10.  pp  1528-153*  (10/1971). 

The  authors  consider  the  probreakdown  corona  and  leader  formation 
for  impulse  voltagee  in  this  paper.  The  gap  was  a  red-rod  geo  with  up 
to  30  cm  spacing  end  applied  voltaga  of  *00  kV.  Tha  times  to  corona 
onset,  leader  formation,  end  main  stroke  were  measured,  along  with 
tha  number  of  currant  pulses  (to  ba  correlated  with  leader  steps). 
From  this,  tha  average  voltage  at  corona  onsat,  propOQotion  apaads  of 
corona  and  leaders,  and  average  leader  step  length  were  derived.  28 
Ref  * . 

Primary  Keywords:  Corona;  Leader  Step  Corona  Voltage;  Impulse  Voltege; 

Rod-rod  Gap 
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(PARTICLE  BEAMS.  ELECTRON) 

( Oeneret i on) 

RELATIVISTIC  BRUIOUIN  FLOW  IN  THE  HIGH  NU/GAMMA  DIODE 
J.M.  Creadon 

Physic  Internet: onal  Co,  San  Leandro.  CA  9*577 

Journal  Of  Applied  Physics.  Vol.  *6.  No.  7.  PP  29*4-2955  (07/1975). 
Relativistic  Bri llouin  solutions  hove  been  derived  for  electron 
flow  in  crossed  electric  end  magnetic  fields.  The  application  of 
theso  solutions  to  the  high  nu/gamma  diodo  is  discussed  and  an 
approximate  analytical  expression  for  the  enode  Current  is  derived. 
Measurements  of  diode  current  are  compared  to  the  theoretical  and 
otp  i  r  •  cal  «xpr  OS',  ions  for  dieda  currant  which  have  been  developed. 

39  Refs. 

Pn  •<»' /  Keyworos:  Field  Emission  Dieda;  Electron  Flow;  Brillouin  Flow; 

Magnetic  Field;  Experiment;  Theory 
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(BREAKDOWN  STUDIES) 

(Gas.  f 1*^|rpQgMAT I0N  AH0  GROWTH  OF  A  STABILIZED  SPARK  DISCHARGE 

J.P.  Walters 

University  of  Wisconsin.  Madison,  UI 

Applied  Spect r oscopy ,  Vol.  26.  Ho.  3.  pp  323-35*  (04/1972). 

Experiments  ere  described  in  which  stabilised  spark  discharges  In 
nitrogen  and  argon  at  atmoepharic  prassura  ara  studiad.  Tha 
discharges  were  generated  by  a  quarter  wave,  currant  injection  spark 
source  at  rate*  up  to  300'sec.  Optical  spectrometers,  photoelectric 
dotaction  systams.  end  forming  cameras  ware  used  to  examine  tha 
formation  of  tha  plasma,  the  growth  of  tha  currant  flow,  and  tha 
radiance  of  tha  spark.  An  analysis  of  discharge  formation  mechanisms 
involving  ma^astable  argon  is  presented.  Electrode  erosion  is  also 
discussed.  39  Refs. 

Primary  Keywords:  Atmospheric  Pressure  Discharge;  Nanosecond  Tima 
Scale;  Space  Charge;  Electrode  Erosion;  Spectral 
Output;  Metastable  Argon 
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49*1 

(PUlti  GENERATORS) 

<,1M"oPERAT10NAL  EXPERIENCE  WITH  A  PROTOTYPE  FAST  KICKER  MODULATOR 

M.  Pruitman 

Ireekheven  National  Lab.  Upton,  NY  _  .  ...  . 

I(|I  Transactions  On  Nuclear  Science.  Vol.  NS-IB.  No.  3.  pp  942-9*3 

The  modulator  built  to  tast  components  for  tha  proposed  AGS  fast 
kickar  operated  ot  800  MU  peak  output  for  1700  hours.  Its  unique 
Circuit  *•  deocribed  end  the  operating  conditions  are  listed.  The 
results  of  the  tooting  of  various  high  power  components  ere 
discussed.  2  Refs.  . 

Primary  Keyword*:  Blumlein  Line;  Design  Const  derat i ons;  Performance 
Test;  Component  Selection;  Dummy  Load  Design 
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(SWITCHES .  GlOSINi) 

(Gas  Gaps.  Optical) 

THE  LASER  TRIGGERED  SPARK  GAP 

S.H.  Khan  and  D.  Phil 
Univarsity  of  Oxford.  Oxford.  UK 

The  Radio  And  Electronic  Engineer.  Vol.  Al,  No.  10.  pp  475-480 
(10/1971). 

Thara  is  considerable  interest  in  switching  high  voltaagas  in  the 
range  of  10-1000  fcV,  with  the  minimum  of  delay  and  jitter.  Delays  of 
a  few  nanoseconds  with  assured,  reasonable  freedom  from  jitter  are  of 
considerable  importance  in  work  requiring  synchronization,  such  as 
the  pulsed  line  acceleration  of  electron  rings.  The  general 
requirements  of  a  spark-gap  switch  are  two-fold:  (a)  it  must  be  able 
to  take  the  full  voltage  applied  to  it;  and  (b)  it  must  be  able  to 
conduct  on  demand.  For  this  it  is  necsssary  that  enough  primary 
electrons  be  present  to  initiate  the  discharge  end  the  gap  voltage 
must  be  sufficiently  high.  The  primary  electrons  are  generally 
provided  by  ultra-violet  or  other  irradiation  of  the  gap.  while  e 
third  or  fourth  trigger  electrode  is  used  to  supply  a  voltage  pulse 
that  would  distrub  an  existing  voltage  distribution  and  provide 
Sufficient  gap  voltage-  Such  methods  Work  quite  well  up  to  70-80  kV. 
beyond  which  the  problems  posed  by  prpi-er  insulation  and  voltaoa 
division  era  quite  enormous.  The  laser  offers  an  alternative 
triggering  device  which  is  basically  sa ' er  and  simpler  to  us#  as  it 
is  isolated  electrically  from  the  spark  gap.  Moreover ,  a 
two-electrode  configuration  has  obvious  advantages  from  the 
engineering  design  point  of  view.  22  Refs. 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Marx;  Marx  Generators) 

300-KV  IMPULSING  GENERATOR 

A.l.  Pevlovskii.  V.S.  losewykin.  A. I.  Gerasimov  and  A.P-  Klement*ev 
Instruments  And  Experimental  Techniques.  Vol-  IS,  No.  A,  pp  1075-1077 
(08/19U)  . 

Trans.  Prom:  Pribory  i  Tmkhnike  Eksperimente  A.  112-11A  (July-August 
1971) 

A  10-stagm  Arkad1 ev-Marx  generator  is  described  having  a  coaxial 
discharge  impulsing  circuit  with  a  maximum  voltage  of  500  kV;  the 
generator  serves  as  the  power  supply  for  a  high-currant  electron  gun. 
The  inductance  of  the  generator  is  1.2  microHanry.  The  spark  gap  of 
the  first  staga  is  gas-filled  (N/sub  2'  approximately  3  atm),  while 
the  subsequent  spark  gaps  era  air  gaps:  five  trigatrons  with 
automatic  firing  from  the  operation  of  the  preceding  stage,  and  four 
two-el eetrode  spark  gaps  The  duration  of  the  flat  too  of  the  output 
pulse  is  controlled  by  a  cutoff  spark  gap.  The  time  distribution  of 
the  breakdown  of  the  spark  gaps  il  given,  as  wall  as  the  dependence 
of  the  generator  operating  time  on  tha  number  of  trigatron  spark 
gaps.  A  Refs. 

Frimary  Keywords:  Marx  Generator;  500  kV  Output  Voltage;  Rectangular 
Fulsa;  Spark  Gap;  10  ni  Rise  Tima 
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A998 

( SWITCHES.  CLOSING) 

(Gas  Gaps.  Optical) 

EFFECT  OF  CATHODE  MATERIAL  IN  A  LASER  TRIGGERED  SPARK  CAP 
S.H.  Khan  end  D.  Welsh 
University  of  Oxford,  Oxford.  UK 

Journal  Of  Physics  D;  Apetied  Phyeice,  Vol.  A.  OP  344-547  (10/1970), 

Tho  use  of  a  ref rectory  material  like  tungsten  for  tha  target 
electrode  causes  faster  switching  of  a  laser  triggered  spark  gap. 

This  is  believed  to  be  duo  to  tho  fastar  local  heating  to  a  higher 
temperature  which  causes  a  greater  injection  of  plasma  into  tho  gop. 
Relieblo  switching  with  a  formative  time  of  loss  than  10  ns  has  bean 
achieved.  A  Refs. 

Primary  Keywords:  Refractory  Electrode  Material;  Faster  local  Heating; 
Mora  Plssms;  Fester  Switching 

COPYRIGHT:  1970  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


4999 

(ENERGY  STORAGE.  MECHANICAL;  PULSE  GENERATORS;  SWITCHES,  OPENING) 

(Rotating  Machines.  Systems;  Mechanical) 

FAST  CIRCUIT  BREAKER  FOR  THE  DISCHARGE  OF  A  STORAGE  INDUCTOR 

E  .  K .  Inal  1 

Australian  National  University.  Canberra.  Australia 

Notye  Physical  Science.  Vol.  2S1.  Ho.  22.  PP  111-112  (05/1971). 

The  authors  report  a  schema  to  transfer  energy  from  e  homopoler 
generator  to  a  resistive  load.  Tho  homopoler  generator  is  d»»cherged 
mto  an  inductor  to  bo  discharged  into  o  load.  Tho  heart  of  the 
apparatus  is  o  switcn/fuso  combination  that  allows  a  power 
mui t i r 1 i cat i on  of  over  200  when  opened.  2  Refs. 

Primary  Keywords;  Homopoler  Generator;  Toroidal  Inductor;  Mechanical 
Circuit  Breaker;  Fuse;  Resistive  load;  Powor 
Mult i pi i cat i on 
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( POWER  CONDITIONING) 

(Pulse  Transformers.  Materials) 

REVIEW  OF  MAGNETIC  PROPERTIES  OF  FE-NI  ALLOYS 

G.Y.  Chin 

Bell  Labs,  Murrey  Hill.  NJ  07974 

IEEE  Transactions  On  Magnetics.  Vol.  Meg-7,  No.  1,  pp  102-113  (03/1971). 

During  the  past  two  decades,  improved  under standi ng  of  the 
fundamental  magnetic  behavior  of  Fe-Ni  alloys  has  made  them  one  of 
tho  most  versatile  class  of  soft  magnetic  materials.  No  longer  is  the 
concern  limited  to  high  pormoobility  and  low  coercive  force  at  room 
temperature.  Alloys  have  now  bean  custom-craf tad  to  meat  high 
oermeability  requirements  st  cryogenic  temperatures,  exhibit  a  skewed 
hysteresis  loop  for  pulse  transformer  use,  or  a  square  hystareai s 
loop  combiner)  with  stress  i  nsens  1 1  i  vi  ty  and  controlled  edercive  fore# 
for  memory  applications.  These  examples  era  discussed  in  tereis  of  tha 
relationship  of  magnetic  properties  to  structure  and  composition  in 
Fe  Ni  alloys.  90  Refs. 

Primary  Keywords:  Fe-Ni  Alloy;  Room  Temperature;  Cryogenic 

Temperature;  Skewed  Hystarisis  Loop;  Pulsed 
7  rensformer 
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4977 

(PARTICLE  BEAMS.  ELECTRON) 

(Generation) 

A  NEW  DIODE  FOR  THE  PRODUCTION  OF  HIGH  POWER  RELATIVISTIC  ELECTRON  BEAMS 

M.  Friedman 

Cornell  University.  Ithice.  NY  1A850 

The  Review  Of  Scientific  Instruments.  Vol.  A2,  No.  8.  pp  1255-1254 
(08/1971) 

A  new  tVP«  of  low  impedanco  diode  has  bean  developed  to  produce 
pulsed  relativistic  electron  beams.  Using  a  multicethoda  system,  the 
diode  impedance  was  lowsred  to  approximately  A  ohm.  Currants  of 
approximately  A0  kA  and  voltages  of  approximately  250  kV  have  been 
obtained.  7  Refs. 

Primary  Keywords:  Low  Impedonco  Diode;  Multicathode  System;  Foilless 
Dieda 
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5033 

(Pi LS£  GENERATORS) 

( T  r • gger ) 

SPARK  GAP  TRIGGER  AMPLIFIER  WITH  1-MSEC  RECOVERY  TIME 

C.C.  lo 

lewrencs  Berkeley  Lab.  Berkeley  CA 

Nuclear  Instruments  And  Mothods.  Vol.  92.  No.  2.  PP  299-308  (03/1971). 

A  spark-gap  trigger  amplifier  with  1-msec  recovery  time  has  been 
developed  for  experiments  using  spark  chambers  with  fast  recovery 
time.  The  system  utilizes  a  SDark  gap  operating  under  tha  ambient 
pressure  as  the  high-current  fast  switching  element,  and  is  entirely 
self-contained.  The  system  is  capable  of  ororating  at  1  kHz  for  1  sac 
burst,  or  400  Hz  cont i nuou s 1 V •  2  Refs. 

Pr;mery  Keywords:  t'*iggar  Amplifier;  8  kV  Output  Pulse;  leakege 

Current;  Field  Distortion  Spark  Gap;  Corona  Lamp 

COPYRIGHT:  1971  H0R T H -HOI L AND  PUBLISHING  CC..  REPRINTED  WITH  PERMISSION 


(DIAGNOSTICS  AMD  INSTRUMENTATION) 

(Systems) 

A  SPARK  GAP  MONITOR 

D.  Brawn 

Los  Alamos  National  labs.  Los  Alamos.  HM  87545 

The  Review  Qf  Bcienttfic  Instruments,  Vol.  42.  No  9.  pp  1287-1291 
(09/1971). 

A  relatively  simple  method  for  determining  the  delay  of  many 
electrical  signals  with  respect  to  a  common  trigger  (a.g.<  ,n 
capacitor  banks)  is  described.  Using  the  wall  known  principle  of 
t ime-to-pu) se-height  conversion,  a  low  leakage  polystyrene  capacitor 
it  charged  to  a  voltage  proportional  to  the  delay.  A  read  relay  in 
used  to  disconnect  tha  capacitor  from  the  charging  circuit,  which 
permits  the  charge  to  be  maintained  on  the  capacitor  for  many 
seconds,  another  reed  relay  is  employed  to  connect  each  capacitor  to 
an  ADC  when  it  is  desired  to  digitize  the  charge  on  the  capacitor.  A 
change  in  delay  of  less  than  l  nsec  (with  a  full  scale  of  2C0  nsec) 
is  reliably  detectsd  for  many  hundreds  of  signals  at  a  parts  cost  of 
less  then  Alt  per  signal  0  Refs. 

Primary  Keywords:  Signal  Delay  Measuremant;  Capacitor  Charging; 

Time-to-pulse-height  Conversion 
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(INSULATION,  MATERIAL) 

(Sol’d) 

COMPARISON  OF  TRACKING  IEST  METHODS 

M  Kurtz 

Ontario  Hydro  Research  ,  Toronto.  Ontario.  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vot  EI-4.  No.  2.  po  74-81 
(04/1971) . 

A  selection  of  epoxy  specimens  has  been  subjected  to  a  number  of 
different  testa  far  track  resistance  The  degree  of  agreement  between 
tasting  agencies  using  the  same  method,  and  between  the  different 
test  methods  is  described.  Generally  speaking,  those  methods,  whicn 
impose  alternate  wet-dry  cycles,  or  otherwise  simulate  the 
' dry-bendi ng*  effects  that  occur  in  service,  aopiir  to  classify 
materials  in  the  ’correct*  order,  that  is.  in  best  agreement  wth 
each  oth-r.  end  with  actual  outdoor  performance  The  superior  track 
resistance  of  cycloaliphatic  systems,  and  the  further  i mpr n vement 
consequent  upon  the  use  of  hydratad  alumina  filler  ore  confirmed 
Details  of  the  Tracking  Endurance  Wheel  Tnst  nethnd  a* a  given  m  tha 
Appandix  4  Refs. 

Primary  Keywords:  Insulation  Tracking;  Epoxy  Ream.  Several  Specimens. 

Dry  Banding;  Cyc 1 oa I i pha t i c  Material-  Outdoor 
Operation;  Power  Line 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Recovery) 

THT  INFLUENCE  of  FORMATIVE  TIME  LAGS  ON  SPARK-GAP  RECOVERY  MEASUREMENTS 

F  l.  Currjn  and  M.S  Gnutam 

University  of  British  Columbia.  Vancouver,  British  Columbia,  Canada 

'oumel  Of  rbysics  D;  Applied  Physics.  Vol.  4.  No.  2.  pp  341-343 
( 02/) 971) . 

This  note  shows  that  the  observed  lack  of  density  variations  for 
formative  time  lags  of  sparks  can  be  explained  by  the  known  pressure 
end  electric  field  dependences  of  the  first  Townsend  ionization 
coefficient  end  the  electron  drift  velocity.  It  is  demonstrated  thet 
tho  time  lag  varied  linearly  with  gap  length  end  inversely  as  the 
♦  rar  t i unai  over-voltage  across  the  spark  gap  (in  agreement  with  the 
measurement*  of  Blair  and  Farish)  Finally,  it  is  demonstrated  that 
♦he  accuracy  of  the  error  in  the  measured  ’reatriking*  voltage  for  a 
racoverug  spark  channel  is  constant  for  the  complete  recovery 
period  11  Rafs. 

P r i mar y  Kaywords:  Formative  Time  Leg;  First  Townsend  Coefficient; 

E-field  Dependence;  Pressure  Dependence;  Recovery 
Tims;  Restnke  Voltage 
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(INSULATION.  MATERIAL) 

(Sol-d) 

TMERMAl  EROSION  OF  El  ECTRICAL  INSULATING  MATERIALS 
N  killings  (1>.  L-  Warren  (2)  and  R.  Wilkins  (3) 

(1)  Brit ■ sh  Oxygon  Co..  Crawlay.  Sussex.  UK 
'2  Umv*,sity  of  Manchester,  Manchester,  UK 
(3)  University  of  Ankara.  Ankara.  Turkoy 

ItEF  Transact ! ons  0»  Electrical  Insulation.  Vol.  E I  —  6 •  No.  2.  PP  82-90 

( P4/1 97 1  ) 

The  I'oi'on  of  synthetic  insulating  materials  by  Surface 
discharges  constitutes  an  important  problem  in  the  application  of 
♦hese  materials  for  high-voltage  outdoor  aoPl i cat i ons ■  A  method  of 
erosion  testing  <i  described  that  simulates  the  heat  flux  from 
surface  d’sehergos  by  radiant  energy  from  a  thermal  imaging  source. 
This  permits  tccunlt  measurement  of  erosion.  A  theory  of  erosion  is 
developed  tnat  is  found  to  agree  well  with  experiments  performed  on 
sevr-al  cyc Ion  1 i p^at i c  epoxy  resin  systems  4  Refs. 

Pr./s.i  ry  Keywords  Cycloaliphatic  Epoxy  Resin;  Surface  Tracking; 

Therms]  Erosion.  Thermal  Imaging  Device;  Experiment; 

T  *l»or  y 
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(BREAKDOWN  STUDIES*  PARTICLE  SEAMS,  ELECTRON) 

(Solid,  Electrical;  Generation) 

TRANSIENTS  IN  LARGE  TANDEM  ACCELERATORS 

P.H.  Roto  <1>  and  H.  Mild*  (2) 

(1)  High  Voltage  Engineering  Coro,  Burlington,  MA 

(2)  Ion  Physics  Corp,  Burlington,  MA  BIBOS 

IEEE  Trnasactions  On  Nuclaar  Scioncs,  Vol.  IS,  No.  3,  pp  63-67 
(13/1971). 

Tha  storad  anargy  in  DC  accelerators  capable  of  reaching  terminal 
potentials  of  30  or  60  MV  is  more  than  an  order  of  magnitude  greater 
than  in  axi sting  machines.  To  analyze  the  concentrat *  on  of  electrical 
fields  under  surge  conditions  tha  accelerator  has  bean  modeled  by 
lumped  constant  networks.  The  analysis  shows  that  in  structures 
similar  to  the  present  ones  the  voltage  distribution  during  a  surge 
is  very  uneven  end  mi cro-d i schar gas  in  the  tube  con  Initiate  complete 
accelerator  collapse.  10  Refs 

Primary  Keywords:  Accelerator;  Modeling;  Stored  Energy;  Fault 
Analysis;  Circuit  Approach 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Optical) 

A  SIMPLE  LASER-TRIGGERED  SPARK  GAP  WITH  SUBNANOSECOND  RISETIME 
A.J.  A  lcock ,  M.C.  Richardson  and  K.  Leopold 
National  Research  Council.  Ottawa.  Ontario,  Canada 
The  Review  Of  Scientific  Instruments,  Vol.  61,  No.  7,  pp  1028-1029 
(07/1970). 

The  construction  end  operating  character! sties  of  e  pressurized 
laser-triggered  spark  gap  capable  of  switching  voltages  exceeding  10 
kV  with  e  rise  time  of  less  than  300  psec  ere  described.  Other 
desirable  features  ere  its  low  delay  and  jitter  times  (approximately 
1  nsec),  the  ability  to  deliver  rectangular  pulses  with  less  then  10* 
ripple  during  and  after  the  pulse,  end  its  simplicity  of 
construct i on .  The  gap  hrs  been  investigated  using  the  output  of 
either  a  s-ngle  mode  ruby  laser  or  a  mode-locked  neodymium-glass 
laser  as  a  trigger.  7  Refs. 

Primary  Keywo-ds:  Ruby  Laser;  Nd-glass  Laser;  Low  Delay;  Low  Jitter; 

High  Pressure  Gap;  Nitrogen  Gas 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

NIGH-CURRENT  60  KV  MULTIPLE-ARC  SPARK  GAP  SWITCH  OF  1.7  NH  INDUCTANCE 

T.E.  James 

Culhem  Lab,  Abingdon,  Oxfordshire,  UK 

Proceeding*  Of  The  IEE,  Vol.  117,  No.  7  pp  1668-1652  (D7/1979). 

A  multichannel  spark  gap  is  described.  Multiple  trigger  pine  ere 
utilized  to  produce  a  switch  with  1.7  nH  affective  inductance  at  60 
kV  operating  voltage.  Very  low  jitter  is  a  valuable  side  sffect  of 
the  multiple  trigger  arrangement.  Two  trigger  arrangements  ere 
described:  e  single  circuit  supplying  ell  trigger  pins,  and  an 
arrangement  with  one  trigger  circuit  for  each  trigger  pin.  Both 
arrangements  ere  shown  to  have  advantages  end  disadvantages  for 
certain  applications.  The  effects  of  the  variation  of  soveral  circuit 
parameters  (trigger  voltage,  gap  voltage,  load  impedance,  etc.)  are 
described.  6  Refs. 

Primary  Keywords:  Multichannel  Spark  Gap;  Field  Distortion  Gap; 

Experiment;  Theory;  Low  Inductenco;  Low  Jitter; 

Performance  Test 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

ELECTRICAL  AND  PHOTOGRAPHIC  MEASUREMENTS  OF  HIGH-POWER  ARCS 
G.R.  Jordan,  B.  Bowman  and  D.  Wakelam 

British  Steel  Corp,  Moorgata.  Rotherham,  Yorkshire,  UK 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  3.  No.  7,  pp  1089-1099 

(07/1970). 

The  nature  and  behaviour  of  free-burning  arcs  between  a  graphite 
electrode  end  e  molten  steel  pool  at  current  levels  up  to  10  kA,  rms. 
end  associated  powers  of  1  MW,  has  been  determined  from  electrical 
measurements  and  high-speed  photographs.  The  dimensions,  mobility  and 
electrical  properties  of  these  arcs  are  reported  for  the  half-cycles 
when  the  graphite  electrode  is  cathode.  Similar  measurements  wars  not 
possible  for  the  alternate  half-cycles  because  of  the  complex  ere 
forma  present .  Some  information  of  the  velocities,  electrical 
conductivity  end  energy-loss  processes  of  these  arcs  was  obtained  by 
considering  the  steady-state  characteristics  in  the  electrode  cathode 
half-cycles.  It  was  concluded  that  the  electr ical  conductivity  was 
influenced,  to  a  large  extent,  by  the  low  ionization  potential 
vapours  evolved  from  the  steel  end  graphite  surfaces  end  that  the 
main  nat  energy  loss  from  these  arcs  was  by  convaction  associated 
with  the  plasm*  jet  streaming  towards  tha  steel  surface,  radiation 
playing  «  smaller  but  still  significant  role.  Surpr i si ngly ,  thermal 
conduction  appears  to  ba  almost  negligible  as  e  mode  of  energy  loss. 
16  Rets. 

Primary  Keywords:  High-current  Arc;  Graphite  Cathode;  Molten  Steel 
Pool  Anode;  Half-cycle;  Power  line  Frequency; 
Conductivity  Measurement;  Thermal  Conduction 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas.  Electrical;  Surface  Flashovar) 

INFLUENCE  OF  AIR  DENSITY  ON  FIASHOVER  VOLTAGES  OF  AIR  GAPS  AND 
INSULATORS 

T.  Herada  (1),  Y.  Aoshima  (1).  Y.  Ishida  (2),  Y.  Ichihara  (2),  K.  Anjo 

(3)  and  N.  Nimura  (3) 

(1)  Central  Research  Institute  of  The  Electric  Power  Industry,  Tokyo, 
Japan 

(2)  Tokyo  Electric  Power  Co.,  Inc.,  Tokyo.  Japan 

(3)  Chubu  Electric  Power  Co.,  Inc.,  Nagoya,  Japan 

IEEE  Transactions  Of  Power  Apparatus  And  Systems,  Vol.  PAS-89.  No.  6, 

PP  1192-1202  (08/1970). 

Flashovar  tests  wire  conductad  with  tho  cooperation  of  tho  Control 
Research  Institute  of  Electric  Power  Industry,  the  Tokyo  Electric 
Power  Company,  Inc.,  end  the  Chubu  Electric  Power  Company,  Inc.,  at 
the  top  of  Mount  Nyugasa,  1850  maters  above  sea  level  end  the 
Takeyama  Laboratory,  nearly  at  sea  leval,  to  obtain  comparative  date 
to  evaluate  the  influence  of  air  density  n  the  flashovar  voltages  of 
air  gaps  and  insulators.  From  these  tests  results,  the  following 
relation  between  flashovar  voltage  end  air  density  wes  derived.  The 
50-porcent  flashovar  voltage  at  relative  air  density  d/sub  1/  and 
absolute  humidity  h/sub  1/  on  an  air  gap  of  spacing  d  is  equal  to 
that  at  rela tive  air  density  d/sub  2/  and  absolute  humidity  (d/ sub 
2/d/sub  1/)  h/sub  1/  on  the  gap  of  spacing  (d/sub  1/d  sub  2/)d.  From 
the  relation  between  the  50-percent  flashovar  voltage  end  the  gap 
spacing  at  relative  eir  density  1.0,  tha  60-porcont  flashovar  voltage 
at  any  relative  air  density  can  ba  determined  by  using  the  relation 
set  forth  above.  12  Refs. 

Primary  Keywords:  Long  Air  Gaps;  Variation  Of  Breakdown;  Voltage  With 
Altitude;  Empericel  Formula;  Humidity  Dependence 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

KERR  COEFFICIENTS  OF  POLYCHLORINATED  BIPHENYLS  AND  CHLORINATED 
NAPHTHALENE 

M.  Misak (an  end  R.E.  Metoner  Jr 

National  Bureau  of  Standards,  Washington,  DC  20236 

Journol  Of  Applied  Physics.  Vol. 67,  No.  9,  pp  6052-6055  (99/1976). 

Tho  oloetro-optie  Korr  coefficients  of  two  Polychlorinated 
biphonyls  end  chlorinated  naphthalene  have  been  measured  to  an 
securecy  of  +or-  7%  using  e  comparative  technique.  Physical 
properties  ef  the  fluids  relevant  to  application  in  electro-optic 
devices  ere  discussed.  22  Refs. 

Primary  Keywords:  Kerr  Coefficient  Measuromvnt;  Polychlorinated 
Biphenyls  Kerr  Coefficient;  Naphthalene  Kerr 
Coefficient;  General  Measurements;  Dielectric 
Strength  Measurements 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

ELECTRICAL  ENGINEERING  (SELECTED  ARTICLES) 

E.G.  Korolev.  L.A.  Sukhanov  end  G.A.  Karmanov 
FTD  Report  No.  FTD-ID(*S)T-066 J-80  (05/1980- 

Trans.  Fromi  Elektrotekhnl ko  10.  65-68  (October  1969)  By  R.  Potts 
Availability:  FTD-ID(RS)T-0663-80 
HTIS 

This  document  contains  two  erticlos  translated  from  Russian 
concerning  the  design,  construction,  end  application  of  homopoler 
generators.  The  first  reports  the  analysis  of  an  accelaration 
transducer.  The  acceleration  transducer,  which  is  essentially  a 
homopolar  generator  working  in  a  mode  close  to  short  circuit,  is 
analysed  in  deteil-  '  ^e  second  article  reports  on  the  design  end 
construction  of  e  nomopoler  generator.  Spociel  ottention  is  devoted 
to  the  use  of  sodi um-poteseu i«  es  the  contact  medium  and  to  the 
design  and  construction  of  the  stetor  rings.  6  Refs. 

Primary  Keywords:  Homopoler  Generator;  Acceleration  Transducer;  l»qu«' 
Metal  Contacts.  Analysis.  Construct i on 


5102 

(SWITCHES.  CLOSING) 

(Gas  Gaps,  Optical) 

LOW-JITTER  MULTIGAP  LASER-TRIGGERED  SWITCHING  AT  50  PPS 

A.H.  Guenther,  J.R.  Bettis,  R.E.  Anderson  end  Wick.  R.V. 

AFWl,  K i r t land  AFB .  MM  87117 

IEEE  Journal  Of  Quantum  Electronics,  Vol.  QE-6.  No.  8,  pp  692-695 

( 0S/J 970)  . 

Results  on  tho  simultanoous  initiation  of  four  high-voltago  spark 
bops  by  a  single  moderate  power  laser  system  era  presented.  A 
Q-spoiled  Y AG  laser  irradiated  each  of  four  50-kV  spark  gaps  with 
i 0  - 2  J  m J  energy  in  a  7  ns  pulse  full-width  at  half  maximum  (FWHM)  by 
use  of  simple  beam- spl i tt i ng  techniques.  Synchronization  of 
aporox i mately  0.1  ns  at  repetition  rates  os  high  os  50  PPS  was 
demonstrated  both  on  electricelly  well-isolated  switches  es  well  es 
on  switches  ror'”»<-i»d  in  parallel  with  less  then  l-n»  time  isolation. 
*  uoipue  -/.schron  i  zat  i  on  indicator  is  described  for  use  as  a 
p.r;..r-,<rc%  diagnostic.  20  Refs. 

f  r » a  >  y  reywcrds;  TAG  Laser;  Triggering  Of  Several  Gaps;  Tens  Of  eiJ 
Energy;  Tenth  Nanosecond  Synchronization; 
Transit-time  Isolation;  Rap  Rated 
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(PARTICLE  BEAMS,  10H) 

( Genera  1 1 on ) 

THEORY  OF  INTENSE  ION  BEAM  ACCELERATION 
T.M.  Antonsen  Jr.  and  E.  Ott 
Cornell  University,  lthica,  NY  16850 

The  Physics  Of  Fluids,  Vol.  19.  No.  1,  pp  52-59  (01/1976). 

The  application  of  high  voltage  pulse  power  techniques  to  the 
production  of  intense  ion  beams  is  of  great  interest  for  plesme 
confinement,  plasma  heating,  and  pellet  implosion.  The  mein  probleai 
is  that  application  of  a  high  voltage  to  e  simple  enode-cethode  gap 
will  draw  both  an  electron  current  from  the  cathode  end  an  ion 
current  from  the  anode,  and  tha  alectrons  will  receive  most  of  the 
•nput  ene-gy  due  to  their  smaller  mass.  Two  methods  of  efficient 
intense  >  or-  beam  production  are  considered:  (1)  the  magnetically 
insulated  diode  »"d  (2)  the  ’ r«f lex-tr i ode . *  The  relativistic 
8\.- I  1 ■ a.  tn«  ion  current  dependence  on  accelerating  voltage,  its 
dependence  on  applied  magnetic  field  (in  the  first  method),  end  its 
variation  due  to  a  velocity  distribution  of  the  electrons  (in  the 
second  method)  are  determined.  For  both  methods  the  ion  current  een 
be  «ut st cut i al 1 y  enhanced  with  respect  to  the  Lengmui r-Chi Id  current 
due  tj  the  presence  of  the  negative  electron  space  charge.  In  the 
case  of  magnetic  insulation  this  enhancement  increases  es  the 
magnetic  f’alo  is  lowered  and  diverQas  as  it  approachas  the  critical 
value  rest  which  electrons  con  traverse  the  gap.  For  the  reflex 
t’-icde  the  enhancement  is  increased  by  relativistic  electron  effects 
and  bv  n  population  of  electrons  with  energies  less  then  the  full 
voltage  across  the  gap.  18  Refs 

Primary  Keywords  Ion  Beam  Generation;  Magnetically  Insulated  Diode; 

Reflex  Tfode;  Ion  Current;  Electron  Current 
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(POWER  CONDITIONING) 

(Puking  Gaps) 

LOW-VOLTAGE  SPARK  PEAKER 

0.5.  Kolotov  and  V.A.  Pogozhav 

Nokom  State  University,  Moscow*  USSR 

Instruments  And  Experimental  Techniques,  No.  3.  pp  677-179  (05/1969). 

Trans.  From:  Pribery  i  Takhnika  Eksperimente  3.  130-133  (May-Juna  1969) 
A  spark  paakar  for  shaoing  pulsas  of  approx imataly  1  kV  is 
dascribad  and  the  rasults  of  a  tast  pf  its  performance  ara 
considorad.  Tha  spark  paakar  oparataa  pariodically  and  shapas  pulsas 
with  a  risa  time  of  0.5  ♦or-  0.1  nsac  and  a  tr i ggar ing-t ins 
instability  of  0.15-1.2  nsac.  7  Rafa. 

Primary  Keywords:  Spark  Sap;  Paaking  Gap;  1  kV  Voltaga;  Subnanosacond 
Risa  Tiaa;  Air  Gap 
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(SWITCHES.  CLOSING) 

(Vacuus  Gaps.  Elactrical) 

MULTICHANNEL  VACUUM  SPARK  GAP 

A.l.  Babaritskli,  B.A.  Demidov,  S.D.  Fanchanko  and  V.V.  Frolov 

Instituta  Of  Atonic  Physics.  Moscow,  USSR 

Instruments  And  Experimental  Tochniquas.  No.  3,  pp  718-720  (05/1969). 

Trans.  From:  Pribory  i  Takhnika  Ekspar i rinta  3.  167-169  (May-Juna  1969’ 
A  two-alactroda  vacuum  spark  gap  having  tha  configuration  of  a 
slot  in  a  dialactric  with  thraa  firings  distributed  along  tha 
alactrodas  is  studied  with  a  high-speed  al ectron-oot i ca 1  camera.  It 
is  shown  that  ov«r  tha  wide  voltaga  rang*  of  10-90  kV  all  thraa 
currant  channels  dwelop  simultaneously,  which  reduces  inductance  to 
a  minimum.  6  Refs. 

Primary  Keywords:  Three  Channel  Operation;  Plasma  Gun;  Thraa  Guns;  Low 
Jitter;  Holdoff  Voltaga  Reproducibility 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Elactrical) 

A  NEW  HIGH-VOLTAGE  TRIGGERED  SPARK  GAP 

T.E.  Broadbant 

University  of  Manchester.  Manchester,  UK 

British  Journal  Of  Applied  Physics.  Vol .  15,  pp  97-99  (01/1964). 

Tha  trigatron  type  of  spark  gap  and  tha  hot-wire  gap  ara  combined 
into  a  single  device  in  which  a  trigger  spark  is  produced  near  a 
heated  filament  at  the  eperking  surface  of  one  main  electrode.  The 
breakdown  voltage  of  t'.ie  gap,  when  triggered,  is  considerably  lower 
than  the  correspondi ng  breakdown  voltage  for  the  two  constituent  gaps 
••parmtoly.  provided  tha  mppliod  voltaga  is  nogotivo.  ty  adjusting 
tha  wire  temperature  tha  range  of  voltaga  over  which  satisfactory 
triggering  occurs  can  be  controlled,  without  tha  need  to  adjust  tha 
g»ap  spacing.  4  Refs. 

Primary  Keywords:  Trigatron  Gap;  Net-wira  Trigger;  Combination; 

Polarity  Effects;  Wide  Voltaga  Range 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSINO) 

(Electrodes;  Gas  Gaps.  Materials) 

SURVEY  OF  EFFECT  OF  5URFACE  PROPERTIES  ON  A NODE  EROSION 
N.S.  Rasor 

Aerospace  Research  Labe.  Ur i ght-Patter son  AFB .  OH 
No  ARl-68-0049.  29px  (64/1968). 

Availability:  AD-471  503 

NTIS 

Anode  areeien  is  •  serious  problem  in  high  power  electric  arcs  and 
appears  te  be  due  primarily  to  intense  local  heating.  Three  means 
ara  cansi dared  for  amal i orat i on:  improved  heat  transfer  from  tha 
anode  spot,  broadening  of  tha  anode  spot  (decreased  power  density), 
end  reduction  ef  total  anode  power  dissipation.  Low  work  function 
'patches'  may  create  preferred  ere  attachment  points.  Surface 
composition,  structure,  end  preparation  can  have  major  influence,  and 
mesne  are  discussed  for  tailoring  anodo  surface  properties.  (Author) 
Primary  Keywords:  Gas  Di  sch*rges_Anocies(  Electron  Tubas); 

Anodas( Electron  Tub«s)_Eros ■ on ;  Electric  Arcs;  Heat 
Transfer;  Surface  Properties;  Work  Functions; 
Adsorption 


3143 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

(E-f iold) 

AN  AUTOMATIC  ELECTRIC  FIELD  MEASURING  EQUIPMENT  OF  VERY  HIGH  RESOLUTION 
AND  ITS  APPLICATION  FOR  THE  STUDY  OF  ACOUSTOELECTRIC  PHENOMENA 

T.  2old 

McGill  University.  Montreal.  Canada 

The  Review  Of  Scientific  Instruments,  Vol.  44,  No.  4,  pp  46B-414 
((4/1973). 

An  electric  field  measuring  equipment  with  a  capacitive  probe  of 
46  micron  resolution  was  constructed  using  only  ordinary  materials 
and  tachniquas.  Tho  operation  of  this  equipment  was  complataly 
automatic  and  tha  electric  field  profiles  ware  recorded  continuously 
by  an  x-y  recorder.  The  duration  of  on«  measurement,  consisting 
typically  of  the  recording  of  about  50  profiles  and  of  the  sample 
current  vs  time  diagram,  in  4  mm  long  samples,  was  approx i matoly  30 
min.  The  usefulness  of  this  equipment  has  been  proven  through  its  use 
for  the  observation  of  a  large  number  of  new  electric  field  domain 
formations  in  photoconduct  * ng  CdS  samples.  The  detailed  description 
of  these  observations  will  be  reported  elsewhere.  16  Refs. 

Primary  Keywords:  Capacitive  Probe;  40  Micron  Resolution;  Design 
Considerations;  Operation  Consi derat i ons 

COPYRIGHT:  1973  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


(ENERGY  STORAGE,  INDUCTIVE;  ELECTROMAGNETIC  FIELD  GENERATION;  SWITCHES. 
OPENING) 

(Systems:  Magnetic;  Superconductive) 

HIGH  MAGNETIC  FIELD  PRODUCTION  BY  ELECTROMAGNETIC  ENERGY  STORAGE  IN  A 
SUPERCONDUCTING  COIL 

A.  Heirie  (1).  A.  Fortini  (1).  M.  Kuissier  (2)  and  M.  Sauzade  (2) 

(1)  Universite  da  Caen,  Caen.  France 

(2)  Feculte  Das  Sciences  D'Orsey,  Orsay,  Franca 

Review  Of  Scientific  Instruments.  Vol.  45.  No.  10.  dp  1464-1461 
(IB/1973). 

A  new  method  to  produce  high  pulsed  magnetic  fields  has  bean 
developed.  Capacitors  generally  used  for  tha  storage  of  ene-gy  have 
been  replaced  by  a  suoereondur  1 1  ng  coil  which  raqjires  loss  spare  a  it) 
lower  operating  cost.  The  choice  for  the  different  elements  of  the 
setup  is  discussed.  A  low  energy  model  has  produced  a  field  of  20 
teslas  with  a  time  constant  cf  13  msec . 

Primary  Keywords:  Megnet'C  Field  Generation;  Induct  we  Energy  Store; 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Opt i cal ) 

TRIGGERING  OF  A  PRESSURIZED  SPARK  GAP  BY  A  LASER  (CAM 

F.  Deutsch 

CERN,  Geneva,  Switzerland 

Journal  Of  Physics  D;  British  Journal  Of  Applied  Physics,  Vol.  I,  pp 
1711-1719  (03/1968). 

A  delay  line  was  discharged  into  a  terminating  resistor  by  a  spark 
gap  of  coaxial  design.  Tha  spark  gap  was  triggered  by  a  focussed 
laser  been,  introduced  along  the  axis;  •  O-switched  ruby  laser  givinr 
pulses  of  20  ns  duration  end  up  to  50  MW  power  was  used.  The  rmngm  o«: 
operation  of  the  gap.  formative  time  of  the  breakdown  and  jitter  were 
investigated  for  different  gases  at  pressures  above  atmospheric,  gap 
widths  of  4-10  mm  and  voltages  of  up  to  120  kv.  Mixtures  of  argon  and 
nitrogen  were  found  to  have  certain  advantages,  such  as  e  low 
threshold  for  ionization  by  the  laser  beam,  sufficient  dielectric 
strength,  low  values  of  the  formeti ve-t ime  jitter  end  chemical 
inertness.  Formative  times  of  down  to  ebout  1  ns  and  jitters  below  1 
ns  wore  found.  The  laser  power  can  be  relatively  low  (0.5-5  MU).  An 
explanation  for  the  breakdown  mechanism  is  proposed.  5  Refs. 

Primary  Keywords'  Ruby  Laser;  Coaxial  Spark  Gap;  Jittar  Measurement; 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

A  PRECISION  MEGOHM  RATIO  UNIT  FOR  HIGH  VOLTAGE  MEASUREMENTS 

J . N .  Karri s 

California  Institute  of  Technology.  Pasadena,  CA 

Review  Of  Scientific  Instruments,  Vol.  23.  No.  8  PP  409-413  (08/1952). 

A  precision  megohm  ratio  unit  consisting  of  100  resistance  units 
wound  of  manganin  wire  is  described.  Stability  of  tho  order  of  a  few 
parts  per  million  is  achieved  through  careful  construction . 
Variations  due  to  temperature  changes  are  reduced  by  operating  the 
rosistor  in  a  circulating  oil  bath  maintained  at  a  temperature  of  33 
deg.C.  where  the  temperature  coefficient  of  tha  resistor  is 
essentially  zero.  Tho  rosistor  is  capable  of  continuous  operation  at 
a  potential  of  5  kV  and  intermittent  operation  to  25  kV .  A  general 
method  is  also  reviewed  for  sotting  up  accurate  resistance  ratios  by 
comparing  two  groups  of  resistors  in  appropriate  series  and  parallel 
arrangements .  Employing  this  method  end  using  the  units  of  the 
described  megohm  ratio  unit,  high  ratios,  consistently  accurate  to 
one  part  per  million,  have  been  sat  up.  6  Refs. 

Primary  Keywords:  DC  Voltage  Measurement;  Modular  Construction;  High 
Precision)  Medium  Voltage 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

ANALYSIS  OF  TRANSMISSION-LIKE  ACCELERATOR  CONCEPTS 
J.K.  Temporloy  and  D.  Eceloshall 

Army  Amamant  Research  and  Development  Command,  Aberdeen  Proving  Ground, 
MD  21005 

Final  rapt.  Nov  76-Sop  77  Mo.  ARBRL-TR-02067 .  58p  (05/1978). 
Availability:  AD-A056  364/3ST 

NTIS 

An  analysis  is  presented  of  charged  transmission-line 
configurations  for  use  in  high-current  accelerators .  Basic  drawbacks 
of  the  symretric  red i al -pu 1 se- 1 i ne  design  are  identified.  The  concept 
of  using  asymmetric  pairs  of  transmission  linos  of  various  geometries 
is  introduced.  Conditions  for  maximum  efficiency  and  maximum  energy 
trensfor  to  the  beam  load  era  derived  for  ideal  constant - i mpedance 
linos.  It  is  shown  that,  in  tho  lossless-line  approximat i on . 
asymmetric  line-eair  conf i gurat i ons  exist  with  which  both  a  high 
accelerating  voltage  per  stage  end  nominal  unit  efficiency  can  be 
achieved.  A  recirculating  accelerator  is  described.  In  which 
advantage  is  taken  of  a  repetitive  voltage  waveform  present  in  the 
trensmi ssion-1 m*  cavities  to  repeatedly  accelerate  a  current  pulse 
which  is  recirculated  through  the  accelerator.  Expressions  for  the 
ooan-ci  rcu  ••  t  output  voltage,  accelerating  voltage  per  stage,  end 
efficiency  of  energy  transfer  to  th*  beam  are  derived  for  this  case 
also  It  is  shown  that,  with  propar  choice  of  parameters,  tnis  type 
of  design  again  affords  the  possibility  of  nominal  unit  efficiency 
for  energy  transfer  to  the  beam.  (Author) 

Primary  Keywords:  Electron  Accelerators;  Transmission  Lines;  Electron 
Beams;  Pulses:  Energy  Transfer;  High  Power;  Voltage) 
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(PULSE  GENERATORS) 

( Ceoac i t i vo ) 

BIG  OPTICAL  SPARK  CHAMBERS  AND  PULSE  GENERATORS  FOR  THEIR  SUPPLING 
A  F.  Grushin,  A.l.  Egorov.  t.K  Lytkin,  A.F.  Pisarev  and  V.F.  Pisarev 
Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

( 01/1976) . 

Availability:  JINR-R-1 3-9745 

NTIS 

The  construction  is  described  end  mein  operating  character i st i cs 
are  presented  for  big  optical  soark  chambers  with  the  gap  ef  2  cm, 
used  in  particle  beams  from  accelerators .  The  working  substance  on 
tna  pat*  of  particles  in  the  chambers  is  smell  end  the  chambers  ere 
of  high  shewer  efficiency.  The  character! st i cs  of  high-voltage  pulse 
generators,  feeding  these  chambers,  are  presented.  (Atomindex 
c-tat  on  C 9 : 358364) 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Vtltagt) 

CAL IBRAT ION  OF  HIGH-VOLTAGE  PULSE  MEASUREMENT  SYSTEMS  BASED  ON  THE  KERR 
EFFECT 

R.E.J.H.H  Hebnor 

Sandi  a  Labs.  Albuquerque,  NM  $7115 

Final  rapt.  Jul  75-0ct  77  No.  NBSIR-77-1317 ,  34p  (04/1477). 

Availability:  PS-274  333/4ST 

NTIS 

Nigh  voltage  pulsa  measurements  hava  baan  performed  using  systems 
basad  cn  tha  electrooptic  Karr  affact  for  a  number  of  yaars.  Thasa 
systems  permit  stata~of- tha-ar t  measurements  ( uncertei nt i as 
appro* imataly  equal  to  ♦  or  -  IX).  Bacausa  tha  pracision  of  tha 
measurement  can  ba  significantly  battar  than  tha  accuracy,  an 
invasti gat i on  of  techniques  to  improve  tha  calibration  of  tha  system 
was  undartakan.  Tha  invasti gati on  focusad  on  two  aroas.  Ona  was  tha 
experimental  datarai nation  of  corraction  factors  which  would  account 
for  diffaroncaa  in  anvi ronmentel  factors  batwaon  tha  calibration  of 
tha  system  and  its  usa.  Thasa  measurements  yialdad  accurota 
corraction*  for  variations  in  temperature  and  quantitativa  avidanca 
of  tha  magnitude  of  tha  wavalangth  dapandanca  of  a  Karr  system's 
rasponsa.  Tha  sacond  was  furthar  study  into  tha  feasibility  of 
calibrating  tha  Karr  system  at  a  number  of  discrata  frequencies  and 
using  this  calibration  for  pulsa  measurement. 

Primary  Keywords:  Karr  Calls;  Electrical  Measurement;  Pulsation;  High 
Voltaga;  Calibrating;  Karr  Elactroopt i cal  Effact; 

Hi trobcnxanas ;  Space  Charge 
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(BREAKDOWN  STUDIES) 

(Exploding  Hires) 

POSTULATION  0*  THE  ARC  RESTRIKE  MECHANISMS  FOR  EXPLODING  HIRES  AND  TUBES 

D.Y.  Chan.  H.J.  Loubsky  and  V.E.  Fousakis 

University  of  Santa  Clara.  Santa  Clara.  CA  45053 

Tha  Phystce  Of  Fluids.  Vol .  14.  No.  11.  pp  2328-2336  (11/1471). 

Tha  many  facets  of  exploding  wire  restrikes  are  studied.  They  are 
relatd  to  tha  cylindrical  shock  wave  which  pumps  down  tha  density  of 
tha  center  region  of  a  line  energy  source  or  oround  tho  surface  of 
the  heated  wire  continuously  to  a  lower  density.  When  tha  density  of 
any  region  is  pumped  down  to  lower  than  Paschan's  electric  breakdown 
criteria,  rastrika  occurs.  Tha  cylindrical  shock*  occurring  in 
exploding  wires  are.  in  general  divided  into  two  types.  In  tha  first 
type  tha  shock  is  generated  by  wire  explosioon  and  in  tha  second  type 
tha  shock  is  generated  by  tha  heat  conduction  of  tha  wire  to  tha 
surrounding  gas.  Application  of  this  mechanism  to  exploding  tubos 
will  anabla  us  to  create  arc  channels  in  arbitrary  gaseous 
atmospheres  with  controllable  plasma  density  with  tha  contamination 
excluded.  Neutral  density  shielded  plasma  experiments,  therefor#,  can 
ba  conducted  in  a  controllable  environment.  14  Refs. 

Primary  Keywords:  Exploding  Hire;  Exploding  Tuba;  Arc  Rastrika; 
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Secondary  Keywords:  Vapor  Density  Calculation;  Thermal  Conduction 
COPYRIGHT:  1471  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  U1TH 

PERMISSION 

5170 

(PARTICLE  BEAMS.  ION;  PARTICLE  BEAMS,  NEUTRAL) 

(Generation;  Generation) 

DESIGN  PHILOSOPHY  AND  USE  OF  HIGH  VOLTAGE  POUER  SYSTEMS  FOR 
MULTI-MEGAWATT  ION  BEAM  ACCELERATORS 
O.C.  Barber.  A. Y.  Brovermen,  R.E.  Mill.  C.M.  Loring  and  N.5.  Ponte 
Oak  Ridge  Nat i anal  Lab.  Oak  Ridge,  TN  378S0 
Availability:  CONF-77 1I24-6B 
NTIS 

Tha  requirements  for  a  neutral  beam  high  voltage  power  system  are 
derived  from  tha  charactari at i cs  of  tha  ion  source.  High  voltage 
system  component  character i at i c  requirements  and  choices  are 
described.  (ERA  citation  13:014271) 

primary  Keywords:  Neutral  Beam  Sources;  Power  Supplies;  Beam  Injection 
Heating;  Design;  Ian  Sources;  Plasma  Meeting; 
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NIGN- VOLTAGE  TEST  ST  AMO  AT  LIVERMORE 

ME.  Smith 

Lawrence  Livermore  lab.  Livermore.  CA  44SS0 

No.  CONF-771024-7B,  7p  (11/1477). 

Availability:  UCRl-74414 

NTIS 

This  paper  describes  the  present  design  and  future  capability  of 
tha  hi gh- voltage  toot  stand  for  neutral-beam  sources  at  Lawrence 
l * vermere  Laboratory.  Tha  stand's  immediate  usa  will  bo  for  tasting 
the  full-scale  sources  (120  kV.  65  A)  for  tha  Tokemek  Fusion  Test 
Reactor.  It  will  than  ba  used  to  tost  parts  of  the  sustaining  source 
system  (BO  kV.  G3  A)  being  designed  for  the  Magnatic  Fusion  fast 
Facility.  Fallowing  that  will  ba  an  int#ns<va  effort  to  develop  booms 
af  up  to  200  kV  at  20  A  by  accelerating  negative  ions.  Tha  design  of 
th#  taat  stand  features  a  S-MVA  power  supply  feeding  a  vacuum  tetrode 
that  is  used  ss  a  switch  and  regulator.  The  500-kU  arc  supply  and  tha 
100-kU  filament  supply  for  tha  neutral-beam  source  are  battery 
powered,  thug  eliminating  ana  or  two  costly  isolation  transformers. 
(ERA  citation  03:016277) 
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(Generation) 

INVESTIGATION  OF  A  HIOH  VOITAOE  HOLLOW  CATHODE  ELECTRON  »EAH  SOURCE 

J.  Hanson 

Ri soo  National  Lab..  Roekilde  (Denmark). 

(04/1477). 

Availability:  RISO-354 
NTIS 

An  investigation  is  presented  of  tha  possibility  of  developing  *n 
electron  accelerator  comprising  savoral  radiation  units  with  a 
relatively  low  power  par  unit,  and  without  tha  many  elements  such  as 
accelerator  tuba,  focusing  and  scanning  systems.  A  study  was  desired 
of  an  electron  gun  operated  at  200  kV  vased  on  the  cold, 
hollow-cathode  principle,  where  problems  concentrated  on  tha  design 
of  an  alectroda  configuration  that  could  withstand  tha  high  voltaga 
at  o  pressure  where  a  plasma  could  be  generated  too.  Studies 
concentrated  on  tha  high  voltaga  breakdown  criterion  in  tho  pressure 
range  10  exp  -3  to  10  exp  -2  torr  end  on  the  plasma  formation  in  a 
pressure  gas  discharge.  Controlled  beams  with  energies  up  to  130 
h®*  were  generated  in  nitrogen  at  a  pressure  of  2  x  10  axp  -3  torr 
with  a  beam  currant  of  about  1  mA  in  a  continuous  operation.  The  high 
voltage  was  limited  by  tha  existing  power  supply  in  the  laboratory; 
however,  a  decision  was  taken  not  to  purchase  a  power  supply  that 
could  have  delivered  tha  required  voltage.  (Atomindex  citation 
08:345720) 
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INVESTIGATIONS  OH  BREAKDOHN  EVENTS  IN  LIQUID  NITROGEN  AT  HIGH  VOLTAGES 

D.  Peier 

Teehniseha  Univ.  Brunswick  (Hast  Germany)).  Fakultaat  fuar  Maschinr 
und  Elaktrotechni k. 

(06/1075). 

Availability:  NP-22472 
NTIS 

Tha  breakdown  of  liquid  nitrogen  was  investigated  using  dc,  « 
impulse  voltages  up  to  200  kV.  Tho  electrode  arrangement  varied 
poi nt-to-plana  electrodes  with  point  radii  of  40  mu  m  to  alactro< 
with  nearly  homogeneous  fields.  Electrode  material  and  surface 
roughnass  war#  taken  into  account.  Tha  prabreakdown  events  ware 
studied  by  tha  charge  of  tha  alaetroda,  tha  breakdown  itself  by 
measuring  the  voltaga  and  tha  current.  Soma  types  of  instable 
pradi scharges  ware  detected,  but  no  stable  ones.  Tha  immadiatal) 
following  breakdown  occurred  within  20  ns.  Tha  breakdown  field 
strength  depends  on  the  gap  distance  s  and  the  electrode  radius 
Thera  is  a  minimum  field  strength  due  to  the  ratio  of  s/r  =  5  to 
At  a  gap  distance  of  1  mm  breakdown  voltages  of  SO  kV  ware  measured 
at  ac  and  dc  under  atmospheric  pressure  (homogeneous  field).  This 
value  is  influenced  by  tha  surface  roughnass  and  tha  heat  flux  into 
IN  »ub  2  .  Electrode  material  is  only  of  little  influence.  Based  on 
th«9a  measurements  some  aspects  of  a  breakdown  mechanism  are  pointed 
out:  electrons,  gonaratad  by  field  amission,  may  causa  microbubbl ing 
in  front  of  microtips  on  the  surface.  Tha  microbubbles  may  ba  tha 
starting  ooint  for  ionization  procassas  and  avalanches,  leading  to  a 
breakdown  channel.  Tha  channel  build  up  is  similar  to  tha  streamer 
and  leader  mechanism,  observed  in  long  air  gaps.  (ERA  citation 
03:008313) 
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J.G.  SKALNIK 

Tala  Univ  Haw  Haven  Conn  Dunhem  lab 
UO/1955) 

Availability  AO-079  851/2ST 
NTIS 

No  abstract  available. 

Primary  Keywords:  Trigger  Circuits;  Circuits;  Mathematical  Analysis 
Secondary  Keywords:  NT1SD0DXD 

Distribution  Restriction:  DISTRIBUTION  LIMITATION  N0U  REMOVED.  NOTE: 

ONLY  35MM  MICROFILM  IS  AVAILABLE.  NO 
MICROFICHE. 

5184 

OPTICALLY  COUPLED  HIGH  VOLTAGE  ISOLATION  AMPLIFIER 

J  U .  Pearce 

Oak  Ridge  National  lab.  Oak  Ridge.  TN  37830 

(02/1478  )  . 

Availability:  ORNl/TM-6207 

NTIS 

A  common  and  persistant  problem  in  modern  inst rumentat i on  is  tha 
observation  ««d  recording  of  smell  signal  waveforms  that  are  removed 
from  ground  by  vary  high  voltages.  Examples  of  this  era  the 
inst  rumentat i on  of  neutral  particle  injectors  used  in  controlled 
thermonuclear  research  and  tha  construction  of  safety  breaks  for  air 
core  toroidal  devices.  To  overcome  this  problem  a  very  high  voltaga 
isolation  amplifier  was  designed.  It  employs  enelog-to-di gi tal 
conversion  with  serial  data  transmission  on  a  fiber  optic  cable.  (ERA 
c'tat'on  03032A77) 
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POSSIBILITY  OF  USING  MAGNETIC  PULSE  GENERATORS  IN  LINEAR  INDUCTION 
ACCELERATORS 

R.V.  Khar'yuzov  end  V.A.  Shvets 

Joint  Inst,  tor  Nuclear  Research,  Dubne  (USSR). 

(01/1976). 

Availability:  JIHR-9-9523 
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Results  of  an  eKper i mental  study  of  pulse  Magnetic  generators  for 
the  LlU-30  pulsed  linear  accelerator  are  given.  The  pulse  Magnetic 
generator  is  essentially  a  forming  line  including  capacitors  and 
iron-core  chokes.  Two  types  of  generators  are  described:  generators 
of  the  first  type  are  energized  from  an  ac  source  and  have  no 
controlled  switches,  while  those  of  the  second  type  are  energized 
free  e  dc  source  and  contain  controlled  switches.  Advantages  of 
generators  of  the  second  type  are  shown.  Circuits  of  generators  of 
the  second  type  for  IB  and  24  kU  are  given.  Exper i went s  aimed  at 
producing  a  nanosecond  front  in  generator  pulses  indicate  thet  in  the 
case  of  high-quality  permalloy  or  permendur  being  used  es  the 
Materiel  of  the  choke  cores,  a  pulse  with  a  front  of  50  to  60  ns  at 
an  amplituda  of  up  to  100  A  can  ba  obtained.  To  provide  the  front  of 
lass  than  10  axp  *  axp  8  s.  in  the  last  two  stages  use  should  bs  Made 
of  low- i nductence  capacitors  with  an  intrinsic  inductance  of  no  more 
then  a  few  nH .  The  results  of  the  study  show  that  pulse  Magnetic 
generators  operate  stably  with  a  load  of  500  to  1.000  Ohm.  At  this 
load  the  current  front  i s  5  to  6  ns.  (Atomindox  citation  09:365273) 

Pr  ma^y  Keywords:  Accelerator s;  High-voltage  Pulse  Generators; 

Capacitors;  Diagrams;  Electric  Coils;  Frequency 
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PRESENT  akD  FUTURE  TECHNOLOGY  OF  HIGH  VOLTAGE  SYSTEMS  FOR  NEUTRAL  BEAM 
INJECTIONS 

W.R.  Baker  and  D.B.  Hopkins 
Lawrence  Berkeley  Leb.  Berkeley  CA 
No.  CONF-77 1 213-8,  36p  (01/1978). 

Availability:  L8L-7261 

NT  IS 

This  paper  presents:  (1)  A  brief  review  of  existing  neutral  beam 
(N8)  power  supply  technology  for  operating  up  to  approx i metely  200 
kV,  65  A;  (2)  Possibilities  for  using  existing  systems  for 
next-generation  NB  sources,  and  associated  problems;  (3)  A  summary  of 
the  features  of  present  systems  which  contribute  to  a  high  degree  of 
complexity  end/or  cost;  (4)  A  plea  and  proposal  for  Minimizing  cost 
and  complexity  of  future  systems  operating  up  to  approximately  300 
KV;  (5)  A  few  comments  pertaining  to  special  problems  associated  with 
operating  in  the  300  to  1000-kV  range;  and  (6)  A  listing  of  soma 
specific  task  areas  which  we  believe  should  receive  early  R  and  D 
effort.  (ERA  citation  03:032415) 

Primary  Keywords:  Neutral  Beam  Sources;  Pow.r  Supplies;  Cost.  Research 
Programs;  Reviews;  Thtrmonuclear  Reactors 
Secondary  Keywords:  ERDA/700201;  ERDA/700205;  Neutral  Atomic  Beam 
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(ENERGY  CONVERSION,  MECHANICAL) 

(Charging  Circuits) 

PULSE  CHARGING  OF  NANOFARAD  CAPACITORS  TO  TENS  OF  KILOVOLTS  FROM  THE 
SHOCK  DEPOLING  OF  P2T  FERROELECTRIC  CERAMICS 
U.J.K.U.H.  Mock 

Navel  Surface  Weapons  Center,  Dehlgren,  VA  22448 
Final  rapt.  No.  MSWC/Dl-TR-3804 .  74p  (04/1978). 

Availability;  AD-A05B  407/3ST 
NT  I S 

Gas  gun  impact  techniques  have  been  used  to  pulse  charge  nanofarad 
capacitors  from  the  shock  depoling  of  PZT  56/44  and  PZT  95/5 
ferroelectr ic  ceramics.  The  PZT  materials  were  depoled  in  the  normal 
mode.  Pulse  powers  of  hundreds  of  kilowatts  were  produced  in  e  few 
microseconds-  The  PZT  56/44  material  was  impacted  in  the  stress  range 
from  u.4  to  11.8  GPo .  A  maximum  load  voltage  of  55  kV  was  produced  a' 

7.9  GPe  Shock- i nduced  electrical  breakdown  in  the  PZT  materiel 
occurred  at  11.8  GPe.  The  PZT  95/5  materiel  was  impacted  ot  1  4  and 

2.9  Gpa  stress  levels.  A  moxtmum  load  voltage  of  61  kV  was  produced 
at  the  higher  stress.  (Author) 

Primary  Keywords.  Pulse  Generators;  Shock  Waves;  For roel ectr i c 
Crystals,  Breakdown  (Electronic  ’i-i'a'isld); 

Dielectric  Prone'tics,  High  Eiargv;  M  ■  gh  Voltage 
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(PULSE  GENERATORS) 

(Capacitor  Banks) 

PULSE  MODULATOR  FOR  AN  EXPERIMENTAL  ELECTRON  GUN 
P.S.  Antsupov,  I.M.  Matora  end  V.A.  Shvets 
Joint  Inst,  for  Nuclear  Research,  Dubne  (USSR). 

(01/1975). 

Aval labi 1 ity:  JIHR-1S-9277 
NT  I S 

Tha  construction  features  are  described  end  the  main  diagram  is 
presented  for  a  pulse  modulator  with  an  output  power  up  to  ISO  mU , 
potential  of  60  kV,  end  pulse  current  of  2500  A.  A  cspactative 
energy  accumulator  with  particle  discharge  end  output  pulse 
transformer  ere  used  in  the  modulate,-.  An  advantage  of  the  modulator 
is  the  absence  of  high-energy  forming  lines  The  modulator  consists 
of  three  main  units:  a  thyr.^tor  startup  device,  tnyratron 
sub-modulator ,  and  modulator  with  staple  tubes  There  is  also  e 
series  of  charging  devices,  a  water  *  coo  1 i ng  system,  and  a  system  of 
locking,  control,  end  s  gnal  units  The  main  feature  .f  the  modulator 
is  the  absence  of  e  constant  potential  on  the  screening  grids  of  the 
modulator  tubes;  the  modulator  tubes  are  started  up  simultaneously 

through  two  grids - the  control  end  the  screen.  The  tubas  ere  cooled 

by  water  forced  from  the  wa t er -d » st t 1 1  a t i on  unit  with  4.5  atm 
pressure.  The  modulator  has  operated  dependably  for  4  years  and  has 
Shown  highly  constant  parameters  *or  the  output  pulse  end  reliability 
in  operation.  (Atominde*  citation  09-360709) 

Primary  Keywords:  Electron  G.ins;  Control  Systems;  Cooling;  Diagrams; 
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PULSE  TRANSFORMER  DESIGN  STUDY 

H  Aslin 

Physic  Internet i onel  Co,  Sen  Leandro,  CA  94577 

Final  rapt.  Dec  75-Mer  77  Ho.  PIFR-897.  79 p  (11/1977). 

Availability:  AD-A047  499/9ST 

NT  !$ 

This  final  report  describes  the  design,  development  of  fabrication 
techniques,  fabrication,  and  testing  of  two  uniform  field,  eir  cora 
pulse  transformers.  The  described  transformer  design  minimizes  the 
volume  of  dielectric  material,  which  provides  turn-to-turn 
insulation,  reduces  stray  series  inductance,  end  thus  improves  the 
transformer  high  frequency  response  in  comparison  to  conventional 
Pulse  transformers.  The  described  pulse  transformers  ere  intended  for 
repetitive  pulse  operation  with  output  voltages  of  obout  200  kV  into 
matched  resistive  loads.  Output  pulse  width  end  risetimes  ere  about 
10  microsec  end  1  microsec  (10  to  90  percent)  respectively.  (Author) 

Primary  Keywords:  Pulse  Transformers;  Solenoids;  Electric  Coils; 

Fabrication;  Inductance;  Frequency  Response; 

Dielectrics;  Pulse  Trains;  Electric  Fields; 

Insulation;  lightweight 
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( Goner at i on ) 

REB  FOCUSING  IN  A  HIGH-VOLTAGE  DIODE 
I.P.  Afonin,  M.V.  Babykin  and  B.V.  Baev 
GKAE  Atomic  Energy  Institute,  Moscow,  USSR 
( 02/1978 ) . 

Availability:  SAND-78-6005 

HTIS 

Experimental  data  on  the  focusing  of  an  intense  relativistic 
electron  beam  on  the  * ’Angara- l* '  and  ''Kalmar-l'1  accelerators  are 
reported.  7 ne  us#  of  these  accelerators  to  simulate  conditions  in  a 
controlled  thermonuclear  reactor  with  inertial  plasma  confinement  is 
d-bcussed.  (ERA  citation  03--C33593) 

Primary  Keywords.  Accel eretor s ;  Thermonuclear  Reactors;  Elactron 

Beams;  Focusing;  Foils;  Heating;  Plasma  Confinement; 
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REPETITIVE  SERIES  INTERRUPTER  II 
R.F.  Caristi,  R.P.  Simon  and  D.V.  Turnquist 
EGIG  Inc,  Salem,  MA  01970 

Interim  rapt.  no.  7,  1  Oct  77-31  Jen  78  (06/1978). 

Availability.  AD-A05S  999/7ST 
NT  I S 

The  interruption  character i st i cs  have  been  established  for  six 
developmental  ’plasma  chute’  i nterrupters.  five  rated  at  15  kV  and 
one  rated  at  30  kV.  Six-hundred  ampere  i nterrupt i ons  at  20  kV  have 
bran  achieved  with  a  magnetic  field  energy  of  less  than  8  joules.  The 
most  efficient  interaction  channel  geometry  has  bean  found  to  be  one 
which  contains  beth  a  ’chuted*  sur-.'ace  against  which  the  discharge  is 
magnetically  dr ; van,  and  an  unchuted  (smooth)  surface  located  behind 
tha  driven  discharge,  the  presence  of  which  latter  surface  minimizes 
the  availability  of  plasma  to  sustain  the  discharge.  Typical 
interaction  column  drops  have  been  found  to  be  300  to  400  volts  per 
section  (20  to  26  volts/cm)  at  reasonabla  tuba  pressures  with  no  More 
than  three  (and  possibly  two)  sections  being  adequate  for  the 
ope  ret ; on  of  tubes  rated  at  50  kV .  Hoi dof f-sect i on  voltage  drops  of 
about  120  volts  have  been  observed  for  holdoff  sections  capable  of 
withstanding  30  kV.  A  total  tube  drop  of  830  volts  has  been  observed 
at  the  25  kV,  18.5  A  level.  Linear  extrapolation  of  existing  date  to 
the  50  kV,  1000  A  level  shows  thet  -eliable  interruption  should  be 
achievable  with  a  magnetic  field  energy  of  the  order  of  10  joules  for 
on  i n? er ruoter  having  a  total  tube  drop  of  about  1200  volts,  or  2.4X 
of  the  system’s  operating  voltage,  (author) 

Primary  Keywords:  J nt*r r voter s ;  Thyratrons;  Switching  Circuits; 

Flasmas(Physics) ;  Magnetic  Fields;  Gas  Discharges; 
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( Gas .  6  -  beam) 

SMALL  SCALE  DISCHARGE  STUDIES 
*1  Roxni  ,  J.*.  Jacob  and  J.A.  Mangano 
Aveo  Everett  Research  Lab.  Inc.  Everett.  MA  02149 
5am. -annual  --spt  .  1  Sap  76-28  Feb  77  (02/1977  ). 

Availability:  AD-A047  221/7ST 
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Th*  dominant  formation  end  quenching  processes  in  e~baem  pumped 
Ar  *  end  KrFu  leso-s  ere  discussed.  The  exciplexes  ere  produced  by 
irradiating  Ar/F2  and  Ar/Kr/ F2  mixtures  with  e  5  A/cm2,  150  keV 
e - b#en .  A  steady  state  analysis  is  valid  since  the  reaction  times  ere 
she,?  compared  to  the  300  nsec  beam  pulse  length.  The  quenching  of 
ArF*  by  F 2  and  Ar  has  been  measured  by  analyzing  the  ArF* 
fluorescence  as  e  function  of  the  F2  end  Ar  partial  pressures.  We 
have  also  measured  the  displacement  of  the  Ar  in  ArF*  by  Kr  to  for« 
KrFe.  Th»  dominant  quenching  processes  of  KrF*  were  identified  end 
the  ri’e  constants  were  measured.  The  ArFx  and  KrF«  ere  formed  from 
thB  enic  states  witn  high  offtcioncy.  lntorcoption  of  tho  precursors 
tan  br  i»d#  negligible  bv  choosing  the  experimental  conditions 
proooriy  The  Quenching  '  KrFii  by  Ar  end  Kr  is  mainly  a  three  body 
process  resulting  in  tha  formation  of  Kr2F«.  The  emission  from  Kr2F* 
was  observed  in  a  broad  band  centered  at  410  nm.  We  have  verified 
tho  »>2F«  is  produced  subsequent  to  the  KrF*  formation  by 
rcr-fcrri  ng  a  laser  saturation  experiment. 

Primary  Keywords-  Ultraviolet  Lasers;  Gas  Lasers;  Rare  Gases; 
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5P»SK  GAP  OVEKPff ESSUKES  IN  THE  THAN5FE*  CAP4CIT0*  DEVICE 
L.C.  Burkhardt  and  R.S.  Dike 

Los  Alamos  National  Labs,  Los  Alamos.  NH  87545 
Ho.  C0NF-771C29-29,  4p  (01/1977). 

Availability:  LA-UR-77-2417 
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A  das: floor  of  spark  gaps  is  of tan  facad  with  two  gas  pressure 
prebiams,  one  static  and  ona  dynamic.  The  formtr  is  aasy  to  obtain 
data  on  which  to  bass  intalliflant  dasign  opacifications;  about  tha 
1*t**r'  **  known.  It  is  tha  total  intarnal  prassura  anvironman 


^  -  - -  prassura  anvironmant 

wa  hava  attamptad  to  measure.  in  an  un-t ima-rasolvad  way.  in  ordar  to 
fliva  tha  dosignar  soma  rationala  in  dasigning  gaps  of  this  catagory. 

Ua  treasure  o varpr assur as  of  approximately  400  PSI  in  a  13  cubic  inch 
gap  passing  currants  of  •oproximatily  200  kA.  (ERA  citation  03:020701) 
Primary  Kayworaa:  Powsr  Suoplias;  Spark  Gaps;  Breakdown;  Capacitors; 

Elactrodas;  Failures;  Medium  Prassura;  Switches; 

Thermonuclear  Daviess 
Secondary  Keywords:  ERDA/700203;  H7ISDE 


5197 

(POWER  CONDITIONING;  PULSE  GENERATORS) 

(Pulse  Transformers;  Blumlein  Lines) 

STREAMER  CHAMBER  POWER  SUPPLY  ON  THE  BASE  OF  A  500KV  PULSE  TRANSFORMER 
Y.V.  Grishkevich,  D.  Poza,  K .  Ryuger,  K .  Tryuchler  and  G.  Patar 
Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

Availability:  JI NR-R- 1 3- 9306 

NTIS 

Theory  and  constructional  layout  of  a  pulse  transformer  is  given 
by  which  it  is  possible  to  drive  a  large  Blumlein-line  as  a 
high-voltage  pulse  generator  for  a  streamer  chamber.  The  transformer 
is  capable  of  generating  voltage  pulses  with  an  amplitude  of  500  kV 
at  a  load  of  1000  pF.  The  rise  time  of  the  pulse  is  300  nsec.  The 
stability  of  the  pulse  amplitude  in  the  streamer  chamber  is  s-l.SX 
and  the  jitter  of  tha  pulsa  dalay  tima  is  ♦-  10  nsec  (Atomindax 
Citation  08:318990) 

Primary  Keywords:  High-voltega  Pulsa  Ganarators;  Straamar  Spark 
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SUPER  POWER  GENERATORS 
T.H.  Martin,  D.L.  Johnson  end  D.M.  McDaniel 
Sandia  Labs.  Albuquerque,  NM  87115 
No.  CONF- 7 7 1035-5.  24p  (01/1977). 

Availability:  SAND-77- 1 324c 
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PROTO  II.  a  super  power  generator,  is  presently  undergoing  tasting 
at  Sandia  Laboratories.  It  has  operated  with  an  80  ns.  50  ns,  35  ns, 
and  20  ns  positive  output  pulsa  high  voltage  mode  and  achieved  total 
current  rates  of  rise  of  4  x  10  exp  14  A/s.  The  two  sided  disk 
accelerator  concept  using  two  diodes  has  achieved  voltages  of  1.5  MV 
and  currants  of  4.5  MA  providing  a  power  exceeding  &  TW  i n  tha 
electron  beam  and  8  TW  in  tha  transmission  lines.  A  new  test  bed 
named  MITE  (Magnetically  Insulated  Transmission  Experiment)  wes 
designed  and  is  now  being  tasted.  Tha  pulsa  forming  lines  are  back  to 
back  short  pulsa  Blumleins  which  use  untriggered  water  switching. 
Output  data  showing  a  tan  ns  half  width  power  pulse  peaking  above  ona 
tarraviatt  were  obtained.  MITE  is  a  module  being  investigated  for  use 
in  the  Electron  Beam  Fusion  Accelerator  end  will  bo  usod  to  test  the 
affects  of  short  pulses  propagating  down  vacuum  transmission  lines. 
(ERA  citation  03:008948) 

Primary  Keywords:  Accelerators;  Power  Transmission  Linas;  Dasign; 
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THE  THEORY  OF  THE  OPTIMUM  TRANSMISSION  LINE  PULSE-TRANSFORMER 
F.J.  YOUNG 

Carnegie  Mellon  University.  Pittsburgh  PA  15213 
( 10/1954) . 

Availability:  AD-114  090/4S7 
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Ho  abstract  available. 
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(PULSE  GENERATORS) 

(Systems) 

TRIGGER  AND  CONTROL  CIRCUITS  FOR  HIGH-VOLTAGE  GENERATORS 

K.  Ondre  ka  and  L.K.  Lytkin 

Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR).  Lab.  of  Nuclear 
Problems. 

(01/1977) . 

Availability:  J1NR-R-13-10432 

NTIS 

Fast  trigger  and  control  circuits  have  bean  designed  for  a  system 
of  high-voltage  generators  used  for  spark  chamber  supply.  Tha  trigger 
circuit  has  bean  constructed  on  th#  basts  of  the  tube  GJ-30  erd 
semiconductor  transistors  KT603B  Operating  in  a  showar  regime.  The 
control  circuit  has  baan  constructed  of  inteo  ral  circuits  of  TTl 
type.  For  a  long  time  tha  schema  was  tasted  on  tha  magnet  spark 
Spectrometer  of  the  JINR  and  was  found  to  ba  highly  reliable. 
(Atomindax  citation  08:335382) 

Primary  Kaywords:  High-voltaga  Pulsa  Generators;  Spark  Chambers. 
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USE  OF  A  CORONA  IN  THE  NEEDLE-PLANE  SYSTEM  AS  A  HIGH-VOLTAGE  DIVIDER 
ELEMENT 

L.V.  Smirnov,  V.D.  Mikhailov  and  R.S.  Chechikov 
GKAE  Atomic  Energy  Institute.  Moscow,  USSR 
(01/1975). 

Availability:  HI IEFA-D-0246 
NTIS 

Soma  characteristics  are  investigated  of  a  corona  dieeherga  in  a 
needle-surface  system  with  a  viaw  to  utilizing  corone-di splay i ng  gaps 
as  elements  of  a  high-voltage  divider.  Results  are  cited  for 
preliminary  trials  of  a  "corona  divider"  modal.  A  comparative 
assessment  is  also  given  with  regard  to  divider  efficiency. 

(Atomindax  citation  OS. 340870) 

Primary  Keywords-  Electrostatic  Accelerators;  Breakdown;  Comparative 

Evaluations;  Corona  Discharges;  Efficiency;  Electric 
Potential;  Madium  Prassura;  Nitrogen;  Pressure 
Dependence 

Secondary  Keywords:  ERDA/430200;  USSR;  NTISINIS 

Distribution  Restriction:  AVAILABLE  IN  MICROFICHE  ONLY.  U.S.  SALES 
ONLY. 


5204 

(PARTICLE  BEAMS.  ELECTRON;  SWITCHES,  CLOSING;  ENERGY  STORAGE. 

CAPACITIVE) 

(Reviews;  Reviews;  Marx  Generators) 

LASER-FUSION  AND  ELECTRON-BEAM-FUSION  PROGRESS  REPORT  JULY-DCCEMBER  1974 

Sandia  Labs.  Albuquerque.  N**  87115 

Sandia  Report  No.  SAND75-0262  (04/1975). 

Availabi lity:  SAND75-0262 
NTIS 

This  report  provides  an  ovarview  of  tha  research  conducted  at 
Sandia  Laboratories  in  July-December  1974.  Tha  laser  fusion  program 
is  discussed  with  most  attention  placed  on  lasing  action  in  tha 
losing  medium  and  target  interaction.  The  report  on  electron  beam 
fusion  is  character i sad  by  sections  on  anargy  storage,  switching, 
transmission  lines,  and  diode  construct i on .  Theoretical  work  on 
target  design  and  plans  for  tha  future  are  included.  0  Refs. 

Primary  Keywords:  E-baam;  Water  Switch;  Oil  Switch;  Gas  Gap;  Blumlain; 

Magnetic  Insulation,  Water  Insulated  Transmission 
L  i  na 

Secondary  Keywords:  HF  Laser;  KrO  Laser;  Laser-target  Interaction 
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(SWITCHES,  OPENING;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Explosivo  Fuses;  Miscellaneous) 

MICROWAVE  DOPPLER  MEASUREMENTS  OF  THE  IONIZATION  FRONT  IN  CYLINDRICAL 
SHOCK  WAVES  FROM  EXPLODING  WIRES 
D.L.  Jones  and  M.  Gallet 

National  Buraau  of  Standards.  Boulder,  CO  80302 
Exploding  Wires.  Vol .  2  pp.  127-144  (01/1942). 

Strong  cylindrical  shock  waves  from  exploding  wires  have  bean 
measured  by  microwave  Doppler  techniques.  The  results  obtained 
simultaneously  on  two  or  three  independent  frequencies  are  in  very 
good  agr ■ament  and  show  that  tha  ionization  front  is  well  defined. 

The  Taylor-lin  similarity  blast  wave  theory  for  the  shock  wave 
Propagation  is  well  verified  over  distances  up  to  4  or  7  cm  under  the 
Presont  conditions.  Systematic  results  for  the  detarmi net i on  of  shock 
wave  energy  and  the  efficiency  for  shock  production  in  air  over  a 
range  of  pressures,  wire  diameters,  and  stored  electrical  energy  are 
presented.  Relative  to  optical  methods  used  in  the  some  problem  the 
Present  technique  is  more  sensitive  and  perhaps  more  precise.  It  is 
remarkable  that  very  good  reflections  ere  still  consistently  obtained 
when  the  shock  Mach  number  falls  below  3  in  air.  From  the  calculated 
temperaturg  and  ionization  in  the  shock  front,  the  expected  electron 
density  should  then  be  negligible.  This  effect  is  probably  a  result 
of  the  pre-exc I  tat  ion  of  the  gas  ahead  of  the  shock  front,  caused  by 
ultraviolet  radiation  from  the  wire  explosion  or  from  the  advancing 
shock  front  itself.  There  is  also  a  relatively  weak  prtcursor,  for 
which  recent  microwave  absorption  measurements  have  indicated 
electron  densities  of  the  order  of  lEll/cu.  cm.  several  cm.  ahead  of 
the  front.  The  good  reflection  at  low  Mach  numbers  permits  one  to 
show  that  the  similarity  theory  is  still  valid  until  Mach  number  4  or 
below.  9  Refs. 

Primary  Keywords:  Exploding  Wire;  Shock  Wave;  Low  Mach  Numbers; 

"omparison  With  Optical  Technique;  Pre-excitation; 
‘recursor  Ionization 
COPYRIGHT:  1962  Fl ENUM  PRESS 


5L- 

(SWITCHES.  OPENING) 

xp  osi V“PR£CURS0R  ELECTRONS  AHEAD  OF  CYLINDRICAL  SHOCK  NAVES 
D.L.  Jones 

Not i on? 1  Bureau  of  Standards,  Boulder,  CO  80302 
T he  Physics  Of  Fluids,  Vol. 5.  No.  9  pp  1121-1122  (09/1942). 

Microwave  absorption  techniques  ere  used  to  study  the  ionization 
ahead  of  cylindrical  shock  waves  produced  by  exploding  wires.  Before 
the  front  of  the  shock  waves  reaches  the  microwave  boom,  significant 
ionization  occurs  in  the  area.  Possible  explanations  ore  discussed. 
The  tests  were  done  using  a  copper  wire  in  air.  ergon,  nitrogen,  end 
i'»lium.  B  Refs 

Primary  Keywords:  Exploding  Wires;  Plasma  Radiation;  Cylindrical  Shock 
Wave:  Gas  Pressure 
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( Gas  Gaps .  Optical) 

LASER  TRIGGERED  SPARK  GAP  USING  FIBER  OPTIC  TRANSMISSION 
H  .  C .  Mar  jes 

Taxes  lech  University,  Lubbock.  TX  79469 
lil  Report  No  LCRL  15202  (12/1979), 

Aval  lab! 1 1 ty:  UCRL  15202 
NTIS 

The  use  of  an  optical  fiber  In  a  laser  triggering  system  is 
described.  The  fiber  transmits  a  high  power  ruby  laser  pulse  which 
triggor*  a  high  voltaoe  spark  gap.  The  spark  gap  is  a  gas  switch  on  e 
water  dielectric  Blumlein  generator  which  is  pulse  charged  by  a  three 
stage  Marx  bank.  Typical  operating  paramertars  for  the  spark  gap  ere: 

2  cm  gop .  2700  Terr  pressure,  Ar-N/sub  2/  gas  mixture,  and  a  charging 
voltage  of  200  kV  The  single  strand.  1  mm,  quartz,  optical  fibar  is 
selected  specifically  for  high  power  transmission  capability.  Laser 
pulses  of  4  MW  «r»  coupled  into  end  transmitted  by  the  fiber  with  no 
obse-ved  damage  The  overall  optical  system  transmission  efficiency 
is  6 T- The  triggering  per er f ormence  of  the  system  is  excellent  in 
that  switching  delays  of  less  than  10  ns  and  subnanosecond  jitters 
are  measured  11  Refs 

Primary  Keywords:  Lasor  Triggering;  fiber  Optic;  Ruby  Laser;  low  Jitter 
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(PARTICLE  BEAUS) 

( Ravi  mi) 

DEVELOPMENTS  IN  SANDIA  LABORATORIES  PARTICLE  BEAM  FUSION  PROGRAM 
G.  Yanas  and  Tha  Sandia  laboratories  Particla  Beam  Fusion  Group 
Sandia  Labs.  Albuquerque.  NM  87113 

Sevevth  IntarnationaL  Confaranca  On  Plasma  Physics  And  Controllad 
Nuclear  Fusion  Resaarch  (08/1978). 

An  overview  of  work  bating  done  by  tha  Sandia  Labs  particla  beam 
fusion  group  is  presented.  Developments  in  the  areas  of  light  ion 
drivers  and  targets  specifically  tailored  for  that  typo  of  beam  are 
described.  Overall  raquiraents  for  the  reactor  itself  are  examined. 
21  Refs- 

Primary  Keywords:  High  Energy;  High  Current;  High  Power 
Secondary  Keywords:  Fusion  Reactor;  Fusion  Targets 
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( BREAKDOWN  STUDIE5) 

(Partial  Discharges) 

AN  INFORMATIVE  METHOD  FOR  RECORDING  PARTIAL  DISCHARGES  IN  INSULATING 
MATERIALS 

R.G.  Johnson  and  S.J.  Tibbetts 

Honeywell  Corporate  Research  Center,  Bloomington,  MN  53420 
The  Review  Of  Scientific  Instruments,  Vol .  44,  No.  4,  pp  519-320 
(04/1473) . 

A  method  of  recording  large  numbers  of  partial  discharge  pulses 
graphically  as  a  function  of  specimen  voltage  on  e  linear  tima  base 
is  described  The  conventional  method,  using  a  lissajous  figure 
synchronized  with  the  specimen  voltage,  does  not  show  a  graphic 
relation  between  the  pulse  occurrence  and  specimen  voltege,  end  is 
limited  by  the  repetitive  nature  of  the  Lissajous  figure.  Examples  of 
the  discharge  pulse  patterns  obtained  with  the  new  method  arc  given 
to  illustrate  the  versatility  of  the  technique.  The  method  provides 
useful  information  in  the  study  of  partial  discharge  character i st t cs 
and  causes.  1  Refs. 

Primary  Keywords:  Partial  Discharge;  Several  Discharges;  Automated 
System;  Specimen  Voltage  Recording 
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(INSULATION.  MATERIAL) 

(Gas) 

COMPRESSED  GAS  INSULATION  IN  THE  MILLION-VOLT  RANGE:  A  COMPARISON  OF 
SF/SUB  6/  WITH  N/SUB  2/  AND  CO/SUB  2/ 

S.F.  Philp 

Massachusetts  Institute  of  Technology,  Cambridge.  MA 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-82,  No.  3. 
PP  334-339  (04/1963). 

Maximum  voltege  which  can  be  insulated  between  a  sphere  end  a 
plane  has  been  measured  as  e  function  of  gas  pressure  end  gap.  It  is 
found  to  be  approximately  three  times  higher  in  SF/sub  4/  then  in 
N/sub  2/  ♦  co/sub  2/,  up  to  pressures  of  roughly  9  etm.  For  higher 
pressures  the  relative  superiority  of  SF/sub  4/  over  N/sub  2/  ♦ 

CO/ sub  2/  diminishes.  Gradients  of  more  than  100  MV/m  were  insulated 
on  e  19-mm-dtemeter  electrode  in  20  atm  of  SF/sub  */ .  24  Refs 

Primary  Keywords:  Sohere-plane  Gep;  Several  Gases;  Variable  Gas 
Pressure;  Variable  God  Spacing 
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(Gas) 

FLUOROCARBON  GASES 

J.T.  Milak 

Hughes  Aircraft  Ce.  Culver  City,  CA  90230 

Date  sheets  No.  ds-142,  2p  (11/1964). 

Availability:  AD-608  897 

NTIS 

A  compilation  of  the  electrical  properties  of  various  helocarbon 
or  helogeneted  hydrocarbons  known  as  Freons.  Genetrons,  Arctons, 
etc.,  is  presented.  A  master  iden  tification  chart  relating  the 
tradenames  end  numbers  to  the  cheeiical  name  is  included  for  easy 
reference.  Detailed  electrical  properties  include  Corona  effects, 
dielectric  constant,  dielectric  strength  end  dissipation  factor.  Each 
proportv  is  compiled  over  the  widest  possible  range  of  pressure, 
temperature,  electrode  geometry  effects  end  types  of  electrodes  from 
references  obtained  in  e  thorough  1 i taraturo  search.  Physical  and 
chemical  property  data  are  also  included  as  well  as  electrical  and 
electronic  applications.  (Author) 

Primery  Keywords:  HALOGEMATED  HYDROCARBONS  ELECTRICAL  PROPERTIES: 

FLUORINE  COMPOUNDS  ELECTRICAL  PROPERTIES;  ElECTRIC*l 
PROPERTIES  HAIOGENATED  HYDROCARBONS;  GASES: 
DIELECTRICS;  FlUOROCHLORIDES;  BROMINE  COMPOUNDS, 
FLUORIDES;  ALIPHATIC  COMPOUNDS;  ELECTRICAL  CORONA. 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

INVESTIGATION  OF  A  LASER  TRIGGERED  5* ARK  GAP 

W.K.  Pendleton  (1)  end  AH.  Guenther  (2) 

(1)  AFIT,  W'lght-Patterson  AFB,  OH 

(2)  AFWL  ,  K  i  rt  lord  AFB,  NM  8M17 

The  tO'iew  Of  Scientific  Instruments.  Vol  36.  No.  11.  pp  IS46-1S50 
(11/1965)  . 

The  influence  of  parameters  effecting  the  laser  triggering  of  « 
high  voltage  electrical  sphero-sphera  gap  has  boon  aipir > mental ly 
invest i gat ad .  Of  primery  interest  was  the  Oelay  time  between  arrival 
of  the  laser  pulse  end  eu-r«nt  flow  across  the  gap.  This  daisy  was 
studied  as  a  function  o'  total  loss'-  beam  powar  (0-8C  MU),  dioie-tric 
gas  (SF/sub  6/.  M/ sub  2/.  a»r>*  gas  pressure  (1001400  Terr); 
electrode  spacing  (0.4-1  S  c<",;  gap  oloctrir  f  old  (10-100  kV/cm>; 
end  focus  Point  location  between  two  S  cm  d  em.  stainless  stool 
spheres.  Delay  times  less  than  10  nsec  were  observed  in  SF/sub  6/  at 
atmospheric  pressure  w! th  correspond! ng  low  jitter.  For  the  cases 
studied  deley  times  varied  inversely  with  th#  electric  field,  gas 
pressure,  end  focus  point  distance  from  the  mod*  surface.  Above  a 
certain  loser  beam  pewt'  the  delay  time  was  not  a  significant 
function  of  loser  power  for  th#  range  studied.  Aoplicetions  of  loser 
triggering  ere  discussed  with  s  description  of  current  and  future 
research  areas.  12  Refs 

Primary  Keywords:  Delay  Measurement;  Sphere- spher*  Gap;  Several 

Variable  Pressure;  Variable  Spacing,  Variable  Veltar* 
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NANOSECOND  SWITCH  DEVELOPMENT 
J.M.  Proud  end  P.  Falsonthel 
Space  Sciences  Inc.  Waltham.  MA 

Technical  rapt .  1  Jun  64-1  Apr  65  No.  SS1-229-PR,  1S4p  (11/1943). 
Availability:  AD-474  65J/3ST 

NTIS 

A  program  to  develop  e  switch  or  switch  technique  suitable  for  use 
in  a  stripline  voltage  multiplication  circuit  is  reported.  Switch 
requirements  include  rise  time  end  jitter  of  less  than  S  nsec, 
inductance  in  the  low  nanohenry  range,  as  well  as  simplicity, 
rslisbility  end  ease  of  maintenance.  Two  major  tasks  were  the  design 
and  davalopment  of  •  high  pressure  gas  switch  aimed  at  meeting  the 
above  requirements  end  the  obtaining  of  sufficient  fundamental 
breakdown  data  in  liquid  and  solid  dielectrics  to  show  their 
feasibility  as  a  nanosecond  switching  medium.  A  comprehensi ve  switch 
litereture  search  end  the  bibliography  included  here  show  that  no 
existing  switches  meet  program  reau i roments.  (Author) 

Primary  Keywords:  Pressure  Swi tche»_Electr i c  Switches;  Dielectric 
Films;  Dielectrics;  Solids;  Liquids;  Pulse 
Generators;  Gos  Discharges;  Electric  Discharges; 

Rel iebi li ty( Electron! cs) ;  Abstracts;  Helogeneted 
Hydrocarbons;  Helocarbon  Plastics;  Hydrocarbons 
Secondary  Keywords:  Nanosecond  Switch;  Strip! ine  Circuits;  NT1SDCDXD 
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(SWITCHES.  CLOSING;  SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical;  liquid  Gaps.  Electrieel) 

THE  ADVANCED  DEVELOPMENT  OF  WATER  TRIGATRON  AND  THREE-ELECTRODE  SULFUR 
HEXAFLUORIDE  SWITCHES 

T.  Fleischman  and  I.  Smith 

Physic  Intornati onal  Co.  San  Leandro,  CA  94S77 
Physics  Internet » onal  Report  Ho.  PIFR-114  (01/1970). 

Avai lability.  AD  707407 
NTIS 

In  this  report,  the  performances  of  e  water  trigatron  end  e  field 
distortion  gas  gap  are  eoapared.  Voltage  of  interest  ranged  from  300 
kV  to  1  MV  with  jitters  of  1  ns  or  less  desirable.  The  gos  switch  is 
an  SF/sub  6/  filled  spark  gap  with  both  e  knife  edge  end  fine  wire 
used  as  a  trigger.  Since  the  switch  was  designed  to  operate  in  e 
water  filled  lino,  the  water  trigatron  was  at  first  thought  to 
provide  the  most  promise,  but  subsequent  tests  proved  that  the  gas 
switch  had  much  less  deley  and  jitter.  The  design  philosophy  is 
analyzed  for  each  switch  with  several  design  tips  presented.  0  Refs. 
Primery  Keywords:  Water  Trigatron;  SF/sub  4/  Field  Distortion  Gsp; 

Porforeance  Tests;  Design  Considerations; 

Transmission  Line 


(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

IONIZATION  EFFECTS  IN  A  HYDRODYNAMIC  MODEL  OF  RADIATION-DRIVEN 
BREAKDOUN  WAVE  PROPAGATION 

M.H.  Key 

Ruepn’s  University  of  Belfast 

Journal  Of  Physics  B  ;Atom.  Molec.  Phy*. ,  Ser.  2,  Vol.  2,  pp  544-S30 
(09/1969) 

An  extension  of  the  hydrodynamic  theory  of  radi«tien-dri van 
breakdown  wave  propagation  is  described  in  which  ionization  is 
treated  explicitly  in  the  conservation  equations.  A  cubic  equation 
relating  the  instantaneous  velocity  to  tha  absorbed  laser  flux 
dans  ty  is  obtained.  This  reduces  to  the  result  obtained  by  Rameden 
end  Sevic  in  1964  end  Raizer  in  1965  if  ionization  energies  ere 
neglected.  Calculated  results  from  the  present  theory  ere  compared 
with  those  obtained  by  neglecting  ionization.  For  the  regime  of 
interest  in  loser- i ndueod  broakdown  of  gases,  the  effects  of 
ionization  a r»  soon  to  bo  significant.  10  Refs. 

Primary  Keywords:  Loser  Driven  Breakdown;  Breakdown  Wave;  Theory; 

Myd'-odynemi c  Theory;  Conservation  Equation; 

Breakdown  Wave  vs  laser  Flux  Relationship 

COPYRIGHT:  1969  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 


(PULSE  GENERATORS;  5WITCMES.  CLOSING) 

(Line  Type:  Gas  Gaps-  Electrical) 

MIkTIMEGAVOLT  MODULATOR  STUDY 
J  J.  Moriarty.  H.I.  Milde  end  J.E.  Hippie 
Ion  P*y9ics  Corp,  Burlington,  HA  01803 
Final  technical  rapt .  6  Mar  69-4  Mar  70  (08/1970). 

Availability-  AD-873  259/6ST 
NTIS 

Energy  storage  end  switching  systeas  related  to  modulator 
operation  at  voltages  in  oxcass  of  one  million  volts  ere  discussed. 
Two-bos: c  switch-closure  schemes  are  treated  in  detail:  the  trigatron 
a-d  the  lasor-tr i ggorod  switch.  Experieontel  determinations  of 
mult  image vo It  switching  range  end  spark  gap  erosion  ere  described. 
Test  results  ere  presented  for  o  high  voltage  puls*  generator  which 
can  bo  controlled  from  ground  potpntial  by  means  of  optical 
telemetry.  A  1-HV  prototype  of  a  high  average  power,  high  voltage 
pok.*-  supply  developed  at  the  High  Voltege  Engineering  Corporation  is 
described.  (Author) 

Primary  Koywords:  Modul otor s_Pu 1 se  Generators;  Electronic  Switches; 

Trigger  Circuits;  Lasers;  Radar  Equipment;  Voltage; 

Power  Supplies 

Secondary  Keywords:  NTISDODXD 

Distribution  Restriction:  DISTRIBUTION  LIMITATION  NOW  REMOVED. 


5297 

(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PHOTOGRAPHIC  AND  OSCILLOGRAPHIC  INVESTIGATIONS  OF  SPARK  DISCHARGES  IN 
HYDROGEN 

A. A  Doran  end  J.  Meyer 

University  of  Maw  England,  Armidale,  NSW*  Australia 

British  Journal  Of  Applied  Physics.  Vol.  18.  pp  793-799  (16/1947). 

The  development  of  spark  discharges  in  near-uniform  fields  under 
low  over-voltage  has  been  studied  with  nanosecond  resolution  using 
imago  convertor  end  intensifior  techniques.  The  results  indicate 
three  main  phases  in  the  development  of  the  discharge  from  the  tims 
of  initiation  by  the  Townsend  mechanism  up  to  tha  stage  where 
complete  voltage  collapse  across  the  gap  is  achieved.  First,  e 
quasi -stable  glow-like  discharge  is  built  up,  then  •  thin  filament 
progresses  from  the  anode  to  the  cathode-fell  region.  Finally,  a 
luminous  region  moves  quickly  from  cathode  to  anodo.  leaving  behind 
tha  highly  conducting  spark  channel.  5  Reft. 

Prima**v  Keywords-  Hydrogen  Breakdown;  Near-uni  fere  Field;  Smell 

Overvoltage;  Three  Breakdown  Phases;  Glow  Region; 
Filament;  Spark  Channel 
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PICOSECOND  RISETIHE  SWITCH  STUDY 
J.M.  Fraud  and  H.J.  Hubar 
Ikor  Inc.  Burlington,  MA 
Pinal  rapt.  (08/1*67). 

Avai lability:  AD-820  141/tST 
NT  IS 

This  affort  is  part  of  a  pro or a*  aimed  at  utilising  nanosacond 
pulsas  to  provida  suparior  ranga  rasolution  in  long  range  radar.  Tha 
ganaration  of  nanosacond  pulsas  requires  switches  with  picosacond 
risetime  and  jitter  capabi 1 i tips.  Tha  objective  of  this  prograa  was 
to  davalop  tha  nacassary  switching  techniques  in  tha  picosacond  tiaa 
doaain.  Apparatus  and  a  measurement  technique  hava  baan  davalopad  and 
applied  to  high  voltago  spark  gap  switching  tiaas  in  tha  10  to  the 
Minus  11th  power  sac  tiaa  doaain.  Tha  investigation  has  included 
study  of  electrode  notarial  and  surface  condition  loading  to 
ultra-fast  closure  tiaas  in  highly  over-voltad  gaps  brought  about  by 
enhanced  high  field  electron  emission.  Closure  times  of  50  psec  or 
lass  hava  baan  achieved.  Ultraviolet  triggering  of  overvolted  gaps 
has  bean  observed  with  jitter  as  low  as  25  psec. 

Primary  Keywords:  Electronic  Switches  Sparks;  Pulse 

Ganerators^Elaetroni c  Switches:  Radar  Pulsas.Pulsa 
Generators;  Gas  Discharges;  Ultraviolet  Radiation; 
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THEORETICAL  AND  EXPERIMENTAL  STUDY  OF  SUPERCONDUCTING  INDUCTIVE  STORAGE 
SYSTEMS 

O.K.  Hawardt,  D.  Ma*ony,  H.K.  Chung  and  L.D.  Holland 
Casa  Western  Reserve  University.  Cleveland.  OH  44106 
AFOSR  Report  No-  AFQ5R-76 “2886  (  10/1*78). 

Availabil i ty:  AD  A062076 
NT  IS 

This  report  covers  a  two  year  effort  to  davalop  efficient  pulse 
inductive  storage  sources.  Two  schemes  have  been  considered  in 
detail.  One  scheme  is  based  on  the  electromagnet i c  duel  of  the 
classic  nary  generator.  In  the  other  scheme  a  pulse  shaping  circuit 
has  been  used  to  improve  the  energy  transfer  from  tha  storage  to  tha 
load.  In  the  process  of  these  investigations  two  types  of  flux  pumps 
Neva  been  investigated.  These  superconduct i ng  devices  ere  ideal  to 
provide  the  charging  current  to  the  inductors.  Fast  acting  pumps  ware 
designed  end  built*  Their  response  is  several  orders  of  magnitude 
better  than  is  currently  available.  28  Refs. 

Primary  Keywords:  Inductive  Storage;  Pulsed;  Flu*  Pump;  Shaping  Circuit 


(PARTICLE  BEAMS)  POWER  CONDITIONING;  SWITCHES,  CLOSING;  SWITCHES, 
OPENING) 

(Reviews;-  Pulse  Forming  Lines;  Gas  Gaps,  Optical;  Explosive  Fuses) 
PARTICLE  BEAM  FUSION  PROGRESS  REPORT  JANUARY  1*80  THROUGH  JUNE  1*80 
Sandia  Labs.  Albuquerque.  NM  67115 
Sandie  Raport  No.  SAND80-2500  (05/1981). 

Availability;  SAND80-2500 
MTIS 

This  report  provides  an  overview  of  the  particle  beea  fusion 
sffort  at  Sandia  Laboratories  for  tha  period  of  January- June  1*80. 
Sections  on  vacuum  ion  diodei,  analysis  of  magnetically  insulated 
convolutes.  Marx  generator  development,  laser  end  X-ray  triggering  of 
spark  gaps,  opening  switches,  end  power  flow  studies  ere  included,  as 
well  as  sections  on  plasma  diagnostics  end  fusion  target  design  end 
analysis.  Rep-rated  systems  are  briefly  presented.  18*  Refs. 

Primary  Keywords:  PBFA;  Proto;  Ion  Beam;  Marx  Generator;  Magnetic 
Insulation;  Spark  Gap;  Intrepid  Damning  Switch; 

Power  Flow;  Resonant  Transformer;  Rep-retad 
Secondary  Keywords:  Particle  Beem  Fusion;  Fusion  Target;  Plasma 
Di agnost i cs 
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(ENERGY  STORAGE.  CAPACITIVE) 

( Capacitors) 

CAPACITORS  FOR  AIRCRAFT  HIGH  POWER  (FINAL  REPORT) 

R.D.  Parker 

Hughes  Aircraft  Co,  Culver  City.  CA  *0230 

AFWAL  Report  No.  AFUAL-TR-80-2037  (04/1980). 

Availability:  AD  A087427 
NTI5 

This  resort  describes  an  experimental  exploratory  development 
program  conducted  by  Hughes  Aircraft  Company  to  develop  reliable 
light-weight  pulse  discharge  capacitors  for  eirborno  application.  The 
specific  duty  was  a  1  min.  burst  every  2  hrs.,  end  both  low  (SO  PPs) 
end  high  (300  pps)  repetition  rote  service  was  to  be  considered.  The 
energy  density  goals  were  400  to  1100  J/kg  with  a  20  mrcrosec. 
capacitor  pulse  width.  A  five  layer  polysulfone/kraft  paper 
dielectric  was  selected  for  high  rate  service,  while  poly v i nyl i dene 
flour i de/kreft  paper  was  chosen  for  the  low  rata  service.  Both 
mineral  oil  and  di octylphtelete  fluids  were  used.  A 
hi  ghly- i  nstrumented  test  bey  accurately  simulated  a  PFN  environment 
end  allowed  detailed  and  accurate  test: ng. Three  types  of  complete 
capacitors  were  built,  ell  for  high  rate  service.  0  Refs. 

Primary  Keywords:  Capacitors;  Pulse  Discharge;  Pulsed  Capacitors; 

Pulse  Power 

Secondary  Keywords:  Pulse  Forming  Networke;  Energy  Storage;  Dielectric 
Systems 


(PARTICLE  BEAMS.  ELECTRON) 

(Tmrget  Interactions) 

CHARGING  DIELECTRICS  WITH  A  BEAM  OF  CHARGED  PARTICLES 
A. A.  Vorob’yev.  O.B.  Yevdokimov  end  V.H.  Gusel’mkov 
FTD  Reprot  No.  FTO-IDCRS )T-1448-77  (08/1*77). 

Trans.  From:  Radi etsi onneye  Fizika  Nemetal 1 i chesk i kh  Kristailov  3. 

131-138  (1*71)  By  M.C.  Reynolds 
Availability:  FTD-IDCRSIT-1448-77 

HTIS 

This  pepmr  discusses  the  possibility  of  charging  dielectrics  with 
an  electron  or  radiation  beam.  The  authors  consider  theoretically  the 
two  basic  aspects  of  charge  deposition  in  dielectrics:  1>  transport, 
moderation  and  thermal i zet i on  of  electrons  with  the  creation  of 
volume  charge,  end  2)  drift,  capture,  end  neutral i zet i on  of  thermal 
electrons.  The  authors  go  on  to  analyze  the  moat  likely  conditions 
for  change  buildup  end  show  that  this  buildup  is  heavily  dependent  on 
beam  current.  The  character » sti cs  of  the  discharge  after  completion 
of  the  charging  process  is  also  considered.  5  Refs. 

Primary  Keywords:  Fast  Electron  Beem;  Gemma  Ray  Beam;  Theory; 

Dependence  On  Beem  Current;  Spoliation 


(BREAKDOWN  STUDIES;  PARTICLE  BEAMS,  NEUTRAL) 

(Gas.  Electrical;  Generation) 

CROSS  SECTIONS  FOR  CHARGE  TRANSFER  COLLISIONS  INVOLVING  HYDROGEN  ATOMS 
Y.  Keneko.  T.  Arikawe,  Y.  Itikewa,  T.  Iwai  and  T.  Kato 
Nagoya  University,  Nagoya,  Japan 
No.  IPPJ-AM-15.  166p  (10/1*80). 

Availability:  N8 1 - 1 484  7/0 

NT  IS 

Experimental  date  on  the  cross  section  for  H  ♦  X  sup  qt  yields 
H(*)  ♦  X  sup  (m-l>4  er#  compiled  for  any  element  X  end  charge  state 
q.  The  result  is  shown  in  graphs  as  a  function  of  collision  onorgy.  A 
scaling  lew  for  the  cross  soction  is  dsrived  thsoret i cal ly  to  provide 
quant itative  information  for  hi ghly~st r i pped  ions  for  which  no  data 
are  available.  Cross  sections  for  somo  related  processes  era  also 
shown. 

primary  Keywords:  Charge  Exchange;  Collision  Parameters,  Hydrogen 

Atoms;  Plasmas  (Physics);  Scattering  Cross  Sections; 
Excitation;  Graphs  (Charts);  Ion  Density 
(Concentration);  Ion  Temperature;  Nuclear  Fusion; 
Scaling  Lews 

Secondary  Keywords:  Foreign  Technology;  NT1SNASAE;  NTISFNJA 


(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Electrodos;  Gas  Gaps,  Materials) 

ELECTRODE  MATERIAL  RELEASE  DURING  HIGH  VOLTAGE  BREAKDOWN 
R.T.  Schneider,  T.B,  McCall  III  end  H.G.  lohnert 
University  of  Florida,  Gainesville,  FI 
NASA  Report  No.  NASA  CR-107880  (01/1*69). 

Availability:  M70-17442 

NTIS 

This  report  begins  with  a  comprahensi va  survey  of  the  available 
literature  in  the  eraee  of  vacuum  breakdown  and  alectrode  erosion. 
After  pointing  out  some  of  the  deficiencies  end  strong  points  of  the 
quieting  work,  tha  authors  proceed  to  describe  an  experiment  to 
measure  the  eroded  electrode  mess  oar  shot  end  to  ascertain  whet 
happens  to  this  eroded  mass.  The  diagnostics  used  were  neutron 
activation  end  gemma  ray  spec t roman try.  Several  erosion  patterns  ere 
exhibited,  along  with  pictures  of  typical  breakdowns*  An  analysis  is 
also  given  far  tha  fata  of  tha  material  ejected  from  tha  electrodes. 
**  Refs. 

Primary  Keywords:  Vacuum  Breakdown:  Prebr eakdown ;  Polarity  Effects; 

Matarial  Release;  Aluminum  Electrode;  Coppor 
Electrode 
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(ENERGY  STORAOE.  CHEMICAL;  PULSE  GENERATORS) 

(Flux  Compression  Generators;  Flux  Compression) 

AN  INTRODUCTION  TO  EXPLOSIVE  MAGNETIC  FLUX  COMPRESSION  GENERATORS 
C.M.  Fowler,  R.S.  Ceird  and  W.B.  Corn 
Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 
LASL  Report  Ho.  LA  5890-MS  (02/1*75). 

Aveilebi lity:  LA-5890-MS 
LASL 

Various  types  of  explosive  flux  compression  generators  ere 
illustrated  end  their  reLetive  advantages  ere  compered.  Experiments 
ere  described  in  which  energy  was  supplied  by  these  generators.  The 
experiments  wore  selected  to  show  both  versatility  and  limitations  of 
the  devices.  Generator  principles  ere  derived  from  lumped  parementer 
circuit  theory.  15  Refs. 


(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Surface  Fleshover;  Solid) 

CONTAMINATION  EFFECTS  ON  HVDC  INSULATOR  FlASHOVER 

T.  C-  Cheng 

University  of  Southern  California.  Los  Angeles.  CA  *0007 

EPRI  Report  No.  EPRI  EL-1203  (11/1*7*). 

Availability:  EPRI  EL-1203 

EPRI 

An  integrated  field  and  laboratory  study  was  conducted  to 
investigate  the  mechanism  of  flashovor  of  contaminated  insulators 
under  HVDC  conditions.  Tho  field  testing  reck,  construction  at  the 
Sy 1  mar  Converter  Station,  is  directly  energized  by  the  Pacific  HVDC 
Intertie.  Salient  factors  identified  in  the  field  studies  were 
reproduced  under  simulated  conditions  in  the  laboratory  for  in-depth 
studies.  Effects  of  each  factor  were  studied  one  at  a  time  using  a 
highly  controllable  laboratory  testing  procedure.  Newly  discovered 
phqnomana  which  occur  during  tho  fleshover  process  such  ss  formation 
of  clean  rones  and  tho  deleterious  effect  of  nitrates  on  insulating 
materials,  were  observed.  Theories  were  formulated  to  explain  tha 
mechanisms  involved  in  these  phenomena.  Electrochemical  properties  of 
contaminants  and  their  effects  on  flashover  process  were  examined. 

The  relationship  between  single-component  salts  and  mult i -component 
salts  was  investigated.  Experiments  on  eorona  intietlen  on  a 
contaminated  insulator  were  performed.  5  Refs. 

Primary  Keywords:  Insulators;  Contamination;  HVDC  Fleshover 

Secondary  Keywords:  HVDC  Transmission 
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(PARTICLE  BEAMS,  NEUTRAL;  PARTICLE  BEAMS.  NEUTRAL;  PARTICLE  BEAMS. 

NEUTRAL) 

(Generation;  Transport;  Target  Interactions) 

FIELD-REVERSED  MIRROR  PILOT  REACTOR 

Authors  Unknown  (1),  Authors  Unknown  (2)  end  Authors  Unknown  (S) 

(1)  Lawrence  Livermore  Lab,  Livermore,  CA  *4550 

(2)  General  Atomic  Co,  San  Diego,  CA  *2121 

(3)  Pacific  Gas  And  Electric  Co.,  San  Francisco.  CA  *4115 

ERPI  Report  No.  EPRI  AP-1544  (09/1*80). 

Availability:  EPRI  AP-1544 

EPRI 

This  report  concludes  a  two-year  effort  to  design  a  near-term 
small-scale  fusion  power  plant  which,  through  its  construction  end 
operation,  would  be  a  direct  end  Important  step  toward  the 
commercialization  of  fusion  energy.  The  fusion  reactor  pilot  plant 
was  designed  under  the  ground  rules  that  it  must  produce  net  power, 
be  compact,  have  minimum  total  cost,  and  use  near-term  (late  l*88's> 
engineering  technology.  Tho  neutral  beem  driven,  f i eld-reversed 
mirror  (FRM)  was  selected  as  the  fusion  plasma  confinement  concept 
around  which  the  pilot  plant  was  designed.  Although  tho  physics  date 
base  for  this  design  is  not  yet  well  in  hand,  it  is  being  pursued 
within  the  magnetic  field-reversal  framework  of  tho  U.S.  Mirror 
Fusion  Program.  Demanding  ontho  plasma  size,  the  pilot  plant  would 
gross  up  to  19-8  KU(m)  and  would  produce  up  to  18.7  PIW(o)  net.  with 
the  rtf i rpuleted  power  used  principally  for  the  noutral  beam 
injectors  a >d  r*f r i g*rot i on  for  the  superconducting  magnets.  106 
Refs. 

P'intrv  Keywords:  Deuterium  Beam;  11  A,  0.2  MeV  Beam;  Parallel 

Feamlines;  Penning  Source;  Minimum-!  Magnetic  Well: 
Ioffe  Bars:  Superconducting  Magnet 

Secondary  r*w,ords-  Ro'C4-'  Demon;  Tritium  Handling;  Cryogenic  System 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

STUDY  OF  ARC  BY-PRODUCTS  IM  (AS-INSULATED  EQUIPMENT 

Authors  Unknown 

Gould  Inc.  Greensburg,  FA  15601 

EPRI  Roport  Ho.  EFRI  EL-1646  (12/1980). 

Availability:  EFRI  EL-1666 
EFRI 

Tho  project  objective  mb  to  dovolop  •  ch««k«!  dots  boso  for 
sulfurhexaf lour ide,  SF/sub  6/  decomposition  products  os  gonorotod  by 
electrical  discharges  within  gas- i nsulotod  tquipntnt  to  sarvo  os  0 
basis  for  unifiod  handling  precoduros  of  faultod  SF/sub  6/  equipment 
and  disposal  of  tho  arc  products.  An  analysis  capability  ms  to  bo 
dovolopod  that  could  bo  usod  by  utilities  for  incipient  and  actual 
fault  analysis  on  SF/sub  6/  insulated  power  equipment.  Arced  SF/sub 
6/  gas  and  solid  samples  wore  gonerated  in  test  devices  which 
simulate  SF/sub  6/  circuit  breakers  or  SF/sub  6/  insulated  bus. 

Actual  production  hardware  and  procedures  were  used  for  assembly  ef 
the  test  devices.  Fault  are  currents  ranged  between  15  kA  and  5P  kA. 
Arced  SF/sub  6/  samples  were  obtained  and  shipped  in  stainless  steel 
cylinders.  Gaseous  arc  products  were  analysed  with  a  combination  of 
gas  chromatography-mass  spactroeetry .  The  attained  sensitivity  is  100 
ppa.  The  major  SF/sub  6/  arc  products  are  SOF/sub  2/  and  CF/sub  6/. 
The  amount  increases  with  are  energy.  SFO/sub  2/  can  effectively  be 
removed  by  absorber-scrubbers  containing  soda-lime,  activated  alumina 
and  molecular  sieves.  8  Refs. 

Primary  Keywords:  Sulfurhaxaf louri do  Gas;  Gas-Insu latad  Equipeant; 

Arcing  In  Sulfurhaxaf lour i da;  Arc  By-Products; 

Faults  In  Gas-Insulated  Equipment 
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.  (PULSE  GENERATORS) 

I  (Capacitive) 

|  A  PULSED  CURRENT  SOURCE  WITH  ENERGY  RECUPERATION 

C.I.  Kugushev  and  M.D.  Sukhachav 

Instruments  And  Exp9rtm»nt*l  Techniques,  Vol.  17,  No.  3,  pp  760-761 
(06/1974) . 

Trans.  From:  Fribory  i  Tokhnika  Ek spar i manta  3,  102-103  (May-Juna  1976) 
A  pulsed  power  supply  of  a  magnetic  Ians  having  recuperation  of 
energy  of  the  magnetic  field  of  the  lens  into  the  storage  capacitor 
is  described.  Stabilization  of  tha  charge  of  the  storage  capacitor  is 
achieved  by  cutting  off  the  charging  current.  The  described  principle 
of  designing  tha  source  ensures  e  high  rata  of  charging  tha  storage 
capacitor  for  high  voltage  stability  of  at  worst  0.01X;  this  allows 
an  amplitude  stability  of  the  current  in  the  load  to  ba  obtained 
which  does  net  exceed  0.03X  at  a  cycling  frequency  down  to  2  Hz.  3 
Refs. 

Primary  Keywords:  Energy  Recuperation;  Thyristor;  Inductive  Load; 

Conservation  Of  Energy;  Charging  Circuit;  Rap-rated; 

Low  Voltage;  Low  Currant 

Secondary  Keywords:  Magnetic  Lens 
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(POWER  CONDITIONING) 

(Pulse  Transformers) 

AIRCORE  PULSE  TRANSFORMERS  FOR  HIGMPOWER  LASERS 

G.J.  Rohwein 

*  Send i a  Labs.  Albuquerque,  HM  87115 

Laser  Focus  pp.  70-7 4  <01/1980). 

Aircore  pulse  trensforeers  are  proposed  as  alternative  to  Marx 
Generators  as  power  sources  for  highpower  lasers.  Tha  advantages  end 
disadvantages  in  using  the  aircore  transformers  are  discussed.  A 
comparison  of  two  types  of  aircore  transformers,  the  hel i cel-wound 
type  and  tha  spiral-strip  version,  is  made.  4  Refs. 

Primary  Keywords:  Aircore  Pulse  Transformer;  Reduced  Weight;  Reduced 
Complexity;  Flux  linkage;  Spiral-strip  Transformer 
Secondary  Keywords:  Laser 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Particle  Beams,  Electron) 

THERMAL  SENSITIVE  PAPE*  AS  A  DIAGNOSTIC  FO*  INTENSE  RELATIVISTIC 
ELECTRON  BEAM  DYNAMICS 

R.M.  Gilgenbech,  D.B.  McDermott  and  T  C.  Marshall 

Columbia  University,  Now  York,  NY  10017 

Review  Of  Scientific  Instruments,  Vo).  49.  No.  8  pp  1098-1099  (08/1978). 

Thermo 1  sensitive  paper  has  been  used  ss  e  diagnostic  for  an 
intenss  relativistic  electron  beam  propagating  in  a  rippled  magnetic 
field.  The  E  x  B  rotation  of  the  boom  has  been  measured  from  tho 
exposed  pattern  on  the  thermal  paper  and  used  to  calculate  the 
electrostet i e  field  of  the  beam  and  the  corresoondi ng  values  of 
electron  density  and  beam  current.  Exposed  strips  of  thermal  paper 
show  longitudinal  modulation  of  the  radial  electron  velocity  with  a 
period  correspond! ng  to  that  of  e  rippled  magnetic  field;  modulation 
of  the  redial  electron  velocitv  ot  the  cyclotron  frequency  has  else 
been  observed.  3  Refs. 

Primary  Keywords:  E-beem  Diagnostic:  Rippled  Magnetic  Field;  Velocity 
Modulation.  CXI  Rotation 
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(PULSE  GENERATORS;  SWITCHES,  CLOSING) 

(1C;  Thyristors) 

A  POWERFUL  THYRISTOR  MODULATOR 

N.M.  Gavrilov,  8.M.  Kozuev  and  A.V.  Stjptn 

Moscow  Engineering-Physics  Institute,  Moscow.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  17.  No  5,  pp  1340-1341 
< 10/1974) . 

Trans.  From:  Prlbory  i  Tekhnike  Eksporlmente  3.  84 -85 
(September-October  1974) 

A  powerful  thyristor  modulator  is  described  heving  the  following 
parameters:  pulse  power  S  MU;  length  of  the  shaped  pulse  56  to  S  0  0 
microseconds;  amplitude  of  the  output  voltage  120  kV;  pulse 
reoetiticn  frequency  1  Hz.  The  basia  of  modulato-  operation  »»  tha 
principle  of  complete  t’ischorge  of  tho  shaping  line  m«de  up  of  l-C 
sections  through  a  mot  coed  load.  The  commutator  is  a  controlled 
thyristor  spark  gsp  shunted  by  avalanche  diodes.  Devices  of  this  type 
may  be  used  in  accelerator  engi nearing.  4  Refs. 

Primary  Keywords:  Thyristor.  l-C  Pulse  Generator;  Pulse  lr*"»f#r««r, 
500  A  Output  Current 
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(ENERGY  CONVERSION,  THERMAL) 

(Loads) 

HIGH  PULSE  POWER  FAILURE  OF  DISCRETE  RESISTORS 

H.  Domingos  (1)  end  DC  Wunsch  (2) 

(1)  Clarkson  College  Of  Technology,  Potsdam,  NY  13675 

(2)  AFWL .  K I rt land  AFB,  NM  87117 

IEEE  Transactions  On  Parts,  Hybrids,  And  Packaging.  Vol.  PKP-11,  No.  3, 
pp  225-229  (09/1975). 

Theoretical  end  experimental  studies  have  bean  conducted  on 
discrete  resistors  to  determine  the  power  required  to  cause  failure 
as  a  function  of  pulse  width  over  the  range  1  microsecond  to  10  ms. 
Single  pulses  of  increasing  amplitude  were  applied  until  voltage 
breakdown  occurred,  the  resistor  shattered,  or  until  a  resistance 
change  of  5X  or  more  took  place.  Carbon  composition  (both  slug  and 
film  type),  wire-wound  (both  precision  end  power  type)  and  film 
resistors  ware  tasted.  Computsr  calculations,  temperature  cycling 
tests,  and  field  plots  wsre  utilized  to  interpret  the  results.  2 
Refs. 

Primary  Keywords:  Carbon  Resistor;  Wire-wound  Resistor;  Film  Resistor; 

1  Microsecond-10  Millisecond  Pulse  Width;  Component 
Destruction 
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(PULSE  GENERATORS) 

( Systems) 

MULTIPLE-CIRCUIT  PULSE  GENERATOR  FOR  HIGH  REPETITION  RATE  RARE  GAS 
HALIDE  LASERS 

C.P.  Wang 

The  Ivan  A.  Getting  Labs.  El  Segundo,  CA  90245 

The  Review  Of  Scientific  Instruments,  Vol.  49,  No.  10,  pp  1399-1400 
(10/1978) . 

A  multiple-circuit  high  pulse  repetition  frequency  (PRF)  pulse 
generator  for  the  pumping  of  rare  gas  halide  lasers  is  reported.  With 
this  multiple-circuit  design,  high  PRF  can  be  achieved  by  the  use  of 
existing  low  PRF  thyratron  switches  and  capacitors.  A  two-circuit 
pulse  generator  was  constructed,  erd  its  performance  is  described.  By 
means  of  this  pulse  generator  end  e  blowdown-type  fast 
trensverse-f low  system,  high  PRF  laser  action  in  XeF  was  obtained, 
typically,  6  mJ/pulse  at  1  kHz  or  6  W  average  power.  High  PRF  laser 
action  in  N/sub  2/  was  also  observed.  12  Refs. 

Primary  Keywords:  Modular  Pulsa  Generator;  Low  Rap-rate  Modules:  High 
Rep-rats  System;  Capacitive  Discharge  Circuit 
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(PULSE  GENERATORS) 

(Lina  Type) 

COMPACT  MEOAWATT  AVERAGE  POWER  BURST  PULSE  GENERATOR 
J.E.  Creadon,  J.  McGowan,  A.J.  Buff a  and  S.  Schneider 
ECOM.  Fort  Monmouth.  NJ  07703 

IEEE  Transactions  On  Electron  Devices,  Vol.  ED-26.  He.  II  pp  15BB-1502 
(11/1979). 

A  compact,  lightweight,  burst  mode  pulsa  generater  has  been 
designed  and  evaluated  at  e  megawatt  of  average  power.  Tha  modulator 
occupies  a  volume  of  0.81  cu  m  and  weighs  225  kg.  The  recently 
developed  MAPS-40  thyratron  and  two  high-energy  density  pu Isa- form i n-» 
networks  (PFH)  ere  used  as  the  switch  end  energy  store.  A  solid-state 
end-of-line  clipper  circuit  it  included  end  was  found  to  be  essential 
at  high  average  power  loadings.  The  modulator  has  been  evaluated 
using  a  cop par  auiphata  load  at  40-kV  paak  voltaga,  46-ka  peak 
current.  10-microsecond  pulse  width,  40-kA/oi cro second  current  rise, 
and  50  A  of  average  eurent  at  e  repetition  rate  of  125  Hz.  Repeated 
burst  on  times  of  5  s  in  e  35-s  time  period  have  been  demonstrated. 

4  Refs 

Primary  Keywords:  High  Avsroge  Power;  Modular  Design;  Rep-ratedi 

Hydrogen  Thyratron;  Design  Consi derat i ens;  Small  Size 
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(PULSE  GENERATORS) 

( Hard-tube) 

A  BROADBAND  PULSE  POWER  AMPLIFIER 
V.D.  Dvornikov,  S.T.  latusHkin  end  L.I.  Yudin 
Atomic  Energy  Institute.  Moscow.  USSR 

Instruments  And  Experimental  Tachniquas,  No.  2,  pp  373-375  (84/1969). 
Trans.  From:  fribory  i  Takhnika  Experiment#  2,  97-99  (March-Aprtl 
1969) 

A  circuit  is  given  for  a  pulse  ampl i fi or- shaper  that  guarantees 
empl i f i cat i on  from  3-5  V  to  3  kV  with  an  output  current  of 
appr ox matel y  20  A  in  a  pulse  having  e  duration  of  epprexiewtely  1 
msec.  The  edge:  of  the  output  pulse  have  e  duration  of  IS  to  20  nsec. 
The  amplifier  is  designed  using  secondary-emi ssi on  tubes.  The  '61-30* 
output  tubes  guarantee  a  pulse  power  of  more  then  30  kW.  2  Refs. 
Primary  Keywords:  Pulse  Amplifier;  5  V  Input)  3  kV  Output;  Fixed  Pulse 
Shape;  Secondary  Emission  Tubs;  Carrier  Pulses 
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i SWITCHES,  CLOSING;  SWITCHES.  OPENING) 

(Gas  Gaps.  Electrical;  Gas  Gaps,  Magnetic  Field) 

A  REPETITIVELY  OPERABLE.  HIGH-CURRENT  INTERRUPTER 
R.F.  Ceristi  and  0  V.  Turnquist 
EGIG  Inc,  Salem.  MA  01970 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  It  PP  1482-1490 
( 10/1 9B1 ) . 

A  series  of  fest-ecting  and  repetitively  operable  bimodel  gas 
d«  scharqs  switches  capable  of  both  the  inttietien  and  the 
interruption  of  high  pulse  currents  at  high-voltage  levels  has  bean 
designed,  built,  end  tested.  Based  on  hydrogen  thyratron  technology, 
ts»xe  switches  retain  most  sf  the  characteristics  df  thyratrons  when 
swtehing  from  the  open  to  the  closed  state.  In  addition,  the 
interruption  of  high  currents  against  high  souree  veltsgas  is 
•cH<avod  whan  an  axternally  ganarated,  pulsed  magnet i c  field  is 
transversely  applied  to  the  current  by  means  ef  a  plasma-field 
interaction  region  built  into  the  device.  The  interruption  process  is 
rapid  '.topically  requiring  lass  than  10  mi  crosecondsl ,  complete 
(current  reduced  to  zero),  end  permanent  (the  current  in  the  device 
does  not  restnke  even  when  the  field  pulse  terminates).  In  general, 
operation  at  lower  voltages  allows  the  interruption  of  higher 
currents  for  a  givan  magnetic  field  energy .  Typical  data  are  the 
interruption  of  1000  A  against  13  kV  with  a  field  energy  ef  B  J.  and 
10C  a  against  50  kV  with  a  fiald  energy  of  33  J.  The  theory,  design, 
and  con*>truct  i  on  of  such  switches  are  described,  and  the  results  of 
,.ir  i  out  parametric  studies  are  discussed.  22  Refs. 

Fri-ipry  Keywords  Thyretren- 1 .  ke  Operetion;  Bimodel  Gas  Discharge; 

Pulsed  Magnetic  Field;  Design  Considarat ions 
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(SWITCHES.  CLOSING) 

(Thyretron*) 

DOUILE-EMDED  THYRATRONS  IN  HIGH-POWER  BURST  MODE  PULSE  MODULATOR 
APPLICATIONS 

R.l.  Molyneux-lerry 

GEC  Marconi  Research  Lag*.  Essex,  UK 

IEEE  Transaction*  On  Elactron  Daviess.  Vol.  ED-24.  No.  10  pp  1451-1459 
(11/1474). 

Th#  us*  of  four-gap  double-ended  thyratrons  in  a  30-  to 
100-pi crosacond  puis*  Modulator  is  dascribad.  Tha  PFN-typ*  Modulator 
oparatas  at  105  kV  paak.  charged  froM  tha  11  kV  public  supply,  and 
powers  an  ill-matched  and  potentially  unreliable  load  directly  at  30 
to  70  kV  without  a  pulse  transforaar.  Th*  maximum  reoitition  rate  is 
200  pps-  Tha  cOMplatad  Modulator  has  been  delivered  to  tha  custoarar 
and  successfully  recosMi ssi oned .  Satisfactory  operation  is  reported 
with  200-MU,  6-kJ  pulses  in  bursts  of  average  power  up  to  400  kW; 
this  is  wall  in  excess  of  tha  published  ratings  of  tha  tubas 
employed-  Tha  methods  used  to  obtain  this  performance  are  discussed 
and  the  main  details  ara  given  of  pulsa  discharge,  energy  dump,  and 
switched  charge  circuits  appropriate  to  th*  thyratrons  used.  The 
possibility  of  uprating  th*  modulator  is  mentioned,  and  certain 
recent  developments  in  large  thyratrons  era  discussed.  These  include 
a  new  p*ntod*-typ*  electrode  system  which  should  give  improved 
performance  with  simpler  deck  circuitry.  For  extended  bursts  at  long 
pulse  lengths  th*  realistic  maximum  capability  of  single  tubas  in 
current  production  seems  to  be  about  l-GW  peax  at  2-MW  average  power. 

3  Refs. 

Primary  Keywords:  Multi  gap  Thyratrons  Pulse  Forming  Network;  Thyretron 
Systems;  Reverse  Curran t  Circuit 
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(SWITCHES.  CLOSING) 

( Thyratrons) 

THE  MAPS-40  IURST-MODE  40-KV  MEGAWATT  AVERAGE  POWER  HYDROGEN  TMYRATRON 
D.V.  Turnqutst  (1).  S.S.  Marx  (1),  RE.  Plant*  <1>.  M.  Reinhardt  (J> 
and  J.E  Creedon  (2) 

U>  EG4G  Inc.  Salem.  MA  11470 
(2)  ECOM.  Fort  Monmouth.  NJ  07703 

IEEE  Transactions  On  Elactron  Devices,  Vol.  ED-24.  No.  10  ftp  14SG-1443 
( 10/1474). 

A  hydrogen  thyretron  capable  of  witching  40  kV  end  40  NA  in 
repetitive  bursts  at  th*  1 -MW  average  power  level  is  dascribad.  Major 
design  problems  were  obtaining  the  necessary  forward  and  invars* 
holdoff  capability  end  controlling  the  thermal  and  mechanical  effect* 
of  the  several  kilowatts  of  oparating  dissipation  aneountarad  at  this 
power  levol.  A  conventional  external  anode,  planar-electrode, 
ceramic-motel  tub*  design  was  chosen  to  meet  the  design  requirements, 
which  include  reliable*  kickout-fre*  operation  following  long  periods 
of  standby.  Emission  was  provided  by  a  large  cathode  specifically 
designed  to  handle  ohmic  heating  duo  to  tha  1300  A  of  rms-equ i valent 
pulse  current,  as  well  as  the  heat  developed  in  the  surrounding 
plasma.  Massive  auxiliary,  control,  and  gradient  grids  were 
incorporated  into  a  tightly  baffled  box-type  grid  structure  of 
sufficient  total  aperture  ere*  to  prevent  quenching  below  70-80  kA. 
Molybdenum  wall  sh> aiding  was  employed  to  improve  holdoff  capability 
and  prevent  ere  damage.  Design  and  operating  considerations  ara 
discussed  and  -apresentat i va  tost  results  for  the  first  16  tubes  are 
given,  together  with  the  results  of  special  tests  for  high  peak 
currant,  high  avarago  currant,  and  high-voltage  holdoff.  13  Refs. 
Primary  Keywords:  MAP5-40  Thyretron;  Ceramic  Thyretron;  High  Average 
Power;  Rep-rated;  Design  Considerations 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

A  NON-DESTRUCTIVE  ACOUSTIC  ELECTRIC  FIELD  PROBE 

A.  Migliori  and  J.D.  Thompson 

Los  Alamos  National  Labs.  Cos  Alamos.  HM  87545 

Journal  Of  Applied  Physics,  Vol.  51.  No.  1  pp  474-485  (01/1480). 

A  new  method  is  described  for  th*  non-destructive  measurement  of 
electric  field  and  spec*  charge  distributions  inside  solid  or  liquid 
insulators  by  using  a  non-structured  acoustic  puls*.  The  integral 
equation  is  derived  for  the  response  of  the  dielectric  during 
propagation  of  an  acoustic  pulse  and  soma  acoustic  measuraments  of 
electric  fialds  and  space  charge  insida  transforms  oil  and 
polymethylmethacrylate  plastic  are  described.  7  Refs. 

Primary  Keywords:  Electric  Field  Measurement;  Space  Charge 

Measurement;  Bulk  Dielectric;  Acoustic  Wave 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Vacuum  Gaps.  Self;  Vacuum.  Electrical) 

CURRENT  GROWTH  IN  PULSE  BREAKDOWN  OF  A  SHORT  VACUUM  GAP 
G . A .  Mesyats  and  D-I.  Proskurovski i 

Soviet  Physics  Journal,  Vol.  11.  No.  1.  PP  44-51  (01/1468). 

Trans.  From:  Izvestiya  Vysshikh  Uchebnykh  Zevedeni i .  Fizike  11.  81-85 
(1468) 

The  rise  time  of  th*  current  in  breakdown  of  short  (up  to  1  mm) 
vacuum  gaps  is  related  to  th*  voltage  and  gop  length;  this  has  been 
examined  by  initiation  involving  heating  the  anode  by  field-emission 
current  from  th*  cathode.  However,  optical  studies  show  that  th# 
cathode  Plays  the  leading  part  in  initiation  and  currant  growth. 
Bright  spots  appear  at  tha  cathode  *t  the  start  of  th*  monotonic 
increase  in  current,  end  expand  toward  th*  anode  at  about  2E6  cm/sec. 
Th*  current  end  the  light  intensity  increase  as  the  spots  spread 
toward  the  anode,  th*  current  reaching  e  maximum  at  the  anode.  8 
Refs. 

Primary  Keywords:  Vacuum  Gap,  Millimeter  Gap;  Delay  Measurement;  Rise 
Tim*  Measurement;  Optical  Measurement;  Variable 
Voltage;  Variable  Gap  Spacing 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Component  Testing) 

THE  DAMAGE  SUSCEPTIBILITY  OF  INTEGRATED  CIRCUITS  TO  A  SIMULATED  IEMP 
TRANSIENT 

W.L.  Vault 

Merry  Diamond  Labs.  Washington.  DC  20438 

IEEE  Transactions  On  Nuclear  Scionce.  Vol.  N5-2C,  No.  4,  pp  40-47 
(12/1473). 

Recent  investigations  have  bean  directed  toward  gaining  insight 
into  the  effect  of  electrical  Pulse  over stressi ng  in  integrated 
circuits,  especially  simple  gates  end  bipolar  LSI  arrays.  In  order  to 
determine  the  effect  of  ionizing  radiation  on  the  pulse-power  feiiur# 
susceptibility  levels  of  small  scale,  monolithic,  junct i on- i soloted 
integrated  Circuits  (simple  gates),  an  experimental  study  was 
undertaken  such  that  devica  failures  could  bo  induced  in  o  simulated 
EMP  or  IEMP  environment.  The  device  types  investigated  included  low 
and  high  powar.  quadruple,  dual-input,  positive  NANO  TTL  gates. 
Permanent  damage  levels  for  these  devices  were  deter* mod  for  both 
positive  and  negative  polarity  sub-mi crosecond  pulses,  introduced 
into  th#  input,  output  and  bias  terminals  of  active  devices,  some  of 
which  were  simultaneously  irradiated  by  gamma  radiation.  Tha  failure 
susceptibility  level  of  a  device  was  found  to  depend  uniquely  upon 
the  ionizing  radiation,  the  device  terminal  subjected  to  the 
electrical  stress  pulse,  end  th#  polarity  of  th#  puls*.  The  data  for 
device  failures  In  the  simulated  EMP  environment  agree  with  the 
existing  thermol-fai lure  models  character i zed  by  F  :  At/sup  m/ ,  where 
F  is  the  power  raauirmd  to  indu ct  fatlura  end  t  is  th*  time  to 
failure.  In  a  radiation  environment  it  was  observed  that  initial 
ionization  tend*  to  reduce  th#  magnitude  of  the  constant  A  and  shifts 
th#  time  to  failure  t  from  th#  constant-energy  regime  <m  =  -1)  to 
another.  13  Refs. 

Primary  Keywords'  Digital  Integrated  Circuits;  Bipolar  Logic;  Ionizing 
Radiations  Comparison  With  Thermal  -  fa i lure  Modal 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

THE  PLASMA-HEATED  TMYRATRON 

D.  Fleischer  (1),  D.V.  Turnquist  (1),  S.  Goldberg  (1)  and  N.  Reinhardt 
(2) 

(1)  EGIG  Inc,  Salem,  MA  01470 

(2)  10  Eliot  Rd.,  Lexington.  Me  02173 

IEEE  Transactions  On  Elactron  Davie#*,  Vol.  ED-24,  No.  10  pp  1444-1450 
(10/1979). 

An  instant-starting  h ydrogmn  thyretron  is  described  which 
incorporates  a  cothode  requiring  no  warmup  time,  no  standby  power, 
and  no  separata  heater  powar  supply.  Starting  cold,  time  jitter  is 
lass  than  1  ns;  anode  delay  time  <*  lass  than  200  ns;  and  tha  0-30  * 
anode  delay  time  drift  is  less  then  100  ns.  The  cathode  is  a 
self-heating  design  made  of  impregnated  tungsten.  Even  when  cold,  it 
provides  sufficient  emission  capability  to  trigger  readily  end  to 
prevent  arcing.  During  operation,  it  attains  full  operating 
temperature  via  plasma-heating  affects  and  its  own  resistive 
dissipation:  after  shutdown,  it  remains  active,  in  readiness  for  the 
next  cold  start,  a  cycle  which  can  be  repeated  as  often  as  desired. 
Thyratrons  mad*  with  the  new  cathode  display  operating  behavior  and 
life  compatible  to  conventional  hydrogen  thyratrons  of  equivalent 
size.  4  Refs. 


Primary  Keywords 


lords:  Instent-start  Thyretron;  Tungsten  Cathode;  Plasma 

Heating;  Cathode  Dissipation  Heating;  Long  Life 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

100-KV  HYDROGEN  THYRATRON  WITHOUT  GRADIENT  GRIDS 

l .  Mencebo 

Lawrence  Livermore  Lab.  Livermore,  CA  44550 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-18,  No.  10,  pp  420-424 

(10/1971  )  . 

A  high-power  hydrogen  thyretron  grid-anode  structr*  has  bean 
developed  using  a  5449  thyratron  cathode  assembly.  One  such  device 
wes  operated  for  10  h  at  2009  A.  52  kV,  at  1400  pps  with  e  pulse 
width  of  0.3  microseconds.  Another  wes  operated  for  periods  up  to  220 
h  «t  1000  A.  100  k V.  #t  a  duty  cycle  of  0.00004.  Th#  duty  cycle  is 
presently  limited  by  our  test  aodulator  circuit.  Trigger  requirements 
ai-o  2  kV  at  5C  ohm  with  a  2 . 5-mi  crosecond  duration.  Th#  jitter  was 
nil  when  measured  with  a  Tektronix  517  oscilloscope  using  a  sweep 
speed  of  SO  ns'em.  The  anode  delay  time  is  in  the  range  of  1/4  to  1/2 
mf crons.  Th*  grid-anode  geometry  is  designed  for  *  minimum  anode-grid 
capacity,  thus  providing  a  tube  with  e  higher  repetition  rate 
capability.  The  field  emission  limit  up  to  100  kV  is  not  evident  in 
the  normal  sens*  in  this  geometry.  8  Refs. 

Primary  Keywords:  Grid-anode  Structure;  Nanosecond  Jitter;  Rep-rated; 

Paschen's  Curve 
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(PULSE  GENERATORS) 

(Lin#  Type) 

HIGH-VOLTAGE  NANOSECOND  PULSE  GENERATOR  WITH  COMPENSATION  USING 

u  „  NONLINEAR  COMPONENTS 

V.G  Bagremov.  D.V.  Iremetvili.  A.i.  Kolesni kev  end  N. I .  Leont'ev 

Sukhumi  Physi otechntcal  Institute,  Sukhumi,  USSR 

Instrument*  And  Experimental  Techniques.  No.  3  pp  1174-1182  (04/1444). 

Trans.  From:  Prtbory  i  Tokhnika  Eksparimente  3.  80-82 
( September-October  1464) 

A  generator  i»  described  which  generates  pulses  by  means  of  a 
two-stag*  uniform  line.  Th#  steepness  of  the  leading  end  trailing 
edges  of  th#  pulse  is  increased  by  connecting  a  compensating  LC 
network  with  nonlinear  inductance  to  th#  anode  of  a  thyretron. 

Voltego  pulses  of  30-kV  amplitude  are  generated  with  *  lead 
consisting  of  load  resistance  59  ohm  end  load  capacitance  150  pF.  The 
Widths  o'  th#  leading  edge,  th#  top.  and  tha  trailing  edge  of  the 
Pulse  are.  respectively,  35,  70,  and  40  ns.  Th#  puls*  repetition 
f reouenr /  is  25  Hz.  4  Ref*. 

Primary  Keywords :  Pulse  Generator;  Pulse  Shaping;  Nonlinear  Inductor; 

LC  Network 

COPYRIGHT:  )  969  PLENUM  PUBl  I5HJNC  CORP.,  REPRINTED  WITH  PERMISSION 


(  ENERGY  CONVmiON,  ELECTRICAL  ) 

(Charging  Circuits) 

STABILIZATION  OF  CHARGING  VOLTAGE  OF  CAPACITIVE  ENERGY  STORAGE  ELEMENTS 
OF  HIGH-POWER  PULSED  DEVICES 

A.M.  Leonov  and  M.H.  Ofitserov 

Radiophysical  Scientific  Research  Institute,  Gorki  State  University, 
USSR 

Instruments  And  Experimental  Techniques,  No.  1,  pp  132*134  (02/1941). 

Trans.  From:  Pribery  i  Tekhnika  EkspeHmsnte  1,  123-125 
( January-February  1049) 

A  aipple  method  of  chargi ng-voltege  stabilization  is  described 
Mhose  accuracy  is  not  worse  than  ♦or-  8.5X  for  line  voltage 
variations  of  ♦or-  1QR;  the  method  is  based  on  the  control  of 
thyretron  rectifiers.  3  Refs. 

Primary  Keywords:  Thyretron  Regulator;  Larionon's  Circuit;  Feedback 
Ci rcui t 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CHEMICAL) 

(Flux  Compression;  Flux  Compression  Generators) 

A  COMPRESSED  MAGNETIC  FIELD  GENERATOR  SYSTEMS  MODEL 

J.E.  Dover 

Sandia  Labs.  Albuquerque,  NM  87115 

2nd  IEEE  lnte'-nati onal  Pulsed  Power  Conference  Proceedings,  pp  402-405 
(06/1974) . 

A  model  relating  the  volume  of  a  compressed  magnetic  field 
generator  pulsed  power  system  to  its  electricel  energy  output  is 
developed.  This  systems  model  includes  energy  donsity  end/or  power 
density  models  of  the  electronic  components  and  a  CNF  generator  model 
which  has  been  confirmed  experimentally  for  system  output  energies  up 
to  5000  joules.  For  a  given  output  energy  there  axista  an  optimum 
selection  of  the  pulsed  Power  components  to  give  an  overall  minimum 
system  volume.  Under  optimum  conditions  the  volume  of  the  CMF 
generator  is  equal  to  one-half  ef  the  overall  system  volume  end  the 
overall  system  volu-ae  increases  with  the  one-half  power  of  the 
systems  output  energy.  In  an  ell  electronic  system  there  is  a  linear 
relationship  between  volume  end  output  energy.  6  Refs. 

Primary  Keywords:  Flux  Compression  Generator;  Analysis;  Scaling  Laws 
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(SWITCHES.  CLOSING;  SWITCHES,  CLOSING) 

(Gas  Gaps,  Electricel;  Gas  Gaps,  Materials) 

CHARACTERIZATION  OF  HIGH  POWER  GAS  SWITCH  FAILURE  MECHANISMS 

E.E.  Molting 

Naval  Surface  Weapons  Center,  Silver  Spring,  MD  20910 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  450-453 
(84/1579) . 

A  multistage.  4  MV,  low  jitter,  commend  triggered  gas  switch  is 
being  developed  for  use  on  large  pulse  power  devices-  Experiments  to 
data  have  shown  that  the  performance  and  operational  life  of  tha 
switch  are  severely  limited  by  mechanical  and  electrical  failure  of 
the  insulating  housing.  Estimates  of  the  internal  overpressure 
produced  during  switch  closure  have  been  made  which  indicate  the 
seventy  of  the  blest  containment  problem;  this  information  has  led 
to  the  development  of  e  mechanically  stronger  switch  design.  Surface 
analyses  performed  on  both  switch  electrode  end  insulator  surfaces 
were  used  to  investigate  observed  electricel  failure  of  the 
insulators.  A  layer  of  closely  spaced  metal  particles  were  found 
imbedded  in  the  insuletor  wells.  8  Refs. 

Primary  Keywords:  Switch  fmilurm;  Very  High  Voltage;  Insulator 
Failure;  Surface  Analysis;  Metal  Implantation 
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(PULSE  GENERATORS) 

( Rev i aws ) 

DEVELOPMENT  OF  HIGH  REPETITION-RATE  PULSED  POWER  GENERATORS 
R.J.  So jke  end  G.K.  Simcox 

Rhyslc  International  Co.  Sen  Leandro,  CA  44577 

End  IEEE  International  Pulsed  Power  Conference  Proceedings,  Pp  217-220 

*#*The  design  and  development  of  high  repet  1 1 i on-rate,  (>1  hHr) 
pulsed  power  generators  ere  discussed  and  a  sat  of  chosan  design 
approaches  presented.  The  ensuing  technical  approaches  for  the  pulse 
forming  network,  PFH  switching,  and  PFN  charging  modulators  ara 
dascribad.  Kay  elements  ef  th#  sys* am  ar«  tha  dei on i zed-water , 
fast-anargy  store,  end  a  flowing  a*r  spark  gap  switch,  both  capable 
of  operation  at  higher  than  a  1  kHz  repetition  frequency,  lesed  on 
this  design  end  development  effort,  the  technical  issues  of  high 
repetition  rate  pulsed  power  systems  are  discussed,  and 
recommendations  are  offered  for  further  study  snd  development  Of 
dielectrics,  spark  gap  switches,  and  high  pewar  modulators.  4  Fats 
Primary  Keywords:  Pulse  Generator;  Rep-rated;  Design  Considerations; 

Pulse  Fo  rising  Network;  Switch 
COPYRIGHT:  1575  IEEE,  REPRINTED  WITH  PERMISSION 


(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Systems,  5v*£jgh-dEnSITY  2-PINCH  PULSE-POWER  SUPPLY  SYSTEM 

W.C.  Nunnellv >  L  A.  Jones  end  S.  Singer 

Los  Alamos  National  labs,  Los  Alamos.  NM  87545 

2nd  IEEE  Internet i one!  Pulsed  Power  Conference  Proceedings,  pp  14Z-1*/ 

t8*The7 design  end  operation  of  the  high-density  Z-pinch  experiment 
pulse-power  supply  is  discussed.  A  AOP-kV,  1-MA,  75-nH  Marx  bank  i* 
designed  te  charge  e  1-ohm,  40-ns,  water- t nsulated  transmission  1  «• 
to  approximately  9. 4-1.0  MV .  The  water  l*ne  is  then  discharged 
through  a  small  laser- i ni t t etad  current  chenanvl  in  1*5  atm  of 
hydrogen.  The  components  rf  the  Marx  bank,  tha  trigger  •✓stem,  tha 
water  line,  end  the  gas  load  as  wall  as  tha  control  system  that  uses 
fiber  Optics  end  air  links  for  monitor  end  control  ere  discussed  1 

Primary  Keywords:  Marx  Generator;  Pulse  Forming  line;  tow  Inductanro. 

Control  System;  Optical  Trigg#- 
Secondary  Keywords:  2-pmch 
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(REVIEWS  AND  CONFERENCES) 

(Reviews) 

OVERVIEW  OF  INERTIAL  CONFINEMENT  FUSION 

OH.  Ceneven 

US  Dept.  Of  Energy,  Oermentown,  MD  28747 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  1 
(06/1979). 

Progress  snd  plans  for  the  U.S.  program  in  inertial  confinement 
fusion  are  reviewed  with  emphasis  on  the  pulsed  power  aspects  of 
pollst  drivor  technology.  The  program  hos  grown  in  fiva  years  from 
early  experiments  st  the  sub-terewett  level  te  construction  of  lorgo 
facilities  capable  of  peek  power  on  terget  of  obout  100  TW.  Driver 
technology  options  hove  broadened  from  glees  end  CO/sub  2/  lasers  te 
short  wavelength  losers,  electron  end  light  ion  beams,  and  high 
snsrgy  hsevy  ion  sccalarptors ■  Except  for  the  heavy  ion  drivers,  nee- 
term  emphasis  has  been  pieced  on  single-shot  systems  te  establish 
scientific  feasibility  at  greatly  reduced  cost  compared  te  rep-rate 
facilities.  Howsvsr,  as  the  program  develops  attention  must  be  given 
to  components  and  subsystems  necessary  for  reliable  rep-rated 
operation.  0  Refs- 

Primary  Keywords:  Fusion;  E-beam;  Ion  Beam;  Rep-rated 
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(PULSE  GENERATORS) 

( Spiral) 

HIGH-VOLTAGE  SPIRAL  GENERATORS 

A.  Romrus  (1)  and  F.  Rose  (2) 

(1)  Maxwell  labs  Inc,  San  Diego.  CA  92123 

(2)  Naval  Surface  Weapons  Center,  Dehlgren,  VA  2244$ 

1976  IEEE  Pulsed  Power  Conference  Proceedings,  Paper  IIIC-9  (11/1974). 

The  performance  of  Spiral  Generators  operating  at  high  output 
voltage  is  described-  Generators  employing  castor  oil  impregnation 
are  compared  to  those  with  air  insulation.  Tests  on  e 1 1- insulated 
generators  with  output  capacitance  of  about  1  nF  indicate  their  high 
voltage  capability  i s  up  to  1  MV .  Generator  failure  at  high  output 
voltage  appears  to  be  caused,  in  part,  by  the  initial  DC  charge 
voltage,  thereby  limiting  the  allowable  stored  energy.  Recent 
preliminary  data  suggests  this  limitation  may  be  overcome  by 
including  resistive  paper  in  the  generator  winding.  Also  discussed 
ere  switching  techniques  applicable  to  Spiral  Generators  or  other 
sources  requiring  e  1 ow- i nductance  input  switch.  Solid-dielectric 
multichannel  switches  are  found  particularly  suitable  for  Spiral 
Generators.  1  Refs. 

primary  Keywords:  Spiral  Generator;  High  Voltage;  Insulation 
Considerations;  Triggering 
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(ENERGY  STORAGE.  MECHANICAL)  % 

(*REBU1LDINGCTMe"f1VE  MEGAJOULE  MOMOPOLAR  MACHINE  AT  THE  UNIVERSITY  OP 
TEXAS 

J.H.  Gully,  K.M.  Tolk,  R.C.  Zowerka,  M.  Brennan,  W.l.  Bird,  U.F. 

Weldon.  H.G.  Rylender  end  H.H.  Woodson 

University  of  Texas  at  Austin,  Austin.  TX  7B712 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  325-329 
(06/1979) . 

The  role  of  the  5  MJ  homopoler  machine  at  tha  Centar  for 
Ei«ctrt>m»ch»nic»  has  changed  from  that  of  a  pulsed  power  supply 
experiment  to  that  of  e  power  supply  for  various  experiments.  Because 
Of  this  Change  in  duty,  it  was  necessary  to  modify  the  machine  to 
allow  more  efficient  operation  end  easier  connection  of  the  machine 
to  the  load.  The  experimental  bearings  which  were  on  the  machine  were 
replaced  with  bearings  of  a  more  conventional  design.  These  bearings 
exhibit  a  high  st i ff ness -end  lower  loss  then  the  original  bearings, 
making  the  machine  more  reliable  end  reducing  motoring  time.  The 
surface  of  the  poles  were  faced  to  make  the  applied  field  more 
uniform  over  the  face  of  the  rotor.  This  reduced  the  magnetic  moment 
on  the  rotor  aid  reduced  the  side  forces  on  the  rotor  during 
discharge.  The  busbars  were  built  to  lower  the  resistance  of  the 
output  circuit  and  to  allow  quicker  change  of  experiments.  The 
latching  mechanism  of  the  closing  switch  was  rebuilt  for  better 
reliability  and  a  damper  M#s  added  to  lower  the  mechanical  shock  on 
the  switch  during  operation.  2  Re*s. 

Primary  Keywords  Homopoler  Generator;  Power  Supply;  High  Reliability; 

Bearing  Design 
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<  ENERGY  STORAGE.  CAPACITIVE;  PULSE  GENERATORS) 

(Systems.  Systems)  _  _  _  _  _ 

SI ATU5  OF  THE  UPGRADED  VERSION  OF  THE  HRL  GAMBLE  II  PULSE  POWER 
GENERATOR 

j.R.  Boiler.  J.K  Burton  and  J.D.  Shipman  Jr. 

Naval  Research  Lab.  Washington,  DC  20375 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  285-298 
(04/1974). 

The  GAMBLE  II  water  dielectric  pulse  power  generator,  in  1978,  wee 
the  forerunner  of  the  high  energy  <>50  kj)  class  of  water  dielectric 
generators.  It  has  bean  redesigned  internally  to  make  maximum  use  of 
its  original  outer  conductor  shell  and  to  optimise  it  for  the 
positive  ion  bean  experimentation.  The  new  design  also  initiate*  the 
use  of  an  oil  dielectric  mult i -channel  switch  at  the  output  ef  the 
pulse  forming  line.  This  switch,  because  of  it  low  capacitance, 
eliminates  the  need  for  on  extra  prepulse  switch.  The  upgraded 
version  has  been  tested  up  to  power  end  energy  levels  which  are 
nearly  tw»ce  tha  anginal.  0  Refs.  _  ... 

Primary  Keywords:  GAMBLE  II*  Water  Dielectric;  Poeitive  Polarity;  Oil 
Switch;  Prepulsa  Suppression 
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(SWITCHES*  CLOSING;  SWITCHES*  OPENING) 

(Roviews*  Reviews) 

A  REVIEW  OP  HIOH-POWER  SWITCH  TECHNOLOGY 
T.R.  Burkai*  J.P.  Craig*  M.O.  Heglor,  M.  Kristiansen  arid  W.M.  Portnoy 
Taxas  Tach  University,  Lubbock*  TX  79409 

IEEE  Tronaactiona  On  Electron  Davicaa.  Vol.  ED-26.  No.  10  pp  1401-1411 
(10/1979). 

The  baaic  operation  and  some  ef  the  parforaanca  paraaatara  and 
limitations  of  various  high-power  switches  with  potential  for 
rap-ratad  operation  are  summarized.  Tha  specific  switches  included 
are:  thyratrons.  ignitrons.  liquid  aatal  plasma  valve,  crossed  field 
tuba,  vacuum  tuba,  spark  gaps  (gas*  liquid*  vacuum,  and  solid), 
thyristors,  transistors*  mechanical  switches,  vacuum  are  opening 
switch,  e-beaa  switches,  dielectric  surface  discharge  switches, 
thermally  driven  opening  switches,  and  superconducting  switches.  55 
Refs. 

Primary  Keywords:  lasie  Operation;  Thyretron;  Ignitron;  Liquid  Metal 
Plasma  Valve;  Crossed-* i el d  Switch;  Vacuum  Tube; 
Vacuum  Gap;  Spark  Gap;  Solid  Stata  Switch;  Surface 
Discharge  Switch;  Mechanical  Switch;  Superconducting 
Swi tch 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

HIGH  POWER  SPARK  GAP  OPTIMIZATION 

Authors  Unknown 

Maxwell  Labs  Inc.  San  Diego*  CA  92125 

MIR  Report  No.  MLR-670  (04/1977). 

Availability:  MLR-670 
NTIS 

Maxwell  Laboratories  presents  this  final  report  in  completion  of 
the  High  Power  Spark  Gap  Optimization  program.  This  program  was*  in 
affect,  a  continuation  of  one  started  under  a  contract  with 
Wr i ght-Patterson  AFB.  In  that  program,  data  was  obtained  in  the  power 
range  of  1-5  MU  to  investigate  switch  performance  at  rep-rates  up  to 
500  pps  and  at  voltages  up  to  40  kV.  For  the  maximum  power 
experiments*  two  switches  were  connected  in  parallel  to  reduce  the 
power  delivered  per  switch  to  about  2.7  MU  to  me-intein  minimum 
pro-fire  probability  and  to  demonstrate  the  feasibility  of  parallel 
switches.  In  the  current  program,  the  main  axpar i mental  objectives 
wore  to  demonstrate  spark  gap  powar  above  5  MW  per  switch  end  raise 
operating  voltage  into  the  100  kV  range-  3  Refs. 

Primary  Keywords:  Spark  Gap)  High  Power;  Medium  Voltage;  Rep-rated; 
Theory;  Experiment 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Gas,  Optical;  Gas  Gaps*  Optical) 

STUDIES  OF  TRANSIENT  DISCHARGES 
P.F.  Williams  and  M . A .  Gunderson 
Texes  Tech  University*  Lubbock.  TX  79409 
AFOSR  Report  Mo.  AFOSR-TR-79-1304  (10/1979). 

Availability:  AD  A07GS94 

NTIS 

Progress  during  the  time  period  June  13.  1971  through  June  14, 
1979  in  this  program  to  study  the  besie  physical  processes 
responsible  far  laser- induced  breekdown  of  spark  gape  is  reported. 
Major  accomplishments  during  the  period  Include  (1)  the  measurement 
ef  temporally  end  spatially  resolved  electron  densities  during  end 
after  the  ere  phase.  (2>  the  study  ef  the  initial  buildup  of  charge 
end  current  in  these  gaps,  end  (3)  improvements  in  the  date 
scout  sit  ion  equipment  used  in  the  work.  Evidence  of  e  shock  front 
seen  in  the  electron  density  data  was  obtained.  19  Refs. 

Primary  Keywords:  Spark  Gap;  Laser  Triggering;  Breekdown  Modelling; 
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(BREAKDOWN  STUDIES) 

(Lightning) 

ARTIFICIAL  TRIGGERING  OF  LIGHTNING  ABOVE  GROUND 
Fieux  R.  (1).  c.  Gary  (1)  end  P.  Hubert  (2) 

(1)  Elactrieite  De  France 

(2)  CEA,  France 

1975  Conference  On  Lightning  And  Static  Electricity*  Abingdon*  Berks. 


U.K .  (B4/1975). 

The  results  ef  an  attempt  to  trigger  lightning  using  wi re-carry»ng 
rockets  ere  presented.  The  purpose  of  the  experiment  is  to  study  the 
potential  rise  ef  the  upper  portions  of  htgh-voltage  transmission 
towers.  The  rocket  was  launched  from  the  top  of  the  tower  under  test 
and  pulled  the  wire  to  e  height  of  7B0  m  in  opproximotoly  5  soc. 
Twonty  out  of  36  shots  provod  successful  in  triggering  lightning 
strokes.  Analyses  of  the  triggered  strokes  are  presented  briefly* 
with  mere  complete  analyses  referred  to  in  the  references.  14  Refs. 
Primary  Keywords:  Lightning  Triggering;  Wi ra-cerrying  Rocket;  Flesh 
Counter;  'Field  Mill';  Rediooetive  Probe 
Secondary  Keywords:  Electric  Transmission  Tower 
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( L i ghtni ng) 

INDUCED  VOLTAGES*  MEASUREMENT  TECHNIQUES  AND  TYPICAL  VALUES 
B .  J . C .  Burrows 

Culhsm  Lob*  Abingdon,  Oxfordshire*  UK 

1975  Conference  On  Lightning  And  Static  Electricity*  Abingdon.  Berko* 
U.K.  (04/1975). 

This  paper  analyses  the  voltages  induced  on  internol  electronic 
components  end  systems  produced  by  lightning  strikes  on  the  oirfromo 
of  on  oirereft.  The  induced  voltages  ere  classified  as  either  (1) 
Airframe  return  circuits  or  (2)  Two-wire  circuits.  The  effects  of 
voltogos  produced  by  current  flowing  in  the  resistive  oirfromo  and 
offoets  of  voltogos  induced  by  mognotic  coupling  to  oporturos  in  the 
oirfromo  ore  considered.  Detailed  theoretical  analyses  of  tho 
interiors  of  both  the  fuselage  end  wing  geometries  ore  included.  7 
Refs. 

Primary  Keywords:  Lightning  Inducod  Currants;  Aircraft;  Theoretical 
Analyses;  Geometry  Considerations 
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(l i ghtning) 

A  SWEPTSTROKE  EXPERIMENT  WITH  A  ROCKET  SLED 
J.A.  Gobbing  end  A.W.  Henson 
Culhem  Lob,  Abingdon,  Oxfordshire,  UK 

1978  IEEE  Electromagnetic  Compatibility  Symposium  pp  39B-395  (B4/197B). 

A  new  method  of  simulating  the  sweeping  of  e  lightning  stroke  has 
bean  developed  using  a  moving  tost  vahicle  end  stationary  pres. 
Realistic  aircraft  lending  end  approach  speeds  were  obtained  by  using 
tho  rocket  dr i von  sltd  installation  at  the  Royal  Aircraft 
Establishment,  Farnborough.  Tho  sled  was  used  to  earry  o  simulated 
’wing'  at  speeds  up  to  169  mph.  A  simple  arrangement  wee  used  to  vary 
the  boundary  layer.  A  unidirectional  current  pulse  with  an  amplitude 
and  duration  in  tho  continuing  current  range  woo  ueod.  This  was 
generated  from  a  load  acid  battery  end  inductive  otorego  system, 
which  was  capable  of  producing  ores  wore  then  5  motors  long  carrying 
640  A.  9  Refs. 

Primary  Keywords:  Lightning  Simulation;  Swept  Stroke;  Rocket  Sled; 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Lightning;  Electrodes) 

ARCS  OH  METAL  SHEETS  IN  SIMULATED  LIGHTNING  DISCHARGES 
P.F.  Little,  A.W.  Henson  and  J.A.  Dobbing 
Culhem  lob,  Abingdon,  Oxfordshire,  UK 

1977  IEEE  Electromagnetic  Compatibility  Symposium  pp  375-580  (08/1977). 

This  papar  present*  o  simplified  physical  model  of  on  ore 
attachment  point,  end  experimental  tests  of  tho  validity  of  this 
model.  Tho  extent  of  molting  in  o  motel  shoot  duo  to  o 
constant-currant  pulse  is  measured  end  compered  with  theory.  Using 
longer  pulses  or  higher  currents*  e  comparison  is  mode  of  tho 
observed  time  required  to  puncture  tho  shoot  with  tho  calculated 
value.  From  this  work  major  parameter*  controlling  tho  tima  to 
punctura  any  motel  shoot  can  bo  idontified.  Tho  model  offers 
theoretical  guidance  in  determining  the  minimum  metal  thickness 
required  for  lightning  protaction  end  tho  oxparimentol  techniques 
used  hare  ore  applicable  to  simulated  lightning  tests.  7  Refs. 
Primary  Keywords:  Lightning  Simulation;  Metal  Shoot;  Damage  Threshold; 

Puncture  Threshold;  Experiment;  Theory 
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(BREAKDOWN  STUDIES) 


( L i ghtn i ng) 

INDUCED  VOLTAGES  IN  FULL  SIZE  AIRCRAFT  AT  10/SUP  11/  A/S 
B.J.C-  Burrows,  C.  Luther  end  P.  Pounell 
Culhem  Lab,  Abingdon*  Oxfordshire.  UK 

1977  IEEE  Eleetromagnat ic  Compatibility  Symposium  pp  207-214  (08/1977). 

Tho  principal  results  ore  given  of  tho  preliminary  work  on  induced 
voit*9«»  in  idealized  wing  and  fuselage  models  in  which  quantitative 
theoretical  predictions  were  confirmed  exper i mantel ly .  A  test  rig  for 
subjecting  a  Hawker  Hunter  fuselage  to  current  pulses  with  very  high 
di/dt  (109  kA/microsecond)  is  described  and  measurements  of  tho 
fuselage  current  distribution  end  induced  voltages  on  some  selected 
loops  ore  given.  A  maximum  voltage  (excluding  the  high  frequency 
components)  of  about  2.5  kV  was  predicted  end  measured  In  the  cocplt. 
Tho  h.f.  components  in  the  observed  induced  voltages  were 
investigated  by  consideration  of  tha  current  pulse  into  the  fueelege 
end  it  was  found  to  contain  many  discrete  frequencies.  The  amplitude 
of  the  initial  h.f.  components  varied  in  e  complex  manner  with  bank 
voltage  and  gap  pressure,  end  so  scaling  of  thosa  transients  is 
totally  unreliable.  Resonances  in  the  aircraft  end  return  conductor 
Structure  era  discussed.  Suggestions  ore  given  tor  standardized  test 
systems  to  simulate  both  the  high  current  effects  on  the  aircraft  end 
the  effects  of  streamering  current  excitation.  7  Rate. 

Primary  Keywords:  Lightning  Simulation;  Capacitor  Discharge*  Theory; 

Experiment;  Resonances;  Streamering  Excitation 
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(BREAKDOWN  STUDIES) 

( Lightning) 

LIGHTNING  STRIKE  POINT  LOCATION  STUDIES  ON  SCALE  MODELS 

J.  Phi llpott  (1),  P.  Little  (1).  E.L.  White  (2).  H.M.  Ryan  (3).  C. 
Powell  (3),  S.J.  Dele  (4>*  A.  Aked  (4),  D.J.  Tedford  (5)  end  R.T . 
Waters  (5) 

(1)  Culhem  Lab.  Abingdon,  Oxfordshire,  UK 

(2)  Electrical  Research  Association*  Leather heed,  Surrey*  UK 

(3)  A.  Reyrolle  8  Co.  Ltd.,  Hebburn*  County  Durham*  UK 

(4)  University  of  Strathclyde*  UK 

(5)  UWIST.  Cardiff.  UK 

1975  Conference  On  Lightning  And  Static  Electricity*  Abingdon*  Berks, 

U.K.  (04/1975). 

With  the  multitude  of  variables  involved*  tho  electric  fields 
•round  en  aircraft  end.  hence,  the  probability  of  lightning  strike  at 
e  given  point  on  the  surface  of  on  aircraft  is  very  difficult  to 
calculate.  As  a  result,  the  authors  usa  the  simplified  model  of  a 
conducting  disk  with  on  attached  homi sphor i col  vertical  pest  to  allow 
comparison  between  axpar iment  and  theory.  An  experiment  was  conducted 
by  placing  the  simplifiad  model  in  o  point-plane  gap  end  observing 
the  breakdown  produced  by  e  pulse  generator  of  variable  amplitude* 
waveshape,  end  polarity.  Tho  size  of  the  model  end  position  in  the 
gap  were  also  varied  to  provide  complete  dote.  Tho  electric  fields 
around  tho  model  wore  calculated  and  an  attempt  woo  eieda  to  identify 
breakdown  machanisms.  Rasults  ara  also  prasentad  for  detailed  models 
of  several  aircraft.  8  Refs- 

Primary  Keywords:  Lightning  Simulation;  Simplified  Model;  Experiment; 

Theory;  Scale  Aircraft  Model 
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(LRfcENTnDEVELOPMENTS  IN  HIGH  CURRENT  TESTING  TECHNIQUES  FOR  LIGHTNING 
SIMULATION 

A.W.  Henson 

Culhem  lob,  Abingdon,  Oxfordshire*  UK 

1977  IEEE  Electromagnetic  Compet i bi 1 i ty  Symposium  pp  385-3S9  (IB/1977). 

This  paper  reviews  tho  developments  that  have  token  place  In 
testing  techniques  employed  at  Culhem  oineo  1975.  Generation  of  high 
current  puIso  waveforms*  wovoshoping,  ore  tooting*  swept  stroke 
experiments,  testing  of  ontrio  aircraft,  and  future  plono  ora 
discussed.  6  Refs. 

Primary  Keywords  lightning  Simulation;  Pulse  Oenerator;  Waveshape : 

Swept  stroke;  Whole  A4 rereft  Tost 

COPYRIGHT :  19»7  IEEE.  REPRINTED  WITH  PERMISSION 


SMI 

( ENERGY  STORAGE.  CAPACITIVE;  POWER  TRANSMISSION) 

(Capacitor  Banka;  Transmission  Linas) 

DESIGN  ANO  CONSTRUCTION  OF  FAST  ENERGY,  NIGH  VOLTAGE  CAPACITOR  BANKS 
U.  Has* 

lawronca  Livermore  Lab,  Livaraora,  CA  BASSO 
LLL  Report  No.  UCID-14166  (06/1969). 

Availability:  UCID-16166 

HUS 

This  report  bagins  with  tha  i dent i f i cat i on  of  tha  basic  parts  of  a 
capacitor  bank  and  procaads  to  dsscriba  sac h  eemponont.  SMitchas  and 
Charging  circuits  arc  dascribad  briefly  with  aora  datail  given  to 
power  trnansmi ssi on  and  to  capacitor  selection  and  failure  detection. 

A  short  discourse  on  strip  lines  and  insulator  strength  is  included. 
brimary  Keyword*:  Capacitor  Bank;  Capacitor  Salaction;  Capacitor 
Failura  Dataction;  Charging  Circuit;  Switch; 
Transmission  Line;  Breakdown  Data 

5443 

(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Solid.  Radiation;  Vacuum.  Radiation) 

9UICKEZ :  A  ONE-DIMENSIONAL  CODE  FOR  CALCULATING  BULK  AND  VACUUM  EMITTED 
PHOTO-COMPTON  CURRENTS 
T . A .  Dal  1 i n  (1)  and  C.J.  MacCallu*  (2) 

(1)  Lawrence  Livermore  Lab.  Livermore,  CA  94550 

(2)  Bardie  Labs.  Albuquerque.  NM  87115 
Sandta  Report  No-  SIL-7A-C218  (04/1974). 

Availability:  StL-74-021* 

NT  IS 

The  theory  end  operational  feature*  of  the  on#-dim#ns»onel  code 
9U1CKE2  ere  described.  The  coda  calculates  th#  bulk  and 
vacuu-'-ami ttad  Phot o-Conoten  current  of  electrons  generated  »n  a 
material  exposed  to  photens  with  energies  from  1  keV  to  10  MeV  and 
a-b'trary  angle  of  incidence.  The  r«p,d  and  easy-to-use  cal culat i onel 
technique  >s  based  on  analytical  solutions  to  the  transport  equation 
modeling  electron  multiple  scattering  and  slowing  down.  14  Refs 
Primary  Keywords  Photo-Compton  Current.  Bulk  Current;  Emission 

Current;  Vacuum  Emission;  Quantum  Efficiency;  Energy 
Distribution:  Numerical  Calculation 

3456 

(PARTICLE  BEAMS.  ELECTRON)  PARTICLE  BEAMS.  ELECTRON) 

(Generation;  Transport) 

ADVANCED  SIMULATION  RESEARCH:  VOLUME  II-VACUUM  ENERGY  STORAGE 
W.  Clerk.  A.  Mondalli,  P.  Korn  and  N.  Rostoker 
Maxwell  Labs  Inc.  San  Diego.  CA  *2125 
DNA  Report  No.  0NA  4297F-2  (09/1975). 

Availability:  AD  AQ4813B 

NT  IS 

The  STP  experiment  has  been  placed  in  operation  during  this 
contract  period.  A  number  of  electon  injectors  have  been  explored 
with  the  injected  charge  shown  to  scale  linearly  with  the  injector 
bias  voltage.  Injected  charge  levels  of  approximately  100 
mi crecoulombs.  which  corresponds  to  potential  well  deetho  of  about 
300  kV,  have  been  measured  as  will  be  described  in  this  report. 
Vertical  magnetic  field  coils  have  been  installed  on  the  experiment, 
end  preparations  for  high-energy  electron  injection  have  been 
completed.  S  Refs. 

Primary  Keywords:  Magnetic  Field:  Diverter  Loop;  Azimuthal  Drift; 

Vacuum  Energy  Storage 

5457 

(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

AURORA  ELECTRON  BEAM  MODIFICATION 

S.E.  Oreybill 

Harry  Diamond  Labs,  Adelphi ,  MD  20783 
HDL  Raport  No.  HDL-TR-1862  (07/1978). 

Availability:  AD  A062931 
NT  IS 

The  AURORA  pulsar,  which  normally  operates  as  e  pulsed 
bremsstrahlung  machine,  has  been  modified  to  inject  the  electron  beam 
from  one  of  tha  four  lines  into  a  drift  chamber .  The  beam  obtained 
from  e  hemispheric  cathode  end  a  machine  charging  voltage  of  90  kV 
has  baen  studied  in  detail.  This  beam  of  8  MeV,  240  kA.  200  ns.  300 
kJ  has  producad  energy  fluence*  of  10  to  500  cel/sq.  cm.  The  energy 
deposition  profile  in  three  materials  has  bean  measured  end 
calculated  with  reasonable  agreement.  Tha  beam  has  been  successfully 
used  far  structures  testing,  fluidics  curcuit  irradiation,  high 
intensity  bremsstrehlung  production,  end  collective  ion  acceleration. 

12  Refs. 

Primary  Keywords:  Intense  Relativistic  F»*ctron  Beams;  Pinched  Beams; 

Hemi spher i cal  Cathoie.  Energy  Deposition  Profile 


ftlECTHOM.OHfTIC  ,m»  OtMEH.TIOH) 

‘toSSlMJOH  0,  »  MAGNETIC  flElD  IT  A  1NEU  MITH  CONSTANT  CONDUCTIHITY 

A  Y  Kulego 

FTO  Report  No.  FTD-ID(R5)T-023*-7B  (03/1978).  „  e 

Trans.  From:  Vestnik  Moskovskogo  Universiteta  5.  88-91  (1971)  By  C.5 
Hack 

Availability:  AD  A067028 

NT  IS 

The  authors  derive  an  analytical  solution  to  the  problem  of  on 
axial  magnetic  field  compressed  by  an  imploding  cylindrical 
conducting  shell.  Displacement  currents  are  ignored  but  the  finite 
conductivity  of,  end  field  diffusion  into,  th*  conductor  are 
included.  Th*  limit  of  infinite  conductivity  is  also  takan  to  s^-ow 
that  it  radueos  to  tha  correct  form.  Th#  limits  of  th#  analysis  e  • 
demonstrated  with  a  comparison  giv*n  between  th#  finite  end  infinite 
conductivity  cases.  10  Refs. 

Primary  Keywords:  Magnetic  Field  Comoros* • on ;  Theory;  Analytical 
Solution,  Finite  Conductivity 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

(CUCURRENT -MEASURING  DEVICE*  USED  WITH  THE  SURER-FAST  FINCH  ASSEMBLY 

$.J.  Leonard 

Space  Technology  Labs  Inc.  Redondo  Beech,  CA 

8MD  Report  No.  TR-59-0000- 0037 1  (01/1959). 

Availability:  AD  609387 

NTIS 

It  was  early  recognised  thet  th#  magnitude  of  th#  discharge 
current  in  tha  Super-Fast  Finch  Assembly  was  #n  important  parameter . 
As  a  result,  several  cur rent-measur i ng  devices  were  built  end 
utilized-  In  add’ t ion,  methods  were  developad  for  cheeking  the 
calibration  of  these  current-measur » ng  devices  in  th#  required  range 
of  20-100  kA  at  17  MHz .  For  current  measurement,  solenoids!  and 
torcdal  coils  wara  used,  and  they  were  calibrated  against  • 

two-turn  coil  or  e  shunt.  Good  agreement  was  obtained  among  th# 
current  velues  indicated  by  th#  venous  current-measur ing  ceils  snd 
by  the  two  calibrating  devices.  In  the  report  which  fellows,  the 
various  coils  end  th#  shunt  are  described  end  a  summery  of  the 
results  is  given  0  Refs.  ,  r  ■ , . 

Primary  Keywords:  Current  Transformer;  Solenoidel  Co»l.  Toroidal  Coil. 

Shunt;  High  Current;  Medium  Frequency 
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(PARTICLE  BEAMS.  ELECTRON;  PARTICLE  BEAMS.  ELFCTR0N) 

(Transport;  Targat  I ntaract i ons) 

DEVELOPMENT  OF  AN  INTENSE  ELECTRON  BEAM  ENVIRONMENT  FOR  MATERAJAL 
CHARACTERIZATION 

P  Dakin 

Physic  International  Co.  San  Leandro,  CA  94S77 
DNA  Raport  No.  P1FR-21-979  (10/1978). 

Availability  AD  A969155 
NTIS 

An  intanse  relativistic  electron  beam  environment  has  been 
developed  for  material  character i rat i on .  Experimental  results  on  the 
magnetic  compression  and  expansion  of  intense  beams  are  presonted  end 
compared  w: th  theoretical  models;  emphasis  is  given  to  transport 
efficiency,  electron  angulor  distributions,  end  beam  uniformity. 

D-ode  energies  of  7S  kj  are  achieved  (DNA  OWL  II  generator)  with 
greater  than  80  percent  transport  efficiency  using  e  magnetic 
compression  ratio  of  three.  Experimental  results  have  been  analyzed 
in  terms  of  the  physics  of  diode  impedance  lifetime.  Several 
diagnostics  essential  for  character i * i ng  these  intense  beams  have 
baan  successfully  demonstrated.  13  Refs. 

Primary  Keywords-  E-beam;  Intense  Beam;  Magnetic  Beam  Compression; 

Materials  Response;  Beam  Diagnostics 
Secondary  Keywords;  Beam  Angles;  Materiel  Character i zat i on 

5463 

(SWITCHES,  CLOSING) 

( Thy ratrons) 

ADIABATIC  MODE  OPERATION  OF  THYRATRONS  FOR  MEGAWATT  AVERAGE  POWER 
APPLICATIONS 

J  E.  Croedon,  A.J.  Buffa  end  J.  McGowan 

ECOM.  Fort  Monmouth.  NJ  07703 

ECO*  Raoort  No  EC0M  4470  (02/1977). 

Ava< lability:  ADA038687 

NTIS 

Significant  impact  on  th#  size,  weight,  end  cost  of  high  energy 
Pulse  systems  having  short  on  times  cen  be  obtained  by  designing 
comoonmnta  to  operate  in  the  adiebat'C  mod*.  Several  thyretron  design 
concepts  for  short  term,  high  peek  end  average  power  switching 
application*  have  baen  studied.  They  include  cavity  grid  designs  for 
high  voltage  reliability,  grid  baffling  designs  to  improve  anode  tek# 
over  times,  and  plasma  cathode  designs  to  eliminate  standby  filament 
power  Using  these  concepts,  several  thyratron  designs  have  been 
fabricated  end  evaluated  et  average  powers  approaching  one  megawatt. 
Eva lust > on  of  an  off  th#  shelf  HY-5  operating  in  th*  adiabatic  mode, 
was  also  conducted.  It  wes  found  that  by  modifying  the  cathode 
structure  tha  device  wes  capoble  of  being  operated  reliably  et  22.5 
•operas  of  ever«ge  current  et  a  peak  voltage  of  IS  kilovolts  1  R#fS- 
Primary  Keywords:  High  Power  Operation;  Cavity  Grid  Thyratron;  Grid 
Baffling;  Plasma  Cathode;  Performance  T##t 

5465 

(SAFETY) 

1  BACKGROUND  INFORMATION  ON  HIGH-VOLTAGE  FIELDS 

New  Yer k*Un?v*r ti ty •  N  Y.  Task  Force  far  Research  Planning  in 

Environmental  Health  Sciences  (2nd).;  i  Office  of  Radiation  Programs, 
S-’.var  Spring.  Md .  ;  National  Inst,  of  Envi  ronmental  Health  Sciences, 
Roteerch  Triangle  Perk,  N.C. 
final  rept.  1970-76  (02/1977). 

Availability  PB-273  265/95T 

NTIS  .  .. 

To  conserve  fuel  end  to  provide  service  os  economically  #» 
possible,  the  electric  utilities  have  been  increasing 

voltages  of  overhead  transmission  lines.  Transmission  et  345KV  began 
in  the  mid-1950s.  By  1980.  it  is  est • mated  that  15*  of  the 
transmission  capability  will  be  on  765  kV  line*  end  •Prototype  I. 100 
kV  line  was  to  bo  completed  in  1976  Although  the  bulk  of  the 
research  evidence  suggests  that  there  ere  no  prompt  or  acute  adverse 
effects  on  biological  systems  and  th#  environment  from  •  l«c*',ic  end 
magnotic  fields  associated  with  such  transmissions,  few  studios  hev# 
been  designed  to  detect  the  effects  of  long-term  exposures.  Research 
needs  on  this  subject  Include  studies  using  existing  electric  field 
environments,  studies  in  controlled  simulated  environment*,  studies 
on  nodical  device*,  end  do**m#try  studies.  Included  as  appendices  to 
tha  p-rer  are  several  recently  published  references  on  biological 
effects  of  transmission  lines.  .... 

Primary  Keywords:  High  Voltago.  Power  Transmission  Linos;  Electric 
Fields;  Magnetic  Fields;  Exposure;  Dosimetry; 
Electric  Coronas:  Health:  Biology;  Research; 
Requirements:  Recommendations 

Secondary  Keywords:  Environmental  Health;  Environmental  Effects; 
NT1SNIHEHS 
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(BREAKDOWN  STUDIE5) 
(Exploding  Wires) 


EXPLODING  WIRE  RESEARCH  1774-19(5 


I. 


54(4 

(INSULATION.  MAGNETIC) 
() 


BREAKDOWN  OF  MAGNETIC  INSULATION  DUE  TO  DIAMAGNETISM 

I .  Ntbsnuhl 

Cornell  University.  Ithice.  NY  1(850 

Topical  ^eieerch  rapt .  No.  LPS-7(,  23p  (07/1971). 

Availability:  AD-750  (58 
NTIS 

A  Magnetic  field  can  act  as  an  insulator  by  inhibiting  the 
electrons  free  transversing  a  gap  between  two  Metallic  plates.  It  is 
here  shown  that,  if  electrons  are  produced  at  a  high  enough  rate  on 
the  surface  of  the  negative  plate,  breakdown  will  occur,  the 
critical*  current  density  is  given  by  an  equation;  or,  if  the 
current  is  spaco-charga  liaited.  by  another  equatfon.  Tha  calculation 
hero  reported  is  non-relati vi Stic,  i.e.  (M/sub  0/)  >>  (£/sub  8/)  is 
assumed . 

,ri«.ry  Kaywr.l:  Electron  l«.i  Firllcl.  tr. j.ctor Electron 

Density;  Equations  Of  Motion;  Magnetic  Fields;  Space 
Charges;  Electrostatics 

Secondary  Keywords:  Diaaagnet i sa;  Electron  Gas 


J.R.  McGrath 
Naval  Research  Lab,  Washington.  DC  20375 
Memo.  rapt.  No.  NRl -HR-1698.  ?P  (05/19(0. 

Availability:  AD-633  623 
NTIS 

A  review  of  Exploding  Wire  Phenomena  (EWP)  research  is  presented. 
This  review  covers  the  work  performed  from  177(  to  the  most  current 
publication.  Representative  and  significant  studies  are  cited  to 
indicoto  the  difficulties  associeted  with  EWP  research  end  the  recent 
progress  mode  in  overcoming  them.  (Author) 

Primary  Keywords:  Exploding  Wi ros_Rovi owe;  Naval  Research; 

Bibl i ographi as;~Vopor i cot  ion;  Electric  Currents; 

Explosions;  Electrical  Properties;  Vapors; 

Spectroscopy;  Metals;  light;  Sources;  Shock  Waves; 

High  Temperature  Research;  Ignition;  Aerosol 

Generators:  Theory 
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(BREAKDOWN  STUDIES) 

( Exploding  Ui res) 

CHEMICAL  AND  PHYSICAL  CHARACTERISTICS  OF  EXPLODING  WIRE  PRODUCTS 
I.J.  Russell  end  J.R.  Oriecoll 
Boston  College.  Chestnut  Hill.  MA 
(  86/1971  )  . 

Availability:  NY0-3?3(-( 

NTIS 

For  abstract,  sea  NSA  25  19.  nuabar  45830. 

Primary  Keywords:  Antimony;  Barium;  Cerium;  Exploding  Wire  Phenomena; 

Indium;  Iron;  Lanthanum;  Molybdanum;  Neodymium; 
Ruthenium;  Selenium;  Strontium;  Tellurium;  Tin; 
Yttriym;  Zirconium 


5483 

FAIL-SAFE  ISOLATION  DEVICE  PROVIDES  MAXIMUM  ENERGY  TRANSFER  FROM 
EXPLODING  WIRE  EXPERIMENTS 

O.S.F.  Zucker 

lawrtnce  livormoro  Lob,  livarmoro,  CA  94550 
( 08/1967) . 

Availability:  UCI0~16P68 
NTIS 

For  abstract,  sea  NSA  31  03,  number  08119. 

Primary  Keywords;  Electronic  Ci rcu i ts_Desi gn ;  Detonators;  Efficiency; 

Electric  Fuses;  Energy  Transfer;  Exploding  Wires; 
Fabrication;  Failures;  Signals 
Secondary  Keywords:  NTISAEC 


5470 

TIME-RESOLVED  INTENSITY  PATTERNS  OF  THE  RADIATION  FROM  VARIOUS  REGIONS 
OF  A  VACUUM  SPARK  DISCHARGE 


3472 

(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Solid,  Electrical;  Solid) 

ELECTRICAL  CONDUCTION  AND  ELECTRICAL  BREAKDOWN  OF  ORGANIC  INSULATORS 
AND  SEMICONDUCTORS 

N.  Ahna.  I.  Andress,  K.  Nissan  and  P.  Reehl 

Siemens  AG  Research  Lab,  Erlangen,  FRG 

Final  Report.  He.  8MFT-F8-T-76-36 ,  141p  (12/1976). 

Availability:  N77-29413/5ST 
NTIS 

The  results  of  electrical  measurements  performed  on  character iced 
polyethvlenes  allow  formulation  of  e  simplified  picture  of  the 
conduction  mechanism.  The  conduction  current  results  from 
eleetredm- injected  electrons  end  leads  to  the  build-up  of  a 
long-1 i ved  space  charge.  Initially  the  electronic  contribution  is 
superposed  by  a  dipolar  polarization  current,  tha  lattar  also  giving 
risa  to  tha  discharge  currants  observed .  The  space  charge  built  up, 
•specially  in  tha  presence  of  impurities  and  defects,  may  wall 
influence  the  electrical  breakdown  while  the  materials  breakdown 
strength,  of  about  866  kV/mm,  is  relatively  unaffected  by  external 
peremotere. 

Primary  Keywords:  Electrical  Faults;  Electrical  Insulation;  Electrical 
Resistivity;  Organic  Semi  conductor s;  Polyethylenes; 
Charge  Transfer;  Electrical  Measurement;  High 
Voltages;  Organic  Materials;  Power  Linas;  Space 
Charge 

Secondary  Keywords:  West  Germany;  Dielectric  Breakdown; 

BreekdownCEleetronic  Threshold);  NTI3NA5AE 

Distribution  Restriction:  In  German;  English  Summary. 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

EXPLODING  WIRE  FACILITY 

A.  DiGiecomo 

Aerospace  Corp,  El  Segundo,  CA  90245 

Technical  documentary  rapt.  No.  TDR-6(9( 6258-36 )-I ,  22p  (10/1963). 

Availability:  AD-474  478/5ST 
NTIS 

The  Installation  and  calibration  of  the  Materiel  Sciences 
Laboratory's  exploding  wire  facility  are  described.  The  facility 
provides  blest  pressure  pulses  used,  for  example,  in  determining  the 
vulnerebi lity  of  the  char  layer  on  ablative  materials  to  impulses 
representet i vo  of  shock-en-sheck  loading.  In  the  original 
eonf iguratien  the  facility  was  limited  to  a  maximum  over-pressure  of 
16  pel  with  e  duration  in  the  order  of  1.5  msec.  Modi f icet i ons.  ouch 
as  the  introduction  of  e  straight  tube  section  and  the  addition  of 
twe  capacitors,  ere  presently  in  progress  to  obtain  highor  peak 
over-prossuros.  (Author) 

Primary  Keywords:  Exploding  Wiros_Tost  Facilities;  Calibration; 

Instrumentation;  Shock  Tubes;  Ablation;  Shock  Wavas; 
Subsonic  Flow;  Transducers;  Measurement;  Stagnation 
Point;  Circuits;  Rectifiers;  Capacitors;  Resistors; 
Wiring  Diagrams;  Pi ezoalectr i c  Gages;  Pressure 

Secondary  Keywords:  N7ZSD0DXD 

Distribution  Restriction:  Distribution  limitation  now  removod. 


5474 

(BREAKDOWN  STUDIES)  BREAKDOWN  STUDIES) 

(Gas.  Electrical;  Exploding  Mires) 

EXPLODING  WIRE  INITIATION  AND  ELECTRICAL  OPERATION  OF  A  40-KV  SYSTEM 
FOR  ARC-MEATED  DRIVERS  UP  TO  16  FEET  LONG 
t.E.  Dennenberg  end  A.P.  Silva 
Ames  Research  Center.  Moffett  F»ald.  CA 
NASA  Report  No.  NASA  TN  D-5124  (64/19(9). 

This  report  doscribos  an  energy  stereo#  and  electric-arc  driver 
system  for  shock-driven  feci  lit  las.  Energy  for  th#  ore  is  supplied 
from  a  copocltor  bonk  rated  at  1  HJ  at  an  operating  voltaga  of  40  kV . 
Results  sr#  presorted  for  ore  discharge  lengths  of  54  and  114  inches 
with  peak  currents  of  4(6  kA.  The  entire  ere  strike  sequence  of 
exeloding  wire  initiation,  dwell  period,  end  subsequent  bonk 
discharge  is  discussed.  The  composition  of  the  driver  gas  is  shown  to 
be  s  factor  that  limits  the  d-scharge  of  stored  energy  from  the 
capacitor  bonk.  17  Refs. 

Primary  Keywords:  Exploding  Mire,  long  Arc;  High  Energy  Density;  Wire 
Variation 

Secondary  Keywords:  Shock  Driver 
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(ENERGY  CONVERSION.  MECHANICAL) 

(Rotating  Machines) 

HIGH  P0UER  STUDY  SUPERCONDUCTING  GENERATORS 
A.E.  King,  C.C.  Koubo,  J.L.  HcCebrie  end  L.D.  Smith 
Uestinghousa  Electric  Corp  Lima  Ohio  Aorospaca  Electrical  Div 
Final  rapt.  2  Jun  75-1  Mar  74  (03/1976). 

Availability:  AD-AC11  620/8ST 
NTIS 

This  report  summarizes  the  results  of  a  design  study  of  light 
weight,  high  power  oloctricol  generators  in  the  10  to  SO  Megawatt 
rango  with  output  voltages  up  to  200  kV  dc  (after  rectification). 
Superconducting  machines  representing  the  latest  technology  wore  the 
focus  of  the  study;  non-superconduct i ng  machines  utilizing  the  most 
advanced  conventional  design  technologies  were  also  studied  to 
develop  comparable  performance  dote.  Turbina  requirements  and 
integration  features  were  studied  to  assure  compatibility.  A  separate 
analysis  of  M HD  electrical  generator  designs  was  also  carried  out  to 
highlight  comparable  performance  data  for  that  typa  of  power  seurca. 

( Author ) 

Primary  Keywords:  Generators;  Superconductivity;  Nigh  Power; 

Lightweight;  Magnatohydrodynami c  Generators; 

Turbogenerators;  High  Voltage;  Pulses;  Stators; 

Rotors;  Cooling 

Secondary  Keywords:  Superconducting  Oanarators;  NTISDODXA 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 
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HIGH  VOLTAGE,  HIGH  POWER  TRANSISTORS:  CHARACTERISTICS  OF  DEVELOPMENTAL 
UNITS 


W.M.J  Lawson 

Novel  Rosoorch  lob,  Washington.  DC  20375 

Interim  rept .  no.  8  No.  NRL-MR-U32,  17p  (01/1941). 

Availability:  AD-A045  478/SST 
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Th#  Radio  Corporation  of  Americo,  under  the  euepices  of  Office  of 
Novel  Rosoorch  contract  number  NOBsr-81322,  has  continued  development 
work  on  silicon  powor  transistors.  Eight  state-of-the-ert  samples  of 
this  transistor,  designated  TA-1891,  hove  been  tested  by  the  U.S. 
Neval  Research  laboratory  for  voltogo  breakdown,  output 
characteristics  end  saturation  voltage-  The  breakdown  voltage  of 
these  units  is  in  the  range  between  400  end  500  volts,  end  the 
characteristic  is  stable,  with  no  negative  resistance  region  up  to 
509  volts.  Output  character i st i cs,  although  sati sfaetory ,  should  be 
improved,  particularly  at  low  collector  voltages.  Gain  end  saturation 
voltage  for  these  ton  ampere  units  ore  excellent.  A  fifty  percent 
rprovoment  m  tha  gain  would  result  in  •  20  to  25  ampere  unit. 
Thermal  resistance  could  probably  ba  improved,  but  is,  on  the 
Overage,  adequate  at  this  time  for  300  watts  dissipation.  Two 
transistors  are  capable  of  450  watts  dissipation  at  25  C  case 
temperature,  oven  in  the  interim  cose  provided. 

Primary  Keywords:  Transistors;  Acoustic  Detection;  Tost  And 
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IMPROVED  BEAM  CURRENT  DENSITIES  AT  HIGH  VOLTAGES 

J.H.  Fink 

Lawrenco  Livermore  Lob,  Livormoro,  CA  945S0 
(  08/1976  ) . 

Availability:  UCID-17233 
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The  performance  of  ion  extractors  is  analyzed  with  eruda 
approximations  that  show  improved  porformonce  to  bo  possible  with  tha 
certain  modifications.  However,  additional  studies  are  required  to 
evaluate  tha  beam  optics  in  the  presence  of  the  deformed  grids.  (ERA 
citation  QZ-016SZO) 
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Electrodes;  Ion  Booms;  Plosmo 
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INVESTIGATION  OF  HIGH  ROWER  GASEOUS  ELECTRONICS 
M.S.  Maddix  and  J.J.  Pergola 
HlcrtMvi  Associates  Inc.  Burlington.  MA 
Quarterly  rept.  no.  3,  1  Aug-31  Oct  (A  (02/1967). 

Availability:  AD-898  27V4ST 

HT  IS 

An  i nvest i get i on  of  the  role  of  electron  attaching  gases  in  the 
performance  of  TR  tubes  has  continued-  Attempts  at  verifying  recovery 
tine  theory  in  bronine  and  chlorine  discharges  at  higher  peak  powers 
than  previously,  net  with  no  success  because  of  gas  contamination 
attributed  to  discharge  induced  wall  outgassing.  An  investigation  of 
the  bromine  recovery  character* st ic  over  a  25  C  to  330  C  ambient 
temperature  range  showed  no  significant  variations.  This  result 
indicates  that  the  attachment  rate  is  insensitive  to  electron 
energies  in  the  thermal  range.  The  TR  attenuation  theory  has  been 
extended  to  apply  to  the  discharge  period  as  well  as  to  the  recovery 
period.  This  extended  theory  correlates  leakage  es  well  as  recovery 
time  to  the  parameters  of  an  attachment  controlled  gas  discharge.  A 
skin  depth  theory  has  baan  applied  to  determine  electron  density  and 
discharge  thickness.  (Author)  — 

Primary  Keywords  Transmit  Receive  Tubes_Di ssoc i at i on ; 

lons_Recombi nation  Reactions;  Bromine;  Chlorine; 
Electron  Density;  Reaction  Kinetics;  Electric  Arcs; 
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^ ' PHOTOCONDUCTIVITY  OF  HIGH  VOLTAGE  SPACE  INSULATING  MATERIALS: 
MEASUREMENTS  WITH  METAL  ELECTRODES 


H.T.  Coffey  end  J.E.  Nanovicz 

Stanford  Research  Institute.  Menlo  PerV,  CA  9*025 

Interim  Technical  Report.  1  Jul .  197*  “  1  Apr.  1975.  No. 

NASA-CR-152839,  31p  (04/1973). 

Availability:  N77-23365/8ST 
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The  electrical  conductivities  of  high  voltege  Insulating  materials 
were  measured  in  the  dark  end  under  various  intensities  of 
illumination.  The  materials  investigated  included  FEP  Teflon, 
K*qton.-M>  fused  quart  i .  end  perylene.  Conductivities  were  determined 
as  functions  of  temperature  between  22  ond  100  C  end  light  intensity 
between  0  end  2.5  kW/m2 .  The  thickness  dependence  of  the  conductivity 
was  determined  for  Teflon  ond  Kepton.  end  the  influence  of  spectral 
wavelengths  on  the  conductivity  was  determined  in  several  eases.  All 
measurements  were  made  in  •  vacuum  to  simulate  #  space  environment, 
and  all  samples  had  metallic  electrodes.  The  conductivity  of  Kepton 
was  permanently  increased  by  exposure  to  light;  changes  as  great  as 
five  orders  of  magnitude  were  observed  after  six  hours  of 
illumination. 

Primary  Keywords:  Electrical  Resistivity;  Kepton  (Trademark); 
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Investigations  of  the  exploding  hire  process  as  a  source  for  high 

TEMPERATURE  STUDIES 
E-C.  Cessidy  and  S.B.C.W.  Abramowitz 
National  Bureau  of  Standards  Washington  D  C 
Interim  rept.  No.  NBS-Monogreph- 1 0 9 ,  59p  (11/1948). 

Availability:  AD-481  912 
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Numerous  exoeriments  with  electrically  exploded  wires  ere 
described.  The  results  include  t i me-resol ved  measurements  of 
electrical  energy,  power,  voltage,  end  currant  during  the  discharge; 
periodic  still  and  high-speed  photographs  of  the  entire  explosion 
process;  integrated  and  time-resolved  measurements  of  the  intensity 
and  spectral  distribution  of  the  radiation  emitted;  and  time-resolved 
absorption  spectra  from  the  products  of  the  discharge,  with  emphasis 
on  observations  of  the  spectrum  of  the  A10  molecule.  The  apparatus, 
instrumentation,  and  fast -measurement  techniques  developed  in  order 
to  permit  these  direct  experimental  observations  end  measurements, 
under  the  extrema  end  transient  conditions  of  the  explosive 
discharge,  are  also  described.  Results  from  calculations  of  the 
composition,  entropy,  enthalpy,  and  density  of  the  explosion  mixture 
•re  given.  (Author) 
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ELECTRICAL  BREAKDOWN  OF  OASES:  THE  PRE8REAKD0UN  STAGE 
E.E.  Kunhardt 

Texas  Tech  University.  Lubbock,  TX  79*09 

IEEE  Transactions  On  Plasma  Science.  Vel.  PS-8.  No.  3,  pp  130-138 
(#9/1980). 

In  this  paper,  a  review  of  the  theories  and  experiments  devoted  to 
the  understanding  ef  the  development  of  the  electrical  breakdown  of  a 
gas  insulated  gap.  i.e.,  the  switching  delay,  is  presented.  The 
presentation  is  chronologi cel .  The  classical  Townsend  end  streamer 
medals  for  breakdown  erp  discussed;  followed  by  e  brief  account  of 
the  continuous  acceleration  end  evelenche-chei n  models.  These  lest 
two  models  have  been  proposed  primarily  to  describe  breakdown  at 
large  electric  fields.  Then,  the  two-group  model  for  breakdown  at 
voltages  above  approx imeteiy  20-percent  self-breakdown  is  presented. 
Finally,  e  brief  analysis  is  given  of  the  present  state  of  the  field 
end  the  direction  it  is  taking.  41  Refs- 
Primary  Keywords:  Prebreekdown  Current:  Gas  Breakdown;  Townsend 
Ionization;  Streamer  Theory;  Continuous 
Acceleret i on ;  A valanch*  chain 
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MEASUREMENT  OF  FAST  RISETIME  MEOAMPERE  CURRENTS  BY  QUARTZ  GAUGE 
R.R.  Williams,  O.M.  McDaniel  and  R.W.  Stinnett 
Sendia  labs,  Albuquerque.  NM  87113 
Send i e  Report  No.  SAND  80-0440C  (08/1980). 

Availability:  SAMD84-0*40C 
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Quartz  gueges  have  been  used  on  the  Sendia  National  laboratories 
Proto  II  accelerator  to  measure  current  in  the  magnetically  insulated 
transmission  lines  at  the  11  TW  powor  level.  The  accelerator  delivers 
3.S  MA  at  2E1*  A/e  in  a  *0  ns  pulse  to  a  0.0127  m  diameter  aluminum 
liner  to  produce  e  high  density  plasma.  At  this  radius  end  dl/dt 
levels,  the  B-dot  monitors  no  longer  function  for  the  measurement  of 
load  current  because  the  monitor  suffers  electrical  breakdown.  Quort* 
pressure  gauges  mounted  at  a  radius  f *  0.0084  m  nave  successfully 
measured  the  magnetic  pressure  due  to  tha  load  current  with 
non o second  temporal  resolution.  2  R*f s  . 
primary  Keywords:  Quartz  Pressure  Gauge:  Magnetic  Pressure;  Fast  Rise 
Time;  Very  High  Current;  No  Field  Perturbation 
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PLASMA-INJECTION  VACUUM  ENERGY  DIVERTER  (CROWBAR) 

H.S.  Dunk er ley 

General  Electric  Co,  Schenectady.  NY  12301 

Rept.  no.  *  (Final),  1  Jul  64-30  Jun  65  (02/1966). 

Availability:  AD-478  *9*/8ST 

The  purpose  of  this  program  was  to  conduct  e  theoretical  end 
experimental  study  toward  establishing  design  concepts  for 
high-voltage  energy  diverter*.  The  approach  utilized  the  relatively 
new  principle  of  plasmoid  injection  for  triggering  the  breakdown  of  a 
high-vacuum  multiple-section  gap.  After  the  metallic  ere  conduction 
period  the  gap  returns  to  •  hi gh-vacuum  state  and  voltage  hold-off 
capability,  reedy  for  e  subsequent  controlled  operation  by  the 
plesnoid  trigger.  Studies  were  made  on  the  effects  of  electrode 
materiel,  geometry,  sputtering,  vacuum  conditions,  external  geometry , 
methods  of  generating  the  plasmoid.  electron  end  I  on  densities  end 
their  rote  of  p-opogatior  through  vacuum,  the  trigger  geometrical 
arrangement  and  location  with  respect  to  tho  hold-off  electrodes,  uso 
of  multiple  triggering  elements,  factors  influencing  operating  range, 
use  of  variable  spacing  and  triggering  speed,  power-hendl » ng 
capabilities  and  recovery  character i st i cs.  The  principles  studied 
were  used  to  construct  a  modal  of  a  high-power  triggered  vacuum  gap 
with  an  operation  objective  of  350.000  volts  DC.  The  limited  tests 
results  on  the  model  ere  presented  end  recommendet i on*  for  further 
work.  (Author)  . 
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RADIATION  GENERATION  FROM  EXPLODING  WIRE 
H.G.  Bhettecherye,  J.P.  Craig  and  T.F.  Trost 
Texes  Tech  Univ  Lubbock  Dept  of  Electrical  Engineering 
Final  rapt.  (08/1V76). 
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A  theoretical  investigation  has  been  performed  on  the  duel  nature 
of  the  experimentally  obse-ved  x-rey  spectre  emitted  by  high  power 
exploded  wire  plasmas.  The  observed  spectra  consist  of  e  steeply 
decreasing  region  for  photon  energies  below  about  BKeV  followed  by  e 
nearly  constant  region  above  this  value.  The  region  of  steep  decrease 
is  the  result  of  Bremsstrehl ung  from  plasma  electrons  having  * 
Maxwellian  distribution.  The  constant  region  was  considered  as  being 
co-.ised  by  non-thermal  high  energy  electrons.  The  constant  region  was 
investigated  in  more  detail.  They  calculated  first  the  Bremsstrahlung 
spectrum  that  would  result  from  mono-energet i c  electrons  of  5,  10, 

20,  50  and  100  KeV  incident  an  tungsten  targets-  All  the  spectre  ware 
found  to  have  the  same  flat  shape.  The  ease  of  non-Mexwel 1 i *n 
distribution  of  electrons  we*  examined  by  using  a  distribution 
function  appropriate  to  e  homogeneous  plasma  in  e  strong  electric 
field  After  integration  it  wrs  found  that  the  spectrum  changed  from 
steep  to  flat  es  a  function  of  time.  It  was  concluded  that  e  flat 
spectrum  may  arise  through  e  distortion  of  the  electron  distribution 
♦unction  m  o  strong  oloctric  field.  (Author) 
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p! CGROING  SHOCK  WAVES  AND  EXPLODING  WIRE  ELECTRICAL  CHARACTERISTICS 
Y.A.  Kotov  and  M.A.  Melnikov 
rTD.  Wr t ght-F«t terson  AFB.  OH 
Nr  FTD-MT-24-184-68 ,  15o  (07/1948). 

Avei lability  AD-685  *89 
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A  system  for  the  recording  of  shoek-weve  velocities  end  the 
current  and  voltege  in  an  exploding  wire  is  described.  Th#  Purpose 
r*  the  present  work  is  to  creote  e  source  of  shock  waves  with 
controllable  (variable)  parameter*.  Th*  solution  of  the  problem 
consists  in  th*  strict  Synchronisation  of  th*  basic  elements  of  th* 
system.  Th*  circuitry  end  its  operation  ere  described  end  its 
rorrontnts  discussed.  (Author) 
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SIMULATION  OF  POWER  FLOW  IN  MAGNETICALLY  INSULATED  CONVOLUTES  FOR 
PULSED  MODULAR  ACCELERATORS 
D.B.  Seidel,  ».C.  Coplen  end  J.F.  VanDe vender 
Sandia  Labs,  Albuquerque,  NP1  87115 
Sandia  Report  No.  SAND  B0-1241C  (07/1968). 

Availability:  SAND  B0-1241C 
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Recent  advances  in  tha  technology  of  magnetic  insulation  hava  lad 
to  tha  dasign  of  a  naw  class  of  high  pouar  Modular  accalarators  such 
as  P8FA  1  which  is  naaring  completion  at  Sandia  National  Laboratory. 
In  this  accalarater.  pguar  is  fad  inward  along  36  radially 
convarging,  magnetically  insulatad  transmission  lino  (MITL)  modules. 
In  many  applications*  thasa  36  modulas  must  ba  raconbinad  into  a 
central  magnetically  insulatad  convolute.  This  recombination  can  have 
a  significant  affect  upon  magnetic  insulation,  primarily  due  to  tha 
inevitable  lack  of  simultaneity  between  power  pulses  in  the  36  MITL 
nodules.  In  this  paper,  two  distinct  simulation  approaches  for 
magnetic  insulation  are  developed  which  can  ba  used  to  address  tha 
question  of  nonsimultenei ty .  First,  a  two-dimensional  model  for  a 
two-module  system  is  simulated  using  a  fully  electromagnet ic, 
two-dimensional ,  time-dependent  particle  code.  Next,  a  nonlinear 
equivalent  circuit  approach  is  usad  to  compara  with  tha  diraet 
simulation  for  tha  two  module  case.  The  latter  approach  is  than 
extended  to  a  sort  interesting  three-dimonsional  geometry  with 
several  MITL  modules.  16  Refs. 
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TERMINATED  EXPLODING  WIRE  ENERGY  SOURCE 

l  .  A .  Rosenthal 
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•y  placing  a  discharge  or  'dump*  tube  across  an  exploding 
bridpewire  load,  it  >»  possible  to  by-pass  tha  electrical  energy  end 
terminate  tha  explosion  of  the  wire.  The  dump  tube  is  triggered  by  a 
signal  derived  from  the  energy  removed  from  the  storage  capacitor. 

( Author ) 
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TH£  APPLICATION  OF  P.W.  BRIDGMAN’S  ’NEW  CMF'  TO  EXPLODING  WIRE  PHENOMENA 
K.G.  Moses  and  T  Korneff 
Temple  University,  Philadelphia,  PA  19122 
Availability:  AD-602  913 
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P.W.  Bridgman  propounded  the  possible  existence  of  e  ’New  emf 
generated  in  a  conductor  carrying  e  current  due  to  e  time  varying 
temperature-  This  smf  was  not  detected  by  any  researchers  due  to  the 
fact  that  the  magnitude  of  this  generated  voltage  is  very  small  under 
normal  conditions.  However,  under  the  conditions  of  an  exploding 
wire  the  magnitude  of  the  smf  can  become  increasingly  important.  It 
is  shown  that  this  affact  can  possibly  account  for  the  excess  energy 
required  to  melt  end  vaporise  e  wire  under  the  extreme  conditions  of 
e  rapid  discharge.  (Author) 
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VOLTAGE  AND  CURRENT  MEASUREMENTS  IN  HIFX  DIODES 
J.D.  SUverstein 

Harry  Diamond  Labs.  Adel  phi .  HD  20783 
Technical  memo.  No.  HDL-TM-77-6.  l!6p  (08/J977). 

Availability:  AD-A043  971/lST 
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Capacitive-voltage  (V)  monitors  end  shunt -r#si stor  <I>  monitors 
ha  vs  been  fabricated  for  the  Harry  Diamond  laboratories 
High-Intensi ty  Flash  X  Ray  Facility.  Sensitivities  of  those  monitors 
have  been  measured  to  an  accuracy  of  10  percent  or  better  by  improved 
pulse  techniques.  The  monitors  were  used  to  eeasure  V  end  I  pulses  a. 
charge  voltages  between  2.0  end  5.0  MV  for  both  high-  end 
low- impedance  (*)  diodes.  For  the  high-z  diode,  consisting  of  e 
hemi tpher i cel  cathode  and  a  planar  anode.  2  increases  from  70  to  120 
ohms  as  the  cathode-anode  gap  >s  increased  from  1  5  to  3.8  em.  For 
the  low-Z  diode,  whose  cathode  and  anode  are  both  planer,  Z  increases 
free  7  to  33  ohms  as  the  cethod-anode  gao  is  inersesed  from  0.4  to 
1.4  cm.  Electron  energy  speetra  calculated  from  the  V  and  1  pulses 
are  in  reasonable  agreement  with  those  measured  previously  by  means 
of  a  magnetic  spectrometer .  There  is  also  gonoral  agreement  between 
the  time  variation  of  gamma  dose  rate  calculated  from  the  V  and  I 
pulses  and  that  eaasured  with  a  scmti  1  letor-photodiode.  However,  the 
doses  obtained  by  integrating  the  calculated  dose  rates  are.  on  the 
average,  70  percent  lower  than  these  measured  with  CaF2-M n 
thermoluminescent  dosimeters.  'Author) 

Primary  Keywords:  Pulses;  Pleasurirg  Instruments,  Monitors; 

Di odos( Elect -on  Tubes).  Voltage;  Electric  Current; 
Field  Emission  Tubes.  Flesh  Radiography;  X  Ray 
Apparatus.  Electrical  Impedance;  High  Voltage; 
Capacitance;  Shunts;  Resistors;  Electron  Energy 
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(SWITCHES,  OPENING) 

(Explosive  Fuses) 

CHARACTERISTICS  OF  A  MAGNETIC  ENERGY  STORAGE  SYSTEM  USING  EXPLODING 
FOILS 

J.N.  Difterco  and  L.C.  Burkhardt 

Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

Journal  Of  Applied  Physics,  Vol .  41,  No.  9.  pp  3894-3899  (08/1970). 

A  capacitor  bank  operating  at  15  kj  is  used  to  energize  an 
inductive  system  of  40  nH.  Interrupting  the  current  of  approximately 
800  kA,  by  moans  of  an  exploding  copper  foil  fuse,  produces  voltages 
across  tha  fuse  of  the  order  of  80  kV.  The  opening  time  of  the  fuse, 
as  well  as  tha  character i st i cs  of  the  voltage  developed  across  tha 
fuse  are  examined  as  a  function  of  the  fuse  dimensions.  If  transfer 
of  the  current  into  a  matching  inductive  load  is  to  take  piece  at  the 
time  of  peak  voltage,  energy  transfer  efficiency  is  of  the  order  of 
8’/.  with  I-dot’s  of  the  order  of  2E12  A/sec.  9  Refs. 

Primary  Keywords;  Copper  Foil  Fuse:  15  kV  Charging  Voltage;  80  kV 
Output  Voltage;  Multi  layer  Fuse 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Voltage) 

HIGH  VOLTAGE  PROBE  FOR  LIQUID  IMMERSION 

N.W.  Harris 

Naval  Resaarch  Lab.  Washington,  DC  20375 

Tha  Review  Of  Scientific  Instruments.  Vol.  45,  No.  7.  pp  961-962 
(07/1974) . 

A  capacitive  voltage  divider  for  the  measurement  of  very  high 
voltage  transients  in  liquid-filled  transmission  lines  has  bean 
developed.  Tha  probe  is  suitable  for  pulse  lengths  in  the  range  10 
nsec  to  1  microsecond,  and  peak  voltages  between  50  kV  and  10  MV.  Tha 
divider  automat i cal ly  compensates  for  changes  in  dielectric  constant 
and  loss.  0  Refs. 

Primary  Kaywords:  Capacitive  Voltage  Divider;  Liquid  Filled; 

Transmission  Line;  10  MV  Voltage  Range;  Compensation 
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(SWITCHES,  OPENING) 

(Explosive  Fuses) 

KIGH-P0UER  PULSE  STEEPENING  BY  MEANS  OF  EXPLODING  WIRES 

G.S.  Janes  and  H.  Koritz 

Arco-Everett  Research  Lab,  Everett  49,  MA 

The  Review  Of  Scientific  Instruments,  Vol.  30.  No.  11,  pp  1032-1037 
(11/1959). 

A  circuit  technique  is  described  which  reduces  the  rise  times  of 
high  power  pulses  by  means  of  exploding  wires.  This  circuit  is  e 
nonlinear  lumped  parameter  transmission  line.  The  magnetic  energy  is 
stored  in  the  interstage  lead  inductances  and  rapidly  transferred 
into  (or  more  correctly,  shared  with)  succeeding  stages  by  the 
vaporization  of  exploding  wire  resistive  fuse  elements  connected  in 
shunt  between  the  leads.  In  our  case,  each  of  three  resistive  fuse 
elements  consisted  of  20  to  50  parallel  0.001-in  diem  copper  wires 
held  in  place  across  a  2-in.  gap  with  pressure  sensitive  tape.  An 
empirically  determined  arrangement  is  described  wherein  we  have 
increased  the  maximum  rate  of  current  rise  from  30Q0Q0 
amp/m i c r o second  to  800QQ0  emp/mi crosecond.  Using  this  technique,  e 
magnetic  field  of  1CD00  gauss  is  built  up  in  0.15  microsecond 
throughout  a  volume  4  cm  in  length  and  10  cm  in  diameter.  It  will  be 
shown  that  the  best  results  are  obtained  with  high  conductivity  fuse 
materials  such  as  copper  or  aluminum.  Similarity  theorems  ere 
presented  for  the  design  of  pulse  steepening  elements  for  use  with 
circuits  having  similar  pulse  shapes  but  different  energies  and 
characteri stic  impedances.  0  Refs. 

Primary  Keywords:  Pulse  Sharpening;  Nonlinear  Lumped  Parameter  Lina; 

Multiple  Stages;  Copper  Wire;  Aluminum  Wire; 

Dimensional  Analysis 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generat ion) 

MICROSECOND  DURATION  INTENSE  RELATIVISTIC  ELECTRON  BEAMS 
M.  Friedman  and  M.  Ury 

Naval  Research  Lab,  Washington,  DC  20375 

The  Review  Of  Sc.untific  Instruments,  Vol.  43.  No.  11,  pp  1659-1661 

(11/1972). 

A  preliminary  study  was  performed  to  ascertain  the  feasibility  of 
delivering  large  quantities  of  electrical  energy  in  relativistic 
electron  beans  of  long  pulse  duration.  An  electron  beam  of  8  kA  peek 
current  and  259  kV  peak  voltage  was  produced  with  a  duration  of  S>1 
microsecond.  The  electron  beam  was  transported  through  ala  long 
drift  tube  with  little  energy  loss.  9  Refs. 

Primary  Keywords:  Long  Duration  E-beam;  Foilless  Diode;  Drift  Tube; 
Guiding  Magnetic  Field 
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(BREAKDOWN  STUDIES) 

(Exploding  Wi re») 

EXPLODING  WIRES  IN  STRONG  AXIAL  MAGNETIC  FIELDS 
E.M.  Honig,  M.  Kristiansen  and  M.O.  Hagler 
Texas  Tech  Uni,»rsity.  Lubbock,  Tx  79409 

Journal  of  Appled  Physics.  Vol.  44,  No.  14.  pp  1923  (04/1973). 

THin  copper  wires,  typically  No.  27  end  No.  33,  were  exploded  in 
magnate  fields  up  to  72  kG.  The  ambient  gas  was  atmospheric  pressure 
air  ]nH  w-re  lengths  were  0.5*1.35  cm,  the  applied  voltage  3-7  kV. 
tho  punk  currants  3.5-39  kA.  and  tha  ringing  frequency  300  kHz.  The 
effe-t  of  the  magnetic  field  was  generally  to  increase  the  pause 
1e  c*h  and  to  increase  damping  of  discharge.  1  Refs. 

Prima'v  Keywords:  Exploding  Wire;  Copper  Wire;  Magnetic  Field;  72  kG 
Field.  Air;  Increased  Current  Pause 
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RAPID  TRANSFER  OF  MAGNETIC  ENERGY  |T  MEANS  OF  EXPLODING  FOILS 
C.  Maisonnier,  J.G-  Linhart  and  C.  Gourlan 
lab  Gas  lonizzeti.  Euratom-CHEN .  Frascati.  Italy 

The  Review  Of  Scientific  Instruments.  Vol.  3?,  No.  10.  pp  1380-1364 
(10/1966  )  . 

Rapid  transfer  of  magnetic  energy  to  an  inductive  load  is  usually 
done  by  discharging  a  condenser  bank,  but  it  can,  in  principle,  also 
be  done  by  using  inductive  storage.  The  problem  then  is  how  to  open 
quickly  a  switch  carrying  a  large  current.  Using  a  thin  (10  micron) 
cylindrical  foil  of  aluminum  as  a  switch,  energies  of  the  order  of 
1E4  J  have  been  transferred  into  an  inductance  of  about  IE-8  H  in  a 
few  times  IE-7  sec.  An  elementary  theory  of  the  explosion  of  the  foil 
is  presented,  end  it  is  shown  to  agree  well  with  experimental 
results.  Technical  problQTs  associated  with  the  construction  of  such 
e  fast  switch  can  ba  considered  solved  up  to  an  energy  level  of  at 
least  100  kj.  3  Refs. 

Primary  Keywords:  Cylindrical  Aluminum  Foil.  Experiment;  Theory; 

Conductivity:  Temperature  Cons i derat i ons 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical)  . 

COMPUTATION  Of  AXIAL  AND^ADIAL  DEVELOPMENT  CF  DISCHARGES  BETWEEN  PLANE 
PARALLEL  ELECTRODES 

AJ.  Davias.  C.J.  Evans.  P.  Townsend  and  P.M  Woodison 

University  College  cf  Swansea.  Singlaton  Park.  Swansea.  Wales 

Proceedings  Of  The  IEE.  Vol .  124.  No.  2  pp  179-182  (02/1977). 

a  two-d'm*ns' onal  numerical  calculation  for  the  simulation  of 
axially  symmetric  d>schcrges  is  presented.  Calculations  simulating 
experiments  done  in  nitrogen  were  made.  The  simulated  shutter  end 
streak  photographs  were  found  tc  agree  well  with  those  obtained  in 
the  experiments.  As  the  cathode  streamer  neared  the  cathode,  the 
calcula:  on  failed  due  to  instabilities  that  developed.  10  Refs. 

Primary  Keywords:  2-D  Ionization  Growth;  Plane  Electrodes;  Parallel 
Electrodes;  Calculated  Field  Distribution;  Photon 
Flux 
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DIELECTRICS  STUDY:  FINAL  REPORT 
DNA  Report  No.  DNA2623F  (06/1972). 

0  Refs. 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Electrodes;  Gas  Gaps.  Materials) 

EXPLOSIVE  ANODE  EROSION  IN  HIGH  CURRENT  SPARKS 
K.  Schonbech  end  H.  Fischer 

Angewandte  Physik.  Technische  Hochschule  Darmstadt.  Darmstadt  .  FRG 
Applied  Optics.  Vol.  9.  No.  7  pp  1695-1697  (07/1970). 

Anode  jets  believed  to  be  formed  by  an  explosion  of  materiel  at 
the  anode  of  e  spark  gap  ara  studied.  The  authors  discuss  the 
relationship  of  the  jet  with  current  rise,  electrode  electrical 
conductivity,  thermal  conductivity,  and  boiling  point  for  laad. 
copper,  tungsten,  and  aluminum.  The  temporal  development  of  the  spark 
channel  end  anode  jet  ere  presented.  It  is  concluded  that  the  anode 
jet  is  formed  by  local  heating  of  electrons  incident  on  the  anode.  A 
Refs . 

Primary  Keywords:  Anode  Jet;  Turbulence;  Anode  Drop;  Dependence  Or 
Cathode  Materia);  Therme 1 i zet i on 
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(Reviews;  Reviews) 

INVESTIGATIONS  INTO  ELECTRICAL  DISCHARGES  IN  GASES 
B.N.  Klyerfol *  d  Ed. 

All-Union  Institute.  Moscow.  USSR 
Publisher;  The  Macmillan  Co..  NY  (01/1964). 

Irens.  From:  The  Collected  Papers  Edited  By  B.N.  Klyerfel'd  By  D. 

Cossutte 

This  book  is  o  collection  of  12  papers  by  Russisn  authors 
concerning  discharges  in  gases  end  mercury  vapor.  The  first  two 
papers  concern  the  initial  phase-  of  sal f- sustaining  discharges  in 
several  gsses  with  pd  combinations  that  fell  to  the  left  of  the 
minimum  of  the  Peschen  curve  TM0  more  papers  follow  on  tho  plasma 
spreading  of  the  early  pert  of  a  discharge  end  on  cathode  effects  A 
good  paper  follows  on  postdi schargo  recovery  in  several  gases  The 
lest  seven  papers  concern  processes  ;hat  occur  m  mercury  vapor  r'cs 
(including  cathode  effects)  that  include  cathode  soot  obsc  «t  1 1  or. . 
temporal  histories  of  mercury  vapor  densities  in  discharges.  #rd 
anode  effects.  128  Refs. 

Primary  Keywords:  Sal 4 - Suste i n i ng  Breakdown;  Polyatomic  Gas; 

Nonurifpr*  Fiald;  Plasma  Spread.  Postbreakdown 
Recovery:  Mercury  Arc;  Cathode  Effects.  Anode 
Effects,  Plasma  Density 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas.  Electrical:  Surface  Fleshover) 

SWITCHING  SURGE  AND  IMPULSE  SPARKOVER  CHARACTERISTICS  OF  LARGE  GAP 
SPACINGS  AND  LONG  INSULATOR  STRINGS 

T.  Udo 

Central  Research  Institute  of  The  Electric  Power  Industry,  Tokyo.  Jeuen 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol  PAS-84.  No  4,  pd 
304-309  (04/1965) 

This  paper  describes  the  results  o*  soerkover  tests  made  with 
impulse  voltages  and  switching  surges  for  large  gap  soac  ngs  e-c  lung 
insulator  strings  under  both  dry  and  wet  conditions.  The  tests  were 
conducted  at  the  Shiobara  Outdoor  Laboratory;  a  10.000-kV  750-k., 
surge  generator  was  used.  6  Refs. 

Primary  Keywords:  Impulse  Voltage;  Wet  Conditions;  Dry  Conditions:  10 
Meter  Gao;  Air  Gap:  Cyl i ndar-cyl i nder  Gao 
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(BREAKDOWN  STUDIES) 

( L i ghtning) 

TECHNIQUES  OF  STRIKE  TESTS  ON  STRUCTURES.  COMPONENTS  AND  MATERIALS 

A . U .  Hanson 

Culhem  Lab.  Abingdon.  Oxfordshire.  UK 

1975  Conference  Of  Lightning  And  Static  Electricity,  pp  1-12  (01/1975). 

The  lightning  simulation  facilities  at  Culhem  laboratory  ere 
described.  The  design  philosophy  behind  the  pulse  generators  utilized 
a re  discussed.  w«th  e  comparison  with  the  known  cheroc tor i st i cs  of 
natural  lightning  presented  briefly.  A  si.opt  stroke  experiment  is 
briefly  described.  The  testing  philosophy  end  various  materials 
resnonses  (heat  damage,  magnetic  forces,  etc.)  to  simulotions  ero 
discussed  in  some  detail.  0  Refs. 

Primary  Keywords  Lightning  Simulation;  Pulso  Genoretor;  Swept  Stroke; 

Heat  Damage;  Induced  Effects;  Test  Philosophy; 

Di agnost i cs 
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(PARTICLE  BEAMS.  ELECTRON) 

(  ) 

THE  GAMBLE  I  PULSED  ELECTRON  BEAM  GENERATOR 
G.  Cooparstein,  J.J.  Condon  and  J.R.  Boiler 
Naval  Research  lab,  Washington,  DC  20375 

Journal  Of  Vacuum  Science  And  Technology,  Vol.  10.  No.  6.  pp  981-484 

( 12/1973). 

Several  modi f* cat i ons.  including  lengthening  of  the  pulse  forming 
lme,  lowering  tho  outout  pulse  amplitude,  and  sharply  reducing  the 
prepulne  amplitude  have  been  made  to  tho  Gamble  I  electron  beam 
generator  The  generator,  which  consists  of  a  Marx  generator  charging 
e  wat e-- i nsul atod  intermediate  storage  capacitor  feeding  a 
water- t nsvleted  pulse  forming  line,  now  produces  a  beam  of  750  keV 
electron*.  The  »t;or  component  changes  include  substitution  of 
triggoroc  gas  switches  for  the  previously  used  water  switches  and 
construct ' on  o*  a  new  diode  insulator.  12  Refs. 

Primary  Keywords  Gas  Sw-tch;  Diode  Insulator;  Impedance  Transforming 
Lme;  Prepulse  Reduction 
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(PARTICLE  BEAMS.  ELECTRON;  INSULATION.  MAGNETIC) 

TWO  SPECIES  Flow  in  RELATIVISTIC  DIODES  NEAR  THE  CRITICAL  FIELD  FOR 
MAGNETIC  INSULATION 

K.D.  Bergeron 

Sendia  labs.  Albuquerque.  NM  87115 

Applied  Physics  Letters.  Vol.  28,  No.  4.  pp  306-308  (03/1976). 

An  analysis  of  spaco-charga- 1 i mi  tod  countorstreami ng  flow  of  ions 
and  •lactrom  in  a  higH-ygltago  plmnor  die dm  in  the  presence  of  e 
strong  transverse  magnetic  field  is  presented.  A  two-component 
one* d i men si  one 1  cold-fluid  model  is  used  which  includes  most 
sal f-consi stent  effects.  A  substantial  enhancement  of  ion  current  by 
a  *ector  of  3-6  is  found  at  fields  slightly  larger  than  the  critical 
magnetic  insulation  field.  14  Refs. 

Pr  Her,  Keywords:  Counter streemi ng  Flow;  Space-charge- 1 imi tod;  Planar 
Diode;  Ion  Current  Enhancement;  Magnetic  Insulation; 
C-ittcal  Fie.d 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 
l Cur rent ) 

SURGE  MEASUREMENT  ERRORS  INTRODUCED  BY  COAXIAL  CABLES 

J.M.  Park 

National  Buraau  of  Stendards.  Washington,  DC  20234 
Common i cat i on  And  Electronics.  Vol.  77,  Pt.  1,  No.  37  pp  343-347 
(07/1  956  )  . 

The  author  considari  moasuromont  of  pulsed  voltages  end,  in 
particular,  tha  arrors  introduced  by  the  coaxial  cables  used  to 
t-SM-it  diagnostic  date  between  sensor  end  recording  medium. 
Attenuation  o 4  the  signal  due  to  losses  in  the  conductors  erd 
dielectric  the  cable  ere  considered,  as  well  as  errors  introduced 
b/  variation  m  the  cable  impedonce  with  frequency.  Cable  termination 
is  also  discussed.  Suggestions  are  included  for  minimization  of  error 
end  c-rrectirg  for  inherent  errors.  4  Refs. 

Primary  Keywords:  Coaxial  Cable;  Measurement  Error;  Attenuation; 

Impedance  Variation  With  Frequency;  Termination 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

THE  MECHANISM  OF  THE  LONG  SPARK  FORMATION 

I  Gall irbert i 

Padova  Univarsity.  Padova,  Italy 

Journal  Of  Physics,  Vol.  40.  No.  7,  pp  C7-1 93-C7-250  (07/1974). 

Trans.  From:  Journal  Da  Physique  40.  C7-I93-C7-250  (Juillet  1479) 

Tho  authors  present  several  theoretical  and  experimental  results 
on  the  physics  of  long  sparks  The  meehenisai  of  breakdown  is  followed 
through  initiation  of  ionization  through  conductive  arc  channel.  The 
air  gap  considered  is  a  rod-plane  type  with  a  positive  pulse  applied 
to  the  rod.  The  effects  of  incident  radiation  is  also  considered. 
Diagnostics  are  discussed.  134  Refs. 

Primary  Keywords:  Lcrg  Spark;  Rod-plane  Gap;  Early  Phases;  Pulse 

Voltage;  Experiment;  Theory;  Modeling;  Diagnostics 
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A K DOWN  STUDIES) 

Electrical ) 

CC**CUT ER  SIMULATION  OF  RAPIDLY  DEVELOPING  GASEOUS  DISCHARGES 
Davies.  C.S.  Davies  end  C.J  Evans 
•  r s >  ty  Collage  of  Swansea.  Singleton  Park,  Swansea.  Wales 
eed  ngs  Of  The  IEE,  Vol.  118.  No.  6,  pp  616-823  (06/1971). 

A  derailed  description  is  presented  of  the  numerical  simulation  of 
h' gh- growth- rate  gaseous  discharge.  The  mein  feature  of  this 
mu  1  at i on  nrp  Townsend  ionization  and  field  distortion  due  to  the 
eserce  of  space  charge.  The  simulation  proceeds  from  an  initially 
> i * o r m  *i«ld  with  a  small  con  of  electrons  emitted  from  the  cathode 
i  full  breakdown.  Cathode  ana  erode  streamers  are  predicted 
cess'ully.  Agreement  with  the  experimental  results  of  Wegner  in 
trentn  »i-e  seen  to  be  good.  7  Refs. 

1 ' r v  Keyi  n-ds  Townsend  Breakdown;  Space  Charge;  Electric  Field 
Distortion;  Anode  Streamer;  Cathode  Streamer; 
Numerical  Simulation 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

CQUFLING  BETWEEN  OPEN  AND  SHIELDED  WIRE  LINES  OVER  A  GROUND  PLANE 

R.J.  Mohr 

Cutler-Hammer  Inc.  Deer  Park,  NY 

IEEE  Transactions  On  Electromagnetic  Compat i bi 1  i  ty ,  Vol .  EMC'  9 ,  No.  2, 
PP  34-45  (09/196?). 

Convenient  expressions  ara  derived  which  permit  accurata 
determination  of  inducad  intarfarance  in  span  unmhialdad  wire  and 
shielded  wira  or  coaxial  linos  duo  to  AC  and  transiant  currants. 
Curvas  and  tablos  ara  prasantad  for  obtaining  koy  parameters  in  the 
calculation  of  intarf aranca .  Tha  limitations  of  tha  derived 
axprassions  ara  sat  forth  and  an  example  intarfaronca  problan  ia 
solved.  Expar mental  verification  of  tha  analysis  is  prasantad.  7 
Ref*. 

Primary  Keywords:  Analytical  Expressions;  Coupling  Coefficient; 

Several  Geometries;  Attenuation  Ef f act i vanes*; 

Experiment;  theory 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

ELECTROMAGNET  1C- INTERFERENCE  CONTROL 

E.F.  Vance 

Stanford  Research  Instituta,  Menlo  Park,  CA  94025 

IEEE  Transactions  On  E 1 octromagnet i c  Compatibility.  Vol.  EMC-22.  No.  4, 
PP  319-328  (11/1980). 

The  usa  of  shield  topology  concepts  to  design  interference  control 
is  described.  Starting  with  tha  postulate  that  electromagnet i c 
anvi  ronr-a-it  s  can  be  separated  by  closed  sh  eld  surfaces,  the  proper 
design  of  essential  compromises  such  as  insulated  power  end  Signal 
conductors,  and  openings  for  access  and  ventilation  are  deduced.  The 
role  o f  grounding  is  described  and  the  relation  of  grounding 
conductors  to  shield  surfaces  is  deduced  Seme  guidelines  era  given 
for  deters i n i ng  how  affective  the  shield  needs  to  be.  It  is  concluded 
that  the  effectiveness  of  a  Shield  is  usually  limited  most  by 
interference  propagating  on  insulated  conductors  passing  through  the 
sh'eld.  fallowed  by  leakage  through  apartures  end  diffusion  through 
the  shield  walls.  8  Refs. 

Primary  Keywords:  Shield  Topology;  Grounding;  Design  Considerations; 

Effectiveness  Analysis 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

GEOMETRICAL  EFFECTS  ON  SHIELDING  EFFECTIVENESS  AT  LOW  FREQUENCIES 
D.A.  Miller  end  JE.  Bridges 

Illinois  Intitute  of  Technology.  Chicago.  IL  _ 

IEEE  Transactions  On  Eloctromagnot i c  Compatibility,  Vol.  EHC-8,  No.  4, 
pp  174-186  (12/1966). 

A  frequent  approach  to  computing  the  magnetic  shielding 
effect i veress  of  enclosures  is  to  consider  the  effect  of  a  plane  wave 
impinging  on  a  shaat  of  infinite  extent.  This  permits  an  analysis 
based  on  a  trensmi ssi on-1 i ne  character i cat i on .  However,  when  the 
wave-length  is  large  compered  to  the  dimensions  of  the  enclosure, 
other  analytical  approaches  provide  better  results.  It  has  been  shown 
that  the  current  distribution  on  a  box-like  opject  scattering  in  the 
Rayleigh  region  tends  to  concentrate  at  the  edges  and  corners  vf  the 
box.  This  leads  to  concentreti onj  of  the  magnetic  field  in  the 
vicinity  of  edges  end  corners  both  inside  and  outside  the  enclosure. 
Since  the  effects  of  the  current  concentret i ons  are  localized,  the 
magnetic  shielding  problem  can  be  simplified  by  assuming  a  uniform 
Current  distribution  on  the  exterior  of  the  enclosure.  Under  this 
assumption  the  so-called  'circuit  approach*  can  be  applied-  10  Refs. 
Primary  Keywords:  Low  Frequency)  Corner  Effects;  Shorted  Transformer; 

Mutual  Impadance;  Leakage  Impedance;  Circuit 
Approach;  Scattering  Theory;  Comparison 
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(REVIEWS  AND  CONFERENCES;  ELECTROMAGNETIC  COMPATIBILITY) 
(Reviews;  Grounding  And  Shielding)  _  .  „ 

GPQUNOIMG  AND  SHIELDING  TECHNIQUES  IN  INSTRUMENTATION 
R.  Morrison 


Dynamics  Instrumantet i on  Co. 

Publisher;  John  Wiley  And  Sons.  Inc.  New  York,  London,  Sydney  < 0 1/1 96 7 ) . 

Though  proper  grounding  end  shielding  techniques  ere  an  important 
consi derat < on  in  any  pulsed  power  system,  these  are  often  not  dealt 
with  until  they  become  a  difficult  problem  The  author  of  this  booV 
shows,  beginning  with  basic  field  theory,  how  to  incorporate  proper 
grounding  end  shielding  systems  into  a  pulsed  power  environment. 
Consideration  is  given  to  choosing  an  earth  ground  for  the  system  and 
to  dealing  with  the  power  system  grounds.  Both  electrostatic  and 
magnetic  shielding  techniques  are  presented. 

Primary  Keywords:  Grounding;  Shielding;  Instrumental i on;  Field  Theory; 

Power  Supply  Isolation;  Isolation  Transformer 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

LOW-FREQUENCY  SHIELDING  EFFECTIVENESS  OF  A  DOUBLE  CYLINDER  ENCLOSURE 
F.A.M.  Risk 

Hydro-Quebec  Institute  of  Research.  Varennes.  Quebec.  Canada 
IEEE  Transactions  On  Electromagnetic  Compatibility,  Vol.  EHC-19,  No.  1. 
pp  14-21  (62/1977). 

The  low-f reouency  shielding  effectiveness  nf  a  long  double 
cylinder  shield  is  determined  through  e  solution  of  Maxwell's  field 
equations.  The  shielding  expression  obtained  is  then  compered  with 
the  results  obtained  by  both  the  circuit  approach  and  the 
transmission  line  analogy.  The  findings  of  the  present  paper  ere  also 
compered  with  the  analysis  by  previous  authors  of  the  mult«shield 
problem.  A  digital  computer  program  for  numerical  evaluation  of  the 
effectiveness  of  e  double  cylinder  shield  is  developed  end  used  to 
study  the  influence  of  the  shield  dimensions  and  materiel  constants 
16  Refs 

Primary  Keywords  Low- f requency  Shielding;  Double  Cylinder;  Maxwell's 

Equations;  Analytical  Solution,  Planer  Shielding 
Approach;  Circu  t  Approach;  Transmission  line  Analogy 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

MAGNETIC  SHIELDED  ENCLOSURE  DESIGN  IN  THE  DC  AND  VI F  REGION 
A.K.  Thomas 

TRW  Systems  Group.  Redondo  Beach,  CA 

IEEE  Transactions  On  Electromagnetic  Compatibility.  Vol.  EMC-10,  No.  1, 
PP  142-142  (63/1968). 

A  review  of  magnetic  shielding  concepts  end  equations  as  applied 
to  ideal  shield  configurations  has  provided  a  basis  for  the  analysis 
of  the  shielding  effectiveness  of  practical  shielded  enclosures  to  DC 
and  VLF  magnetic  fields.  The  permeability  of  the  shield  material  is 
considered  as  a  function  of  the  induction,  end  a  significantly 
improved  method  of  estimating  the  induction  and  permeability  of  the 
shield  is  presented.  The  effects  of  multiple  shell  geometry  are  given 
by  the  aquations  of  this  analysis,  which  are  i ndetermi nable  with  a 
transmission  line  analysis-  The  degrading  effects  of  other  departures 
from  ideal  shield  materials  and  conf i gurat i ons  are  analyzed 
qualitatively;  equations  for  estimating  the  magnitude  of  those 
effects  are  developed  where  possible.  13  Refs. 

Primary  Keywords:  Magnetic  Shielding;  Shielding  Concepts;  Design 

Criteria;  Induction  Estimation;  Multiple  Shields 
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(REVIEWS  AND  CONFERENCES;  ELECTROMAGNETIC  COMPATIBILITY) 

(Reviews;  Grounding  And  Shielding) 

NOISE  RUCTION  TECHNIQUES  IH  ELECTRONIC  SYSTEMS 

H.W.  Ott 

Bell  Labs,  Whippany,  NJ 

Publisher;  John  Wiley  8  Sons  New  York,  London,  Sydney.  Toronto 
(01/1976). 

This  book  presents  a  comprehensi ve  study  of  electrical  noise  end 
it's  elimination.  The  basic  mechanisms  of  noise  generation  arm 
presented  with  methods  included  for  the  reduction  of  each  type. 
Grounding  and  shielding  techniques  for  the  elimination  of  coupling 
between  circuits  are  discussed  in  detail  with  quantitative 
comparisons  givon  of  various  conf ? gurat i ons .  Protection  circuits  for 
mechanical  switch  contacts  are  included.  Inherent  noise  sources 
(thermal  noise,  shot  noise,  etc.)  are  discussed  with  reduction 
techniques  included  Though  this  book  is  designed  to  be  utilized  with 
electronic  circuits,  almost  all  of  the  techniques  presented  can  be 
used  in  e  pulsed  power  environment.  108  Refs. 

Primary  Keywords:  Grouning;  Shielding,  Electrostatic;  Magnetic; 

Capacitive  Coupling;  Inductive  Coupling;  Radiative 
Coupling;  Thermal  Noise;  Shot  Noise;  Filtering; 
Coding 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

THE  CATHODE  FALL  OF  AN  ARC 

R.C.  Mason 

Research  Labs.  Westinghouse  Elec.  And  MFC.  Co.,  East  Pittsburgh  PA 

Physical  Review,  Vol.  38,  pp  427-440  (08/1931) 

Schottky  and  classical  theory  ere  used  to  derive  the  energy 
distribution  of  electrons  in  the  cathode  fall  of  an  arc.  Both 
thermionic  and  field  emission  at  the  cethode  ere  considered  with  the 
main  thrust  of  the  paper  centering  around  e  theoretical  study  and 
experimental  test  of  Langmuir’s  theory  of  required  high  field  for 
field  emission  of  electrons.  Conclusions  are  prasantad  thet  either 
Langmuir's  theory  is  incorrect  or  a  very  complicated  ionization 
process  occurs  to  produce  the  required  positive  ions.  26  Refs. 

Primary  Keywords:  Cathode  Fall;  Thermionic  Emission;  Field  Emission; 

Space  Chorge;  Langmuir's  Theory 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

THE  FALL  OF  POTENTIAL  IN  THE  INITIAL  STAGES  OF  ELECTRICAL  DISCHARGES 
J.C.  Street  and  J.W.  Baams 
University  of  Virginia,  VA 

Physical  Review,  Vol.  38.  pp  416-426  (08/1931). 

Data  are  presented  concerning  the  voltage  history  of  the  early 
stages  of  gas  dische-ges  m  this  paper.  The  fell  of  the  discharge 
vo 1  tege  in  air.  nitrogen,  hydrogen,  end  CO/sub  2/  ere  investigated 
for  the  pressure  range  50*140  cm  of  Hg  end  seem  to  be  in  good 
r.  j>  eemen*.  with  loader's  discharge  low.  Possible  methods  ere 
d'ScwsseJ  fur  increasing  the  rate  of  voltage  fell  for  discharges  in 
these  gases  13  R«fs. 

Pr.mary  Keywords:  Voltage  Fall.  Time  History;  Several  Gases;  Wide 
Pressure  Range;  Impulse  Voltage 
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'BREAKDOWN  STUDIES) 

( Gas .  t lectr i c *  1  ) 

THE  MECHANISM  OF  the  ELECTRICAL  BREAKDOWN  OF  AIR  IN  UNIFORM  FIELDS  AT 
VOLTAGES  UP  TO  400  KV 

J  Dutton  and  W.T.  Morris 

University  College  of  Swanson 

British  Journal  Of  Applied  Physics,  Vol.  18>  PP  11  15-1120  (03/1967). 

This  paper  presents  the  results  of  the  measurement  of 
p^p- breakdown  cur-e-iti  at  a  Pd  of  over  12000  Voltages  of  16  to  400 
kv  constrained  the  fields  to  the  less  than  60  kV/cm,  which  reduced 
field  am ■  st- 1  or.  to  a  neglig>Ple  level  .  The  secondary  ionization 
coefficient  was  measured  and  found  to  be  highly  dependent  on  the 
cond’tio*  of  the  cathode  surf sen  Experimentally  observed  values  of 
ionization  growth  agreed  well  with  the  generalized  Townsend  equation 
■ n  al ’  cases  1 3  Refs . 

i.iB/ir;  Kv.-wrrds  Prc- breakdown  Current;  Uniform  Field;  Secondary 

I  on i z  1 1 ion  Coefficient.  Townsend  Discharge;  Modified 
Kowler-Nordhe  m  Equation 
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(BREAKDOWN  STUDIES) 

(Gas.  Eiectr 1 cal ) 

TRANSITION  FROM  THE  PRIMARY  STREAMER  TO  THE  ARC  IN  P05ITIVE 
POINT-TO-PLAHE  CORONA 

T.  Suzuki 

University  of  California,  Barkalov  CA 

Journal  Of  Appliad  Physics,  Vol  .  <,2.  No-  10,  pp  3766-3777  (Of/1971). 

This  paoar  reports  fcr  the  first  t««a  measurements  with  multiple 
tachniquaa  delineating  tha  compiata  sequence  of  avants  from  tha 
primary  straamar  to  tha  tharmal i zat ien  of  a  highly  ionized  channel  to 
tha  arc  phase  in  tha  common  spark  transition  for  relatively  small 
pomt-to-plane  gaps.  The  observations  cover  a  range  of  point 
damatars  from  0.)  to  2  mm,  for  gaps  in  room  air  from  1  to  4  cm  long, 
covering  the  whole  range  of  potentials  from  streamer  onset  to  in 
excess  of  30*  above  the  standard  sparking  threshold.  It  is  shown  that 
starting  with  the  primary  streamer,  which  occasionally  at  its  start 
creates  photoionization  up  to  the  midgap  and  at  the  cathode,  there  is 
produced  a  succession  of  ionizing  waves  of  potential  starting  in  many 
cases  on  the  arrival  of  its  tip  at  tha  cathode-  These  waves,  observed 
by  photomultipliers  as  wall  as  by  currant  pulses  over  a  period  of 
some  microseconds,  create  uhat  has  bean  called  a  ' secondary  streamer' 
by  Hudson  and  Loeb.  Unless  overvoltage  exceeds  30*.  the  electron 
density  and  temperature  in  the  resulting  channel  are  not  adequate  to 
tharralize  to  ar  arc.  Above  this  value,  therma 1 i zat i on  occurs  in 
several  hundred  nanoseconds.  At  lower  overvoltages,  there  is  a  dark 
phase  lasting  at  aow  values  for  hundreds  of  microseconds.  26  Refs. 

Rrmary  Keywords  Streamer.  Arc  Channel;  Spark  Transition; 

Photo i om zat i on;  Cathode  Effects;  Thermal i zat » on 
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(BREAKDOWN  STUDIES) 

(Gas.  Microwave) 

EXPERIMENTAL  INVESTIGATION  OF  THE  TRANSIENT  FORMATION  OF  A 
MICROWAVE-GENERATED  IONIZED  SHEATH  IN  AIR 

S.E.  E 1  -  *  hemy  and  R.€.  Mcmtosh 

Un-varsity  of  Massacnuset ts,  Amherst.  MA  01002 

Journal  Of  Applied  Physics.  Vol.  44,  No.  1,  pp  100-105  (01/1973). 

Mierowo.e  ard  photometric  techniques  are  used  to  study  the 
terror a  1  a^d  spatial  behavior  of  a  transiert  mi crowave- generated  air 
plasma  sheath  in  a  coaxial  transmission  line.  In  particular, 
breakdown  times,  stabilization  times,  and  thickness  of  the  ionized 
sheath  are  investigated  at  different  pressures  and  generating  signal 
amplitudes  22  Refs. 

Primary  Keywords*  Microwave  Ionization:  Coaxial  Transmission  line; 

Breakdown  Time,  Diagnostics 
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(BREAKDOWN  STUDIES) 

(Solid.  Electrical) 

SOME  ASPECTS  OF  DIELECTRIC  BREAKDOWN  OF  SOLIDS 
D.B.  Watson.  U.  Hayes.  K.C.  Kao  and  J.H.  Celderwood 
Royal  Collage  Of  Aovenced  Technology.  Balford.  UK 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-1.  No.  3.  pp  36-37 
(11/1965). 

Tha  electric  strengths  of  sodium  chloride,  polythene,  and 
polymethyl  methacrylate  were  measured  using  direct  end  impulse 
voltages  at  room  temperature.  The  effects  of  specimen  thickness, 
electrode  radius,  and  rats  of  rise  of  applied  field  are  different  in 
degree  from  material  to  materiel  indicating  the  importance  of 
prebreskdown  conditions.  It  is  suggssted  that  the  final  breakdown 
mechanism  is  of  the  avalanche  type,  heating  Dy  prebreakdown  current 
and  the  formation  of  space  charges  being  factors  affecting  its 
occurrence.  21  Refs. 

Primary  Keywords:  Dielectric  Strength;  Several  Materials;  Impulsa 

Voltage;  Several  Geometries:  Analysis  Of  Mechanisms 
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(BREAKDOWN  fTUOIES) 

(Surface  Flashover) 

THE  EFFECT  OF  CUPROUS  0YIDE  COATINGS  ON  SURFACE  Fl *SH0VER  OF  DIELECTRIC 
SPACERS  IN  VACUUM 

J.D.  Cross  end  T.S.  Sudarshan 

Umvarsity  of  Waterloo,  Waterloo.  Ontario,  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  E I  -  9 .  No.  4.  pp 
1^6-150  (12/1974). 

An  experimental  investigation  of  the  effect  of  a  cuprous  oxide 
coating  upon  the  surface  flashcver  of  hi gh-densi tv  alumina  in  va'uum 
is  reported  It  is  shown  that  such  coatings  improve  the  impulse 
strength  of  tha  system  and  eliminate  the  conditioning  effect  observed 
in  the  case  of  uncoated  specimens  at  DC  and  60-Hz  voltages.  An 
explanation  of  the  observed  behavior  is  given  in  terms  of  a  surface 
charging  model.  It  is  postulated  that  the  improvement  in  the 
insulation  by  the  coatings  is  due  to  a  reduction  in  tha  secondary 
electron  emission  yield.  B  Refs 

Prinary  Keywords  Coating;  Increased  Breakdown  Strength;  No 

Conditioning  Effect;  Low  Frequency  Field;  Modeling; 
Surface  Charge 
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ELECTRODYNAMIC  PUlSE  GENERATOR 
A. I.  Bertinov  and  D-A.  But 
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No.  FTD-  IDC  RSM-2092-77  ,  lOp  (  1  2/1977  ). 
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(SWITCHES.  CLOSING) 

(RBDT) 

COMPLETE  CHARACTERIZATION  STUDIES  PROVIDE  VERIFICATION  OF  RBDT  (RSR) 
RELIABILITY 

J.8-  Brewster  (1)  and  G.F.  Sherbondy  (?) 

(1)  Westinnhouse  Electric  Corp,  Pittsburgh  PA 

(2)  Westmghouse  Electric  Corp,  Youngwood,  PA 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-26,  No.  10  pp  1462-1468 
(  10/1979  )  . 

This  paper  presents  the  latest  character i zat i on  information 
«vai  lob'. «  for  a  two- term na  1 .  high-speed,  solid-state  switch 
previously  called  the  RSR  (Revorse  Switching  Rectifier)  but  presently 
referred  to  as  the  RBDT  (Reverse  Blocking  Diode  Thyristor).  Studies 
of  the  RBDT  have  been  continuing,  leading  to  broader  pulse  loss 
charac ter i zat i on  than  had  previously  been  available,  loss 
cherecteri zati on  end  trigger  studies  were  made  concurrently ,  and  the 
results  show  that  with  proper  triggering,  the  RBDT  will  function 
reliably  and  with  minimum  loss.  New  test  equipment,  which  tests  to 
customer  specified  load  conditions  is  described.  The  paper  conclude* 
with  a  summary  of  field  origirated  life  data,  which  supports  the 
conclusion  thot  the  RBDT  may  oe  effectively  end  reliably  applied  for 
short-pulse,  hi gh-current ,  high  rate-of-rise  duty.  3  Refs. 

Primary  Keywords:  Reverse  Blocking  Diode  Thyristor;  Reverse  Switching 
Rectifier;  Character i zat i on ;  Losses;  Triggering 
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(ENERGY  CONVERSION.  THERMAL) 

(loads) 

L DU- INDUCT ANC E •  LOW-IMPEDANCE  MEGAWATT  AVERAGE  POWER  LOAD 
U.  Wright  Jr. 

ECOM.  Fort  Monmouth,  NJ  07703 

IEEE  Transactions  On  Electron  Devices.  Vol-  ED-26,  No.  10  pp  1556-1559 
(  10/1979)  . 

A  compact,  low- i rductance.  0.5-ohm,  1-MW  average  power  resistive 
load  has  been  developed  to  facilitate  tasting  of  the  MAPS-40 
tt  yritron.  The  flowing  liquid  electrolyte  system  uses  the  large 
thermal  mass  of  a  storage  tank  of  elactrolyte  to  store  the  energy 
which  is  dissipated  through  a  heat  exchanger  after  the  high-power 
run.  Tho  electrolyte  starting  temperature,  flow  rate,  and  allowable 
temperature  rise  determine  the  maximum  average  power  into  the  load; 
the  external  and  internal  spacings  and  flow  uniformity  determine  the 
maximum  peak  power;  the  flow  rate  and  storate  volume  determine 
maximum  running  time.  The  load  assembly  consists  of  two  parallel 
glass  pipes  10.2  cm  in  diameter  and  15.25  cm  long.  The  active  volume 
in  each  pipe  is  6.35  cm  long  and  is  contained  between  electrodes  8.9 
cm  in  diameter.  The  two  sections  of  the  load  ere  electrically  in 
parallel  and  flowing  in  series,  putting  both  flow  connections  at 
ground  potential.  The  major  problem  was  getting  the  internal  flow 
pattern  uniform  to  eliminate  local  bo<ling  and  arcing  across  the 
bubbles  while  keeping  tha  pressure  drop  low  end  flow  high.  THe 
calculated  inductance  of  the  load  assembly  is  11  nH,  end  the 
structure  lends  itself  to  coaxial  connections  which  reduce  tha 
overall  inductance  still  further.  Materiel  compatibility  with  the 
electrolyte  will  be  discussed  3  Refs. 

Primary  Keywords:  Dummy  load,  High  Average  Power;  Low  Inductance;  low 
Resistance:  MAPS-40  Thyratron;  Design  Considerat ions 
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(PULSE  GENERATORS) 

(Systems) 

MODULATOR  CHARGING  SYSTEM  UPGRADE  FOR  A  5-MEV  ELECTRON  ACCELERATION 
D  Rogers  Jr..  U.  Dexter,  l.l.  Reginato  and  A.  Zimmerman 
Lawrence  Livermore  lab.  Livermore.  CA  94550 

IEEE  Transactions  On  Electron  Devices.  Vol-  ED-Z6,  No.  10  pp  1569-1511 
(1C/1979). 

The  Lawrence  Livermore  Laboratory  is  currently  constructing  e  new 
linear  induction  accelerator  with  a  higher  been  current  then  the 
Astron  accelerator,  ^he  new  accelerator,  called  the  Experimental  Test 
Accelerator  (ETA)  will  be  a  5-MeV.  10-kA  accelerator  with  e 
pulsewidth  of  50  ns.  Like  the  Astron,  the  principle  of  magnetic 
induction  is  used  to  obtain  e  linear  accelerator  The  modular 
accelerating  cavities  form  essentially  a  1:1  transformer  and  the 
change  in  flux  in  the  forrite  co'«  induce;  an  axial  electric  field 
for  ft-o  acceleration  of  electrons  S  ■■■.«.*  (he  total  energy  storage  for 
the  ETA  is  much  greater  than  tho  requirement  for  Astron.  the  power 
system,  the  cnnecitcr  bank,  and  tn»  modulator  charging  system  all  had 
to  be  modified  to  provide  an  overall  regulation  of  0.1  percent.  This 
strict  regulation  of  the  charging  voltage  is  necessary  tor 
pu 1 *e- * o- nu 1 se  repeatability.  2  Ref* 

Pi  -intiy  Keywords:  Electron  Linear  Accelerator;  Hard  Tube  Modulator; 

Charging  Circuit,  Pr.wer  Supply;  High  Average  Power; 

Very  Gcoc*  VoJtane  Regulation 
COPYRIGHT:  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

IMFtHSE-VOUAGE  BREAKDOWN  CHARACTERISTICS  OF  LARGE  GAPS  AT  LOW  PRESSURES 
M  R.  Nandagopa 1  and  H.V.  Gooa 1 aU r i shna 
Indian  Institute  of  Science,  Bangalore.  Indie 

Journal  Of  Applied  Physics.  Vol.  42.  Ho.  13.  pp  5874-5876  (12/1971). 

A  study  of  the  gap  breakdown  voltage  characteristic  at  a  low 
pressure  of  ’E-5  Torr  with  a  standard  ( 1/50 )-mi erosecond 
- SB" voltage  wove  reveals  an  agreement  with  the  criterion  V/*ub  5/ 

-  Cd/sun  0.5/  suggested  by  Cranberg.  Vol tage-t i me-to-breakdown 
cha ter i st i cs  have  also  been  determined.  From  these  studies,  it  is 
conci that  impulse  breakdown  in  vacuum  is  initiated  by  sn 
elertrun  current  heating  an  anode  spot  end  thereby  liberating  a  clump 
wh-ch  causes  breakdown.  3  Refs. 

Pr*ma  y  inywcrdv  Breakdown;  IE-4  Torr  Pressure;  Impulse  Voltage; 

,,  .  Crantorg  Criterion;  Delay  Measurement;  Anode  Meeting 

i-Ot  RIGHT  1971  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
PERMISSION 
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(SWITCHES.  CLOSING) 

(LASS) 

OPTKAL  DRIVE  REQUIREMENTS  FOR  LASER-ACTIVATED  SEMICONDUCTOR  SWITCHES 

P.G.  McMullin  end  L.R.  Lowry 

Wost  i  nghouse  Electric  Corp.  Pittsburgh  PA 

IE(10/l*7l*Ct’*n5  °n  E1#ctron  Vol .  ED-26,  No.  IQ  pp  1469-1472 

. .  L«»or-actiw*tod»*mi conductor  switch  (LASS)  devices  of  tho 
thyristor  typo  exhibit  throo  regimes  of  operation.  At  low  optical 
dnvo,  optical  triggering  is  obtained  with  delay  time  before 
Conduction  and  relatively  low  current  rise  rates.  At  intermediate 
drive  levels,  fast  switching  is  obtained  with  no  appreciable  delay 
time  and  fast  current  rise  rates  (greater  then  1E9  A/s)  but  with 
substantial  power  lost  in  the  switch  element.  At  higher  optical 
drives,  saturated  switching  >s  observed  with  the  rise  rate  end  power 
loss  relatively  independent  of  the  optical  drive  level.  LA5S 
thyristors  of  1-  and  4-kV  operating  voltage  ratings  have  bean 
? «ir*C'*r 1 ’n  los*V  switching  regime.  For  pulses  of 

100-ns  duration,  the  devices  act  as  resistive  elements.  The  magnitude 
of  the  resistance  varies  inversely  with  the  optical  drive,  and  can  be 
understood  as  conductivity  modulation  of  the  conduction  path  by  the 
photo-gonorated  carriers.  Such  character i zat i on  allows  switch  system 
design  tradeoff  between  the  required  optical  drive  level  end  the 
tolerable  power  loss  in  the  switch  elements  4  Refs. 

Primary  Keywords:  Thyristor;  Optical  Triggering;  Variation  With 

Trigger  Level;  Small  Delay;  Fast  Rise;  Performance 
Test 

COPYRIGHT:  1979  IEEE,  REPRINTED  WITH  PERMISSION 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

DEVELOPMENT  OF  SOLID  AND/QR  LIQUID-METAL  COLLECTORS  FOR  ACYCLIC  MACHINES 

R . L .  Rhodeni zer 

General  Electric  Co.  Schenectady,  NY  12501 

GE  Report  No.  GE  S-71-111C  (09/1971). 

Availability:  AD  888334 

NT  IS 

The  development  of  a  hi gh-per formance  liquid-metal  collector 
configuration  for  operation  in  hi gh- intensi ty  ambient  magnetic  fields 
is  discussed.  The  influence  of  various  design  alternatives  on 
collector  performance  is  considered  end  a  collector  conf i guret i on  is 
specified  for  further  study  in  an  experimental  program.  The  results 
of  a  test  program  confirming  the  performance  character i st i cs 
predicted  in  the  theoretical  studies  is  described.  The  development  of 
liquid-metal  collector  systems  for  use  in  superconductive  acyclic 
machines  having  multiple-disk  rotor  arrangements  »s  presented.  The 
characteristics  of  multiple-disk  acyclic  machines  ere  reviewed  and 
dnsign  factors  for  h i gh-power-capec i ty  machinery  are  developed.  The 
results  of  tests  on  e  150-kilowatt  generator  are  presented.  The 
experiments  correlated  well  with  theoretical  predictions,  end  the 
results  of  this  program  w>ll  permit  the  development  of  large 
superconductive  di rect-current  machines  with  efficiencies  of  over  98 
Percent .  J  Refs. 

Primary  Keywords:  Liquid  Contact;  High  Intensity  Magnetic  Field; 

Performance  Test;  Experiment;  Theory 
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GENERATOR  OF  POWERFUL  CURRENT  PUL5ES 
F.M.  Spevakova  end  A.M.  Stolov 
FTD.  Wr i ght ’Pet  ter son  AFB.  OH 
No.  FTD- IDCRS)T-0050-78.  9p  (01/1978). 

Avei labi 1 i ty:  AD-A066  671/9ST 
HT1S 

No  abstract  available. 

Primary  Keywords:  Electric  Generators;  Magnetic  Fields;  Electric 
Current;  Current  Regulators;  Translate ons;  USSR 
Secondary  Kaywords:  Pulse  Generators;  NTISDODXA;  NT ISFNUR 
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(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Surface  Flashover;  Solid) 

COLLOQUIUM  ON  ELECTRICAL  BREAKDOWN  ON  INSULATING  SURFACES 
T.A.J  Kitchens 

Office  of  Naval  Research,  London,  UK 
Conference  reot.  No.  ONRL-C-1-76,  8p  (01/1976). 

Availability:  AD-A021  85J/7ST 

NTIS 

A  one-day  colloquium  on  electrical  breakdown  on  insulating 
surfaces  was  held  by  the  Institution  of  Electrical  Engineers  in 
London  on  6  November  1975.  Three  introductory  talks  and  a  half  a 
dozen  contributed  papers  were  given  summarizing  the  state  of  the 
kncwledgo  of  electrical  breakdown  in  practical  systems  and  some 
recent  research  on  various  aspects  of  the  subject.  (Author) 
Primary  Keywords:  Electric  Discharges;  Insulation;  High  Voltage: 

Electrical  Insulation;  Electrical  Properties; 
Surfaces;  Vacuum;  Decomposition 
Secondary  Keywords:  Electrical  Breakdown;  Hydrofluoric  Acid; 

Insulating  Materials;  NTISDODXA;  NTISDODN 
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(PARTICLE  BEAMS,  ION) 

(Generat i on) 

DEPENDENCE  OF  THE  ION  CURRENT  ON  VOLTAGE  IN  A  REFLEX  TRIODE 
C.A.  Kapetanakos,  J.  Golden  and  W.M.  Black 
Naval  Research  Lab,  Washington,  DC  20375 

Physical  Review  Letters,  Vol.  37.  No.  18,  pp  1236-1239  (11/1976). 

Results  ere  reported  on  the  dependence  of  the  current  of  a  pulsed 
ion  beam  produced  in  e  reflex  triode  upon  tho  applied  resistive 
voltage  in  the  range  0.6  to  1.3  MV.  The  measured  peak  ion  current  at 
the  maximum  voltage  tested  is  20  kA,  cor r espond i ng  to  a  current 
density  of  200  A/cu.cm..  19  Refs. 

Primary  Keywords:  Ion  Beam  Generation;  Reflex  Triode;  0.6-3  MV  Voltage 
Range;  20  kA  Current 

COPYRIGHT:  1976  AMERICAN  PHYSICAL  SOCIETY,  R EPR I NT  ED  MI  I H  PERMISSION 
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(SWITCHES.  CLOSING) 

(LASS) 

DEVELOPMENT  AND  APPLICATION  OF  LIGHT  ACTIVATED  SILICON  SWITCHES 
J.5.  Roberts.  D.R.  Muss  end  R.A.  Hill 

Westinghouse  Research  end  Development  Center,  Pittsburgh  PA 
Final  rapt  May  68-May  70  No.  69-9F6-DESAN-R2 ,  150p  (05/1970). 
Availability:  AD-870  913 

NTIS 

Light  activated  silicon  switches  (LASS)  were  fabricated  end 
devices  tested  in  •  flexible  test  modulator  built  specifically  for 
LASS  testing.  Venous  types  of  light  triggering  wore  investigated 
including  radiation  from  GaAs  laser  diode,  xenon  flash  lamp, 
incandescent  lamp  end  Q-switched  neodymium  (Nd3+)  laser.  Devices 
were  fired  singly  end  in  series  at  pulse  currents  of  500  amperes  end 
dl/dt’s  of  1008  amos/mi cr ©seconds  using  GaAs  laser  diodes  as  light 
trigger.  Using  the  Q-switehed  Nd3*  laser  resulted  in  extremely  high 
speed  device  turn-on  with  forward  voltage  transient  over  in  20 
nanoseconds.  A  redesign  of  the  early  prototype  encapsulation  was 
necessary  to  achieve  large  pulse  current  capability  (Author) 

Primary  Keywords:  Electronic  Swi t ches_Exc i t at i on :  Exc i tat » on_L i ght 
Pulses.  Modulators;  Xenon  Lamps; 

Di odes( Semi  conductor ) ;  Gallium  Arsenides;  Lasers; 
Encapsulat i on ;  Trigger  Circuits 

Secondary  Keywords:  Silicon  Switches;  Light  Activated  Devices 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Vol tege ) 

ELECTRICAL  MEASUREMENT  OF  HIGH  VOLTAGE  PULSES  IH  DIAGNOSTIC  X-RAY  UNITS 
R.E.  Hebner  Jr. 

National  Bureau  of  Standards,  Washington,  DC 

Interim  rept  Mar  74-Sep  75  No.  NBS1R-75-775.  62p  (11/1975). 

Ava i let i 1 i ty ;  PB-248  684/3ST 

NTIS 

Tha  report  describes  a  method  of  calibrating  dividers  used  to 
measure  high  voltage  pulses  in  diagnostic  x-rey  units.  The 
experimental  development  emphasized  four  areas.  These  ware  the 
divider  ratio  under  direct  voltage,  tha  frequency  dependence  of  the 
ratio,  the  voltage  dependence  of  the  ratio  and  the  affect  of 
self-heating  on  tha  device.  The  results  of  measurements  on 
approximately  fifteen  different  dividers  ere  summarized.  In  addition, 
this  report  contains  two  appendices.  Tha  first  discusses  conventional 
and  electro-optical  methods  of  measuring  the  high  voltage  pulses, 
while  the  second  presents  e  more  detailed  analysis  of  the  feasibility 
of  electro-optical  measurement  of  these  pulses. 

Primary  Keywords:  X  Ray  Apparatus;  Electrical  Measurement;  High 
Voltage;  Diagnosis:  Medical  Equipment; 

Eloctrooptics;  Kerr  E 1 ect r oopt i ca 1  Effect:  Pulsation 
Secondary  Keywords:  Diagnostic  Equipment;  NTISCOMNBS;  HTISFDABRH 
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(SWITCHES.  OPENING) 

( Suoer eon duct i ve) 

EXPERIMENTAL  RESULTS  WITH  SC/NC  BREAKERS 
W.  Amende,  M.  Pillsticker  and  M.  Soel 
Institut  fur  Plesmaphysi k ,  Gerching,  FRG 
No.  IPP-4/128,  51p  (01/1975). 

Availability:  N76-22465/8ST 

NTIS 

The  switching-off  effect  of  e  superconduct i ve/normal  conductive 
(SC/NC)-breaker  (cryotron)  is  based  on  tha  increase  of  the  resistance 
from  0  to  a  detarminad  value,  if  the  transition  from  the 
superconducti ve  to  the  normal  conductive  state  is  triggered.  The  fast 
commutation  of  a  current  from  one  branch  of  e  network  to  another  can 
be  started  by  the  switching-off  effect  of  a  SC/NC-br eakor .  Results  of 
several  tests  with  SC/NC-breaker s  suitable  for  high  currents  up  to 
800  A  are  reported.  The  relation  between  the  switching  time  or  tho 
commutation  time  and  the  rise  time  of  the  trigger  current  pulse,  the 
energy  of  the  pulse,  the  direct  current  of  tha  breoker  before 
triggering  and  a  few  other  electrical  parameters  ere  date-mined 
expert  men  t e ! 1 y .  The  demonstration  that  during  commutation  an 
intrusion  of  electrical  energy  from  the  tr i gger-pul ee-ci rcui t  into 
the  mo i n  circuit  never  con  be  compensated  completely  is  an  important 
result  of  the  measurement s .  (Author) 

Primary  Keywords:  Circuit  Breakers;  Superconductors;  Switching 

Circuits:  Electrical  Resistance;  Network  Analysis; 
Niobium;  Titanium;  Trigger  Circuits;  Wire 
Secondary  Keywords:  West  Germany;  NT1SNASAE 
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(SWITCHES.  CLOSING) 

( Systems ) 

HERTZIAN  ARRAY  SWITCH  INVESTIGATION 
J.M  Proud.  D.H.  Baird  and  W.H.  McNeill 
GTE  Labs  Inc.,  Waltham.  MA  02154 
RADC  Renort  No.  RADC-TR-76-301  (10/1976). 

Avoi iabi 1 i ty:  RADC-TR-76-301 
NTIS 

An  investigation  of  fast,  high  power  switching  with  jitter  in  the 
subnanosecond  time  domain  is  reported.  Methods  involving  field 
distortion  triggering  in  high  pressure  gases,  photoconduction 
triggering  in  aprotic  liquids  and  opto-electroni c  triggered  in  solid 
semiconductors  ha »e  been  investigated.  The  most  promising  avenue  for 
further  rese-'-ch  is  identified  in  the  latter  area  where  extremely 
small  jitter  and  rapid  turn-on  capabilities  ere  well  matched  to  the 
timing  r iqu i r emont s  in  Hertzian  arrays.  20  Refs. 

Primary  Keywords;  Hertzian  Array;  Spark  Gen;  Field  Distortion 
Triggering;  Photoconduction  Triggering: 

Subnanosecond  Jitter;  Gas  Gap;  Aprotic  Liquid  Gap 


( POWER  TRANSMISSION) 

(Cablti) 

HIGH  VOLTAGE  CABLE  SPLICING  AND  CABLE  TERMINATION  TECHNIQUES 
D.E.  Uatai 

Naval  Civil  Engineering  Lab.  Port  Huen#*#,  CA 

Final  rapt.  Jul  74-D*r  / S  Ho-  CEL-TN-1452.  22 p  (06/197*). 

Availability:  AD-AOSO  872/AST 

NT  I S 

The  splicing  and  termination  of  underground  alactrieal 
distribution  cabla  require*  that  tha  intagrity  of  cabla  conductor  and 
insulation  ba  maintained  throughout  its  langth.  A  largo  nuabar  of 
commercial  cabla  spl  ■ co  and  taraiination  kits  ara  available  which  ara 
claimed  to  fulfill  those  raoui r aments.  Tha  Civil  Engineering 
Laboratory  (CEL)  was  requested  to  investigate  tha  suitability  of 
thasa  kits  for  use  at  Naval  shore  facilities.  Of  special  interest 
ware  the  slip-on  cable  splice  and  cabla  termination  for  solid 
dielectric  insulated  cable-  Thasa  slip-on  devices  proved  to  ba  tha 
easiest  and  fastest  to  install  with  good  reproducibi 1 ity,  and  the 
electrical  character » st i cs  ware  as  good  as.  or  batter  than,  tha  other 
types  of  cabla  splice  and  cabla  termination  kits  tested.  (Author) 
Primary  Keywords:  Electric  Cables;  Splices;  Electric  Terminals; 

Underwater  Equipment;  Underground;  Coaxial  Cables: 
Couplings)  Electric  Power  Distribution;  High 
Voltage:  Electric  Power;  Commercial  Equipment)  Kits; 
Dislactric  Properties:  Electrical  Insulation 
Secondary  Keywords:  NTISDODXA 


5590 

(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

MECHANICAL  TANGENT  STRESSES  IN  THE  ROTOR  DISC  OF  THE  SHOCK-EXCITED 
HOMOPOLAR  GENERATOR  AT  ITS  BRAKING 

Y.V.  Spirchenko 

Nauchno-I ssladovatal ' sk i j  Inst.  Ehl akt rof i z i chesko j  Apparatury, 
Leningrad  (USSR)  . 

Availability  NP-20375 
NTIS 

Formulas  for  determining  the  mechanical  tangential  stresses  in  tha 
rotor  disc  of  the  homopolar  generator  with  a  liquid-metal  circular 
contact  at  braking  in  shock-excited  conditions  ere  obtained.  The 
particular  cases  ara  considered:  a  constant  thickness  disc  and  a 
conical  one. 

Primary  Keywords:  Electric  Goneretors_Rotors;  Rotors_Stra»ses:  Brakes; 
Liquid  Metals;  Stress  Analysis 

Secondary  Keywords:  ERDA/42D200;  NTISERDA 

Distribution  Restriction:  US.  Salas  Only. 
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(SWITCHES.  CLOSING) 

( Reviews) 

R  AND  D  RECOMMENDATIONS  FOR  FUTURE  ERDA  SWITCH  REQUIREMENTS 

OS.  Zucker 

Lawrence  Livermore  Leb,  Livermore,  CA  94550 

No.  CONF-76  0534-2  »  Bp  (04/1974). 

Availability:  UCRl-78112 
NTIS 

The  following  switches  ere  briefly  discussed:  (1)  high  pressure 
end  vacuum  spark  gaps,  (2)  liquid  dielectric  gaps.  (3)  solid 
disloctrics.  (4)  nonlinear  fer romognet i c  motorists.  (5) 
semiconductors,  superconductor s,  (A)  forroelectr i c  switches.  (7) 
exploding  wires,  end  (6)  plasma  instabilities.  (ERA  citation 
Q l ; 0  18359) 

Primary  Keywords:  Switches;  Dielectric  Materials;  Planning;  Power 
Supplies;  Research  Programs;  Spark  Gaps; 
Thermonuclear  Reactors 

Secondary  Keywords:  ERDA/ 7 00 2 0 9 ;  NTISERDA 


(ELECTROMAGNETIC  COMPATIBILITY) 

(Transiant  Suppressors) 

TEST  PROCEDURES  FOR  EVALUATING  TERMINAL  PROTECTION  DEVICES  USED  IN  EMP 
APPLICATIONS 

R.l . J  Williams 

Harry  Diamond  Labs,  Washington.  DC  20438 
Tochnical  rapt.  No.  MDL-TR-1709.  84p  (06/1975). 

Availability:  AD-A019  098/3ST 

NTIS 

Certain  commercially  available  components  were  tested  to  establish 
test  procedures  for  character i *i ng  terminal  protection  devices  used 
in  el ectromagnet i c-pul se  (EMP)  applications.  The  devices  tested 
include  spark  gaps,  filters,  avalanche  diodes,  end  various  other 
nonlinear  components .  Square  pulses  of  50-  and  500-nsec  duration  and 
up  to  11  kV  in  amplitude,  with  rise  times  of  2  to  4  nsec,  were 
applied  to  the  devices.  Response  time  end  energy  leakage  were 
recorded  for  each  test.  Insertion  loss  and  approximate  failure  level 
were  measured  for  each  device.  Results  are  presented  in  tabular  form. 
Tha  devices  that  appear  suitable  for  terminal  protection  include 
spark  geos,  soma  filters,  and  some  semiconductor  devices  with 
breakdown  voltage  leas  than  about  50. 

Primary  Keywords:  Suppressors;  Electromagnetic  Pulses;  Surges; 

Transients;  Spark  Gaps;  Electromagnet i c  Wave 
Filters;  Semiconductor  Devices;  Test  Methods; 
Electronic  Equipment;  Protection 
Secondary  Keywords:  Terminal  Protection  Devices;  NTISDODA 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Electrical) 

MULTICHANNEL  SPARK-GAP  TECHNOLOGY  FOR  STAGED  THETA-PINCH  MACHINES 
W.H.  Borkenhagen.  R.F.  Gribble.  L.D.  Hamborough,  R.K.  Linford  and  J.G. 
Melton 

Los  Alamos  National  labs,  Los  Alamos.  HM  87545 
No.  C0NF-751125-48.  5p  (08/1974). 

Availability:  LA-UR-75-21 52 
NTIS 

Triggered  multichannel  switches  operating  at  voltages  up  to  180  kV 
with  inductances  of  10  to  15  nH  have  bean  developed  for  the  staged 
theto-pinch  machines  at  IASI.  These  multichannel  devices,  depending 
upon  their  design,  can  switch  up  to  30  hJ  per  sw itch  with  peak 
currants  up  to  1  MA .  Tha  designs  of  the  various  spark-gap 
configurations  are  discussed  from  a  mechanical  and  an  elactrical 
viewpoint.  The  switching  modes  including  crowbar,  high-voltage  start, 
and  high-voltage  boldoff  low-voltage  start,  as  well  as  the 
exper imentelly  determined  triggering  character i st t cs.  are  also 
di scussed . 

Primary  Keywords:  linear  Theta  Pinch  Devi cos.Swi tchos;  Power 
Suppl i es_5park  Gaps;  Design 
Secondary  Keywords:  NTISERDA 


N/SUB  2/-SF/SUB  4/  CAS  MIXTURE  AS  INSULATION  MATERIAL  FOR  HIGH  VOlTAG- 
TECHNOLOGY 

M.  Ermel 
(Dl/1975). 

Availability:  ORHL-tr-4182 
NTIS 

Breakdown  strength  in  the  uniform  and  nonuniform  field,  vapor 
pressure  curves  and  chemicel  stability  under  spark  discharges  are 
examined.  Moreover,  considerations  are  made  to  the  theory  of 
breakdown  in  gas  mixtures.  The  investigation  of  breakdown 
character i st i cs  leads  to  a  general  statement  about  tha  electric 
strength  of  the  N  sub  2  -5F  sub  4  -mixture.  Even  an  important 
reduction  of  SF  sub  4  -content  causes  only  low  loss  of  strength 
compared  to  SF  sub  4  ,  at  tha  same  time  preventing  SF  sub  4 
-condensation  in  a  wider  range.  Altogether  the  mixture  shows  some 
advantages  compared  to  SF  sub  4  .  As  a  result  of  the  theoretical 
considerations  modified  ionization  coefficients  for  gas  mixtures  are 
introduced  and  explained  for  the  H  sub  2  “SF  sub  4  -mixture.  (ERA 
citation  01025717) 

Primary  Keywords:  HVAC  Systems;  Nitrogen;  Sulfur  Fluorides;  Breakdown; 

Dielectric  Properties;  Electrical  Insulation; 

Gas- i nsulatad  Cables;  Gases;  Mixtures 

Secondary  Keywords:  ERDA/2&0 JO  1 ;  Translat i ons ;  West  Germany; 

Dielectric  Breakdown;  HTISERDAT 
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(PARTICLE  BEAMS,  ELECTRON) 

( Transport) 

ON  THE  PROPAGATION  OF  HIGH  INTENSITY,  HIGH  VOLTAGE  ELECTRON  BEAMS  AND 
THE  MAXIMUM  CURRENT  WHICH  SUCH  BEAMS  MAY  POSSESS 

T.G.  Roberts 

Army  Missile  Command.  Redstone  Arsenal.  Al  35809 

Technical  rept .  No.  RR-TR-49-7.  27p  (04/1949). 

Availability:  AD-857  407/4ST 

NTIS 

The  existing  theories  for  the  propagation  of  intense  electron 
beams  at  relativistic  erergies  and  tha  experimental  results  so  far 
obtained  are  reviewed.  A  phenomenological  description  of  beam 
propagation  is  given  and  an  expression  for  tha  maximum  currant  that  a 
beam  may  possess  is  derived.  Thi*  expression  is  somewhat  different 
from  the  Alfvan  limit  but  reduces  to  this  limit  m  tha  case  of  a 
fully  neutralized  beam.  (Author) 

Primary  Keywords:  Electron  Beam*_Pr epegat i on ;  Relativity  Theory; 

Electric  Currents:  Dri4*;  Focusing;  Cosmic  Rays 
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BEAM  OPTICS  FOR  ION  EXTRACTION  WITH  A  HIGH-VOLTAGE-RATIO  ACCELERATION- 
DECELERATION  SYSTEM 

T.S.  Green 

Culham  Leb.  Abingdon,  Oxfordshire,  UK 

Journal  Of  Physics  D;  Applied  Physics,  Vol.  9,  No.  7,  pp  1145-1171 
(05/1974)  . 

7  Rafs. 

Primary  Keywords:  Ion  Beam  Pervaanca;  Two  Stage  Extraction;  Beam 

Optics;  Multiple-lens  Model;  Zero  Divergence  Beam; 
Beam  Magnification 
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( Rotet ing  Machines;  Systems) 

ANALYSIS  OF  HOMOPOLAR  GENERATORS  AND  SUPERCONDUCTING  INDUCTIVE  ENERGY 
STORAGE  SYSTEMS  AS  POWER  SUPPLIES  FOR  HIGH-ENERGY,  SPACE-BASED  LASERS 
J.S.  Gilbert  and  E . A .  Kern 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 
(02/1975) . 

Availability:  IA-5837-MS 
NTIS 

For  abstract,  see  ERA  75  02.  number  00231. 

Primary  Keywords  Energy  Storega.Elect rl c  Generator*;  Flywheels; 

Induction;  Losers;  Power  Supplies;  Superconducting 
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BREAKDOWN  AND  PLASMA  FORMATION  IN  A  ROTATING  PLASMA  DEVICE 
5  Bomevier  end  A.H.  Stllesen 

Royal  Institute  of  Technology,  Stockholm,  Sweden 
No.  TR1TA-EPP-74-04,  17p  (03/1974). 

Availability:  N74-24196/7 

NTIS 

Breakdown  end  formation  of  e  plasma  with  high  ion  temperature  were 
studied  in  the  Puffetron  at  Riso.  The  conditions  for  plasma  formation 
ere  along  the  same  lines  as  breakdown  in  an  ordinary  crossed  field 
discharge  such  as  Penning.  PIG.  or  magnetron  discharge,  where  ions 
are  not  magnetically  confined,  as  in  the  prasont  experiment.  Tha 
growth  of  ionization  occur*  much  faster  than  expected  from  ionization 
by  thermal  electrons.  This  has  been  seen  in  some  earlier  rotating 
plasma  experiments.  It  is  suggested  that  work  along  the  present  lines 
can  result  in  a  time  independent  ere  discharge,  where  ions  have 
thermonuclear  energies.  (Author) 

Primary  Keywords:  A-c  Discharges;  Critical  Velocity;  Crossed  Fields; 

Plasma  Heating;  Tharmonuclaar  Powar  Ganeration; 
Direct  Power  Generators;  Energy  Conversion;  Energy 
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CASTING  COPPER  TO  TUNGSTEN  FOR  HIGH  POWER  ARC  LAMP  CATHODES 
H.A.  Mill 

Lewie  Research  Center.  Cleveland.  OH 
No.  NASA-TM-X-2845 ,  lip  (Q8/1973). 

Availability:  N7J-27451/6 

NTIS 

A  method  for  making  400-kW  arc  lamp  cathodaa  is  dascribad.  Tha 
cathodes  ara  made  by  casting  a  1.75-in.  disaster  copper  body  onto  a 
thoriatad  tungsten  insert.  The  addition  of  0.5-parcent  nickel  to  tha 
copper  prevents  voids  from  forming  at  the  copper-tungsten  interface. 
Cathodes  made  by  this  process  have  withstood  more  than  110  hours  of 
operation  in  a  400-kW  arc  lamp.  (Author) 

Primary  Keywords:  Arc  Lamps;  Cathodes;  Copper  Alloys;  Refractory  Hetel 
Alloys;  Tungsten  Alloys;  Equipment  Specifications; 
Menuf ectur i ng;  Product  Development;  Service  Life 
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CHARACTERIZATION  OF  EMP  PROTECTION  DEVICES 
G.G.  Davidson  and  E.T.  Hunter 
ECOM,  Fort  Monmouth.  NJ  07703 
Technical  rapt .  No.  ECOM-4128,  53p  (07/1973). 

Avai labi 1 i ty  AD-763  886 
NTIS 

Since  late  1969.  a  technique  based  on  tima  domain  ref lectometry 
(TDR)  to  measure  the  fast  switching  and  shunting  capability  of  EMP 
protective  devices  has  been  used.  This  technique  allows  the  devices 
to  bo  character i cod  in  their  actual  working  eond i t i on-- i nserted  in 
tha  cable  1 i ne— w> thout  tha  perturbing  influence  of  voltage  and 
current  probes.  The  report  starts  with  the  basic  line  theory  and 
develops  an  under standi ng  of  the  affect  of  shunt  devices  and  the 
measurement  of  such  effects  using  TOR-  This  section  is  fairly 
lengthy;  however,  a  good  background  is  essential  for  the 
understanding  of  measurements  made  with  this  technique.  In  addition 
to  the  measurement  technique  itself,  a  special  pulse  generator  was 
developed  to  provide  tha  necessary  pulsa  into  50  ohm  lines.  This 
pulse  source  is  described  along  with  the  basic  measurement  procedure. 

Specific  techniques  end  data  ere  shown  for  e  variety  of  shunt 
protective  devices.  (Author) 

Primary  Keywords:  Suppressors.Elactromagnet i c  Pulses;  Switching 
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(Capacitor  Banks;  Gas  Gaps.  Electrical)  ....... 

CONTROL  OF  HIGH  ENERGY  CAPACITOR  BANKS 
M.  Sugiure.  N.  Ikeda.  M.  Iguchi  end  S  Takede 
Electrotechnical  Lab.  Tokyo.  Japan 
No.  RR-713 .  1 16p  (01/1971). 

Availability:  N72-13200 
NTIS 
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DESIGN  AND  CONSTRUCTION  OF  A  SPARK  GAP  ASSEMBLY  AND  ASSOCIATED  CIRCUITS 
L.  Hubbaling 

CERN.  Geneva.  Switzerland 
(06/1972). 

Availability:  CERN-72-6 
NTIS 

Far  abstract,  see  N5A  26  18.  number  43163. 

Primary  Keywords:  Pulse  Generetore  ELECTRONICS;  Radiation  Detectors/ 
Spark  Chamber 

Distribution  Restriction:  U.  5.  SALES  ONLY 
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EFFECTS  OF  COATING  AND  CLEANING  ON  CORONA  AND  HIGH-VOLTAGE  BREAKDOWN  I) 
ELECTRONIC  ASSEMBLIES 

E.R.  Brown 

Bondi x  Corp.  Kansas  City.  M0 
( 02/1975) . 

Availability:  BDX-6 1 3-1 181 ( Rev . ) 

NTIS 

For  abstract,  eee  NSA  31  10.  number  28928. 

Primary  Keywords:  Dielectric  Mater iel s_Protect i ve  Coatings;  Corona 

Di scharg#5_Protect i vg  Coatings;  Cleaning;  Failures; 
Surfecm  Contami net i on 
Secondary  Keywords:  NT1SERDA 
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C  Chen 

RADC ,  Griffiss  AFB ,  NY  13640 

Fine!  rapt .  Nov  72-31  Jen  74  (04/1974). 

Availability:  AD-781  319/9 

NTIS 

The  purpose  of  the  Lightning  Protection  Study  le  to  determine  the 
degree  of  suscept i bi 1 i ty  of  the  Federal  Aviation  Admini Stratton 
electronic  systems  to  induced  elect romegnet i c  pulse  effects  due  to 
lightning,  and  to  propose  protective  devices  adequate  for  lew  voltage 
electronic  systems.  This  rsport  covers  on#  phase  of  the  study;  the 
lightning  protective  devices.  The  other  study  phases  ere  reeerted  *» 
separate  reports,  namely  lightning  simulation  tests  of  commun i cat • on 
cables,  analytical  study  of  cable  coupling,  cable  terminal  equipment 
susceptibility  levels.  The  report  consists  of  five  chapters  on 
introductory  remarks  and  definition  of  terms,  gas  di scherge  transient 
Protectors.  conduct  or  breakdown  diodes,  metal-oxide  varistors, 

md  deployment  end  retrofit  of  protective  devices.  (Author) 

Primary  Keywords:  Lightning  Arresters;  Communi cat i on  Equipment; 

Electronic  Equipment;  Air  Traffic  Control  Systems; 
Protective  Equipment;  Gas  Discharges;  Avalanche 
Oiodes;  Sam i conductor  Devices;  Transients; 

Supprasei on 
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HIGH  POWER  ELECTROSTATIC  ION  ACCELERATORS 

S.J.  Humphries 

Cornell  University.  Ithice.  NY  14850 
(10/1973) . 

Availability  LPS-136 
NTIS 

For  abstract,  see  NSA  29  OS.  number  10804- 
Primery  Keywords  Electrostatic  Acceleratera.Opereti on;  Field 
Em>ss<on;  Ion  Beams;  Ion  Sources;  Rev  Range 
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(Line  Type:  Thyristors)  ... 

HIGH  POWER  MODULATOR  TECHNIQUES  (SCR) 


R . A.  Smith 

Wsst i nghouse  Electric  Corp,  Baltimore.  MD  Surface  Div. 

Final  rapt.  28  Nov  67-30  Jul  66  (11/1968). 

Avqi labi 1 ity:  AD-845  111 
NTIS 

Development  and  test  of  a  6SKV  Silicon  Controlled  Rectifier 
demonstrates  the  application  of  solid  state  devices  end  their 
inherent  reliability  in  high  power  pulse  modulator  techniques.  The 
design  txplo i ts  the  high  voltage  end  high  current  capabilities  of  the 
SCR  Eighty  devices  in  ser  ej  yield  a  minimum  hoi doff  voltage  of 
65KV;  tha  test  modulator  switches  pulse  currents  of  375  emperee 
although  the  SCRs  have  a  1000  ampere  minimum  peak  pulse  current 
capability  The  65KV  SCR  switch  assembly  employs  a  building  black 
concept  utilizing  ten.  6 . 5KV  SCR  switch  assemblies-  (Author) 

^m»ry  Keywords  Hodulators_S i  1  i con  Controlled  Rectifiers;  Silicon 
Controlled  if iers.flectronie  Switches:  Trigger 

Circuits;  Flesh  Lamps;  Xenon;  Saturable  Reactors; 
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(Vacuum  Gaps.  Electrical) 

HIGH-VOLTAGE  ARC  INTERRUPTION  STUDY 


A  .S  l  . 0  l .  Gi lmour 

Sender*  Associates  Inc.  Nashua.  NH 
Final  rapt.  Dac  70-Dec  (04/1972). 

Availability:  AD  744  836 
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In  1968  it  was  observed  by  the  authors  that  an  axial  magnetic 
field  applied  to  a  vacuum-arc  di scharge  in  a  coaxial  diode  was 
ceneble  of  ext mgu i sh ■ ng  the  discharge  A  continuing  effort  to 
develop  a  high-vottege  dc  arc  interrupter  has  resulted  in  a  device 
capable  of  «  nter  r  apt  ■  r*g  300  amperes  at  15  kilovolts.  This  device  has 
been  operated  at  repetition  frequencies  of  several  pulses  per  second. 
Over  300  oulit'  per  second  have  been  achieved  at  lew  power  levels. 

The  tv  r.  on  e  id  tu'n-off  times  ere.  respectively,  ana  end  two 
m  -osecon.i*  Th#  pulse  w-dth  t»  variable  from  about  two  to  several 
hand  ad  m i c r o seconds .  Ooerat i on  at  voltages  above  13  kilovolts  has 
bee-  prevented-  pri*#n ly,  by  anode  soots.  With  improved  materials 
ond  vacuum  techniques  and  mooified  geometries,  operating  voltages  far 
above  15  kv  should  be  possible  One  of  the  uses  for  the  interrupter 
is  expected  to  be  in  high-power  modulators  (Author) 

Primu-y  Keywords:  Electric  Sw i tches_E 1 ectr • e  Arcs;  Electric 

Arc s_Roduct ion;  Vacuum  Apparatus;  Magnetic  Fields; 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

ELECTRICAL  AND  PHOTOGRAPHIC  CHARACTERIZATION  OF  LOW-INTENSITY  CAPACITOR 
SPARK  DISCHARGES 

C.R.  Mestgete.  M.S.  Kirshenbeum  and  6-D.  Pollock 

Pieetinny  Arsenal.  Dover.  NJ 

Technical  rapt.  No.  PA-TR-4737.  36p  (02/1975). 

Availability:  AD-A008  356/8ST 

NTIS 

Some  properties  of  the  gaseous  discharges  normally  used  in 
electrostatic  initiation  of  primary  explosives  ere  determined  from 
electrical  end  photographic  studios.  It  is  shown  that  the  magnitude 
of  the  oestbreekdown  current  can  determine  tha  form  of  the  discharge. 
Far  currents  larger  then  about  0.3  amp.  the  discharge  is  essentially 
an  arc  character i zed  by  a  low  (15-30  v)  voltage  drop  across  the  gap 
For  currents  less  then  0.1  amp.  the  discharge  is  essentially  a  spark 
or  glow  discharge  character i zed  by  a  voltage  drop  of  epprex imat ely 
310  volts  across  the  gap.  In  both  eases,  the  voltages  and  tho 
transition  current  ere  only  slightly  effected  by  variations  in  tho 
gap  length.  ... 

Primary  Keywords:  Explosives;  Electric  Ignition;  Spark  Ignition; 

Electrestet ic  Charge;  Electric  Igniters;  Spark  Gaps. 

Glow  Discharges;  Photographic  Analysis 

Secondary  Keywords:  NTJSDODA 


5623 

(BREAKDOWN  STUDIES) 
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INVESTIGATION  OF  CORONA  DISCHARGE  DEVICES  AS  ELECTRICAL  LOAOS  FOR 
EXPERIMENTAL  HIGH-VOltAGE  GENERATORS 
K.K.  Joshi  and  T.H  Maloney 
Systems  Research  Labs  Inc.  Dayton.  OH 
(06/1971 ) . 

Avat labi . .tv  AD-7 48  535 
NTIS 

The  use  of  the  corona  discharge  mechanism  as  a  ssens  of  providing 
on  electrical  load  for  experimental  high-voltage  low-current  dc 
generators  is  investigated.  The  cur rent-vel toga  character i st i cs  of 
several  corona  discharge  conf i gu-at ions,  such  as  pei nt- to-plene. 
coaxial  cylindrical,  end  wi re-to-plane,  were  expor imental ly  obtained 
and  compared  with  theoretically  predicted  values.  Of  ell  the 
configurations  tested,  the  wi re-to-plane  configuration  is  found  to  be 
capable  of  dissipating  the  maximum  electrical  power  (nearly  3  KW/m 
length  of  wire)  and  exhibits  a  wide  range  of  current- vol tage 
characteristics  of  various  prassures,  depending  largely  upon  tha 
wi ro- to-plene  spacing.  (Author) 

Primary  Keywords:  Goner at  or s  E 1 ec t r i cel  Corona;  Direct  Current 
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(PULSE  GENERATORS) 

(Triggtr) 

INVESTIGATIONS  ON  HIGH  VOLTAGE  PULSERS  AND  AMPLIFIERS  FOR 
TIMING  OF  THE  IGNITION  OF  SPARK  DISCHARGERS 

M.  Pillsticker 

Techni  scha  Uni verst teat ,  Brunswick  (West  Germany).  Inst » tut  Fur 

Hochspennungstechni k . 

(12/1971). 

Availability:  BHBU-FBK-7 I -22 
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Far  abstract,  saa  NSA  26  10,  number  265*0. 
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PORTABLE  KERR  SYSTEM  FOR  THE  MEASUREMENT  OF  NIGH  VOITAOC  PULSES 
R.E.J.  Habnar  and  S.R.  Boakar 
Sandia  Labs.  Albuquerque,  NM  B7115 
No.  C0NF-750605-1 ,  5p  (01/1975). 

Availability  SAND-7S-S132 
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For  abstract,  saa  NSA  51  12.  nuaibar  55721. 
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(BREAKDOWN  STUDIES) 

(Gas.  Recovery) 

INVESTIGATIONS  ON  THE  INTERACTION  BETWEEN  ARCS  AND  GAS  FLOW 
K.  Zueckler,  M.  Topolin.  H.  Naacke.  R.  Patzalt  and  K.P.  Rolff 
Si emens-Uerke.  Berlin,  FRG 
No.  BMFT-F8-T-75-89.  75e  (07/1973). 

Availability:  H76-H552/8 
NTIS 

Modal  circuit  breaker  experiments  ware  carried  out  to  investigate 
the  relationship  between  gas  flow  and  »r<  behavior  in  the  currant 
*oro-region.  Synthetic  circuits  ware  sa  for  the  electrical  teats. 
The  optical  investigations  ware  carried  out  by  the  aid  of  a 
schl i gran-apparatus  with  a  high  spaed  camera.  The  existence  of  plasma 
jets,  which  carry  metal  particles  in  the  region  between  the  contacts, 
was  demonstrated.  The  behavior  of  the  insulation  material  in  the 
proximity  of  the  arc  was  investigated  and  a  suitable  test  method  was 
worked  out.  It  was  possible  to  improve  the  mathematical  description 
of  the  dynamic  are-behav i or  by  a  completion  of  th*  equation  of  Mayr. 
(Author) 

Primary  Keywords:  Circuit  Breakers;  Electric  Arcs;  Gas  Cooling;  High 

Speed  Cameras;  Schliaren  Photography;  Extinguishing; 
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MECHANISM  WHICH  LEADS  TO  THE  FORMATION  OF  AN  ELECTRIC  SPARK  AT  VERY 
HIGH  VOLTAGE  AND  UNDER  ULTRA-VACUUM  FOR  THE  MEASUREMENT  OF  THE  DELAT 
TIME  OF  THE  DISRUPTION 

F.  Rohrbach 

CERN.  Geneva,  Switzerland 
(10/1971). 

Availability:  CERH-71-2B 
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For  abstract,  saa  NSA  26  09,  number  22*69. 
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THE  USE  OF  FINITE  J/SUB  THETA/  FOR  INCREASING  THE  ION  EFFICIENCY  OF 
HIGH  IMPE0ANCE  DIODES 
R.J.  Barker  end  S.A.  Goldstein 
Navel  Research  Lab,  Washington.  DC  20575 
NR'  Memorandum  Report  No.  *773.  *5p  (06/1982). 

Availability: 

NTIS 

Numerical  simulations  predict  that  the  ratio  of  the  effective  ion 
current  to  total  diode  currant  can  be  significantly  increased  by 
introducing  a  small  but  finite  azimuthal  current  into  the  tie  of  th* 
cathode  shank  of  a  high  impedance  (*  ohm)  axial  pinch-reflex  diode. 
Such  a  current  genoretes  large  tangential  magnetic  fields  along  the 
electron-emitting  cathode  surfaces.  Theso  fields,  in  turn,  import  a 
finite  angular  momentum  to  the  electrons  •&  they  ere  injected  into 
the  anode-cathode  gap.  The  resultant  particle  self-fields  alter 
electron  trajectories  in  such  a  way  as  to  boost  eloctron  specs  charge 
near  certain  portions  of  the  ion-emitting  anode  surface.  The  net 
consequence  is  a  modification  of  the  redial  profile  of  ion  omission 
which  enhances  the  net  ion  current  transmitted  through  the  interior 
of  tho  hollow  eothoda  shank.  31  Rofs. 
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PHOTOCONDUCTIVITY  OF  HIGH-VOLTAGE  SPACE  INSULATING  MATERIALS 
H.T.  Coffey.  J.E.  Nanovicz  and  R.C.  Adamo 
Stanford  Rosoerch  Institute,  Menlo  Perk.  CA  9*025 
Final  Report,  1  Jul .  197*  -  1  Oct.  1975.  Ho.  NASA-CR-1 3*995 ,  67p 
(01/1975). 

Availability:  N76-19235/5ST 

NTIS 

The  dark  end  photoconductivities  of  four  high  voltage  spacecraft 
insulators,  Kapton-H,  FEP  Teflon,  Parylene,  end  fused  auertx.  ware 
etudied  under  e  variety  of  conditions  intondod  to  simulote  a  space 
environment.  All  measurements  were  mode  in  a  vacuum  of  less  than 
.00001  torr  while  the  temperature  was  varied  from  22  C  to  100  C.  Some 
of  the  samples  used  mmpisymd  conventional  deposited  metal 
electrodes--other»  employed  electrodes  composed  either  of  an  electron 
beam  or  a  plasma  formed  by  ionization  of  the  residual  gas  in  the  test 
chamber .  Test  results  show:  (1)  Kepton  had  unusual  conduction 
preportios;  it  Conductivity  decreased  by  more  than  an  order  of 
magnitude  whan  heated  at  100  C  in  a  vacuum,  but  ultimately  attained  a 
stable  and  reproducible  value.  (2)  Both  Teflon  and  fused  quartz  had 
high  dark  resistivities  but  low  photoresi st i v i t i as  when  exposed  to 
UV.  Opt i cel-dans: ty  measurements  revealed  that  both  materials 
transmitted  UV  with  little  attenuation.  (3)  Parylene  was  found  to 
have  a  low  but  relatively  etable  reei st i vi ty--comparat i vely  minor 
changes  occurred  upon  heating  or  illuminating  the  sample. 

Opt i cel -densi ty  measurements  showed  that  Parylene  was  absorbent  in 
the  UV  end  would  prevent  photoemission  from  the  metal  electrode  on 
the  beck  surface.  (Author) 

Primary  Keywords:  Electrical  Insulation;  Materials  Tests; 

Photoconductivity;  Spacecraft;  High  Voltages; 

Environment  Simulation;  Quartz;  Teflon  (Trademark) 
Secondary  Keywords:  Polyimiiie  Resins;  Kepton;  Tetref luoreethylane 
Rasms;  Parylene  Polymers: 
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POWER  PULSE  TRANSFORMER 

0.$.  Bogdanov.  Y.P.  Vakhrushin,  V.G.  Zhitenev,  N.I.  Kolesov  end  A.V. 
Orlov 

Sc i ant  if ic-Reseerch  Institute  Of  Electro-Physi cel  Apparatus,  Leningrad, 

USSR. 

Availability:  NP-19092 

NTIS 

For  abstract,  see  NSA  26  05.  number  10678. 

Primary  Keywords:  Electron  Sources:  Linear  Acceldretors;  Transformers 
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(Gas,  Electrical) 

QUANTITATIVE  MEASUREMENTS  OF  THE  EMISSION  FROM  HIGH  DENSITY  NANOSECOND 
SPARK  CHANNELS 

H.S.W.  Fischer 

Angewendte  Physik,  Technische  Hochechule  Darmstadt,  Darmstadt  ,  FRG 

Interim  scientific  rapt .  no.  2.  1  Feb  70-31  Jan  71  (12/1971). 

Availability:  AD-739  253 

NTIS 

Quantitative  values  of  the  luminance  end  radiance  at  *550  Angstrom 
were  measured  for  Hanoi i to  spark  channels  in  the  nanosecond  range. 

The  comparison  standard  was  a  crater  of  a  low  currant  carbon  ere. 

Date  of  the  Hanoi ite  were:  Capacitance.  1.35  nenofereds  Inductance, 
2.1  microHenrys;  Breakdown  Voltage,  3.2  kilovolts;  Gap,  i  65  mm; 
Pressure,  1  atmosphere.  The  maximum  luminance  was  20.0  ^**ts  per 
centimeter  squared  stored: an  Angstrom  plus  or  minus  20  r  cent.  The 
maximum  radiance  (at  *950  Angstrom)  was  12.6  times  tan  i  the  sixth 
candlepower  per  centimeter  squared,  plus  or  minus  20  percent. 

Earlier  observations  demonstrated  that  the  opacity  in  1  atmosphere 
air  during  the  current  maximum  is  greater  then  0.8.  This  opacity 
value  is  used  to  calculate  the  radiation  temperature  which  was  31000 
degrees  Kelvin.  Scaling  lews  ere  being  derived  for  comparison  with 
earlier  observations  in  literature.  These  results  compere  rather 
well  in  spite  of  considerable  siopl i f i eati ens  used  in  the 
calculations.  (Author) 

Primary  Keywords:  Electric  Di seherges_L i ght  Pulses;  luminescence;  Gas 
Discharges;  Electric  Area;  Spectral Vi  Bible  ♦ 
Ultraviolet) 
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SUPERCONDUCTING  SWITCH  WITH  IMPULSE  CURRENT  TRIGGERING 
H  Koefler 

Institut  fur  Experimentello  Kernphysik,  Karlsruhe.  FRG 
No.  KFK-2123.  2*p  (08/1975). 

Availability:  N76-25667/6ST 

NTIS 

Supplying  reactive  power  by  superconducting  storage  systems  may 
H«v«  considerable  advantages.  Tho  behavior  end  parameters  of  the 
switching  device,  end  opening  end  closing  the  storage  circuit  were 
studied.  Approximate  mathematical  solutions  wore  checked  against 
measured  results.  The  influence  of  the  impulse  capacitor  was  studied 
end  hints  to  design  the  triggering  circuits  ere  given.  (Author) 
Primary  Keywords:  Actuators;  Superconductor s;  Switches;  Capacitors; 

Energy  Storage;  Trigger  Circuits 
Secondary  Keywords:  West  Germany;  NTISNASAE 
Distribution  Restriction:  In  Geraien;  English  Summery. 
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DRIVING  CIRCUITS  FOR  COPPER  HALIDE  LASERS  -  A  PARAMETRIC  STUDY 
A.J.  Andrews.  R.C.  Tobin  end  C.E.  Webb 
Clarendon  Lob,  Oxford,  UK 

Journal  Of  Physics  D;  Applied  Physics.  Vol  13,  No.  6.  pp  1017-1027 
(  06/1980) . 

13  Refs. 

Primary  Keywords:  Double  Spark  Gap;  Thyratron  Burst  Mode  Drivers; 
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Performerce 

COPYRIGHT:  1980  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 


5444 

(BREAKDOWN  STUDIES) 

*  **' lNF*UENCE*OF  STATISTICAL  TIME  LAOS  UPON  ELECTRIC  BREAKDOWN  IN 
ELECTRONEGATIVE  GASES 

R.U.  Crow* 

Franklin  GMO  Corp,  West  Palm  Beech,  FL 

Journal  Of  Applied  Physics,  Vol.  37,  No.  4,  op  1515-152?  (03/1544). 

Measurement  of  the  iltctnc  strength  of  SF/aub  4/  and  a  number  of 
other  a loctroregat iv*  gases  ha*  provided  direct  evidence  that  an 
unufually  ions  atatiatical  time  lag  is  associated  with  the  breakdown 
proem  in  auch  gasaa  under  certain  experimental  condition*.  For 
example.  time  log*  in  excess  of  ono  ainuta  hav*  boon  raportad  for  tha 
breakdown  of  SF/aub  4/.  Th*  r**aan  for  th*  difference  in  breakdown 
behavior  of  auch  gases.  when  compared  with  the  behavior  of  the  wore 
common  gaaea.  ia  not  well  understood.  The  paper  roproaenta  on  attempt 
to  provide  on  explanation  of  the  role  that  theae  atatiatical  time 
l»ga  can  often  play  in  yielding  misleading  «xp*r i *#nt# 1  value*  of  the 
electric  breakdown  voltage,  whan  maasur*d  under  certain  otendard  teat 
conditions.  A  number  of  cases  era  discussed  and  evaluated  by 
combining  accurata  axparimantal  data  with  thaori**  involving  th# 
occurence  of  random  avants.  It  •*  concludad  that  th*  apparent*  valu* 
of  th*  electric  breakdown  voltage  in  alactronagat » v*  gasaa  ought  to 
b#  strongly  d*P*nd#nt  upon  tha  maan  statistical  tim*  lag.  tha  natura 
of  vol tag*  application,  end  th#  electrode  eonf » gur#t l on .  The 
oxpor i mental lv  observed  appearanc#  of  field  amission  from  th#  cathode 
surface  at  voltages  considerably  in  excess  ©f  th#  threshold  value, 
can  be  used  to  derive  theoretical  r*l#t  t  on*1- i  P'  which  indicate  that 
rather  significant  'apparent*  deviation*  frm  aschen’s  law  are  to  b* 
expected  under  certain  axparimantal  condit.jn*  5  R#fs. 

Primary  Keywords:  Statistical  Tim#  Lag;  El#ctron*g*t» v*  Gas;  Several 
Gases;  Breakdown  Voltage  Error;  Peschan's  Law 
Deviation;  Experiment;  Theory 
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(PULSE  GENERATORS) 

^TRANSIENT  PHENOMENA  IN  THE  MARX-TYPE  MULTIPLIER  CIRCUIT  AFTER  FIRING 
THE  FIRST  SWITCHING  SPARK  GAR 

A  Rodawald 

National  Research  Council.  Ottawa.  Ontario.  Canada 
Ho.  HRC-TT-1S14,  2»*>  m/1972). 

Availability:  N72-1B234 

NTIS 

The  transient  processes  after  the  firing  of  the  first  switching 
spark  gap  in  tha  Marx-type  multiplier  circuit  are  investigated 
experimentally •  The  test  results  are  described  in  terms  of  a  simple 
equivalent  diagram.  The  equivalent  diagram  comprises  a  series  of 
resistances  with  longitudinal  and  transverse  capacitance.  Tha  series 
of  rest  stance*  is  formed  by  tha  resistances  inserted  between  the 
individual  generator  stages.  The  so-called  discharge  resistances  here 
play  th#  princi  pal  part.  Th#  longitudinal  and  transverse 
capacitances  in  th#  circuit  era  provided  by  th#  stray  capacitances 
between  th#  neighbouring  generator  stages  and  th#  stray  capacitances 
of  tha  generator  stages  relative  to  eorth.  The  generally  capacitive 
loading  of  th#  generator  in  th#  case  of  th#  observed  rapid  transient 
processes  acts  as  a  short  circuit  at  th#  output  of  the  series.  Th* 
longitudinal  voltages  in  th#  individual  state*  of  the  aerie*  appear 
as  overvoltage*  at  th*  correspondi ng  switching  spark  gaps.  Th#  firing 
of  a  switching  spark  gap  os  th#  result  of  such  #n  over  voltage  is 
osci llographad.  (Author) 

Rrimary  Keyword*:  Multiplexing;  Spark  Gaps;  Transient  Response; 

Circuit  Qiagrams;  Electric  Potential;  Eire  Control 
Ci rcu i t a 
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<E«u.p».r.t>  PROPERTIES  IH  HIGH  POWER  ARCS 

M.H.  Maackar  ... 

Technisth*  Univ*r*iteet  Munich  (West  Germany)  Elaktrophysikol i schos 
Insti tut 

Final  rapt.  1  Fmb  47-31  Jan  71  (05/1972). 

Availability:  AD-744  51B 
NTIS 

In  order  to  investigate  transport  end  radiation  properties  of 
various  Plesmas  th#  cascade  ere  chamber  was  improved  with  respect  to 
new  electrode*,  to  pressure  proof,  end  to  air-cooled  plates  for  low 
power  input  end  was  made  fit  for  viscosity  measurement  *  by  providing 
a  honeycomb  flow  rectifier  end  pressure  taps  along  th*  cascade.  The 
temperature  distr'bution  across  th*  M2  -  arc  has  bean  re-examined  by 
all  methods  oveiloble  with  high  precision.  The  splitting  of  th*  heat 
flux  potential  curvti  vs.  temperature  at  low  currents  in  th#  N2  arc 
could  be  removed  by  reducing  th*  electron  temperature  to  the  gas 
temperature  taking  into  account  inelastic  collisions  between 
electrons  #nd  N2  -  molecules.  In  tha  Ar-#rc  radiation  Ploys  a 
dominant  role  and  changes  rapidly  with  alavatad  pressures.  Therefor# 
extended  measurements  of  ell  quantities  of  interest  h#vo  boon  earned 
out  at  temperatures  up  to  25.000K  and  in  th#  pressure  rang*  from  1  to 
10  atm*. 

Primary  Keyword*:  Ga*  D* scharge* _ Transport  Rropartias:  Gas  Ionization; 

Laminar  Flow.  Hydrogen;  Oxygon;  Nitrogen;  Electrical 
Conductance;  Thermal  Conductivity;  West  Germany 
Secondary  Keywords:  Rlesme  Diagnostics;  Electron  Energy;  Hydrogen 
Plasma;  Nitrogen  Plesmo;  Argon  Plasm* 
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(Vacuum  Tubes;  Vacuum  Tubes) 

TUBE  FAILURE  MECHANISMS 
K.Q.  Bouchard  end  L.W-R  lesonsky 
Raytheon  Co.  Waltham.  HA 

Final  root.  1  May  48-39  Sep  49  No.  PT-2517,  98p  (  03/1970) 

Availability:  AD-849  174 

NTIS 

The  investigation  focused  attention  on  (1)  hi  jh  voltage  breakdown 
in  vacuum  as  it  occur*  across  vacuum  gaps  end  along  insulating 
surfaces  end  (2)  surface  studies  of  metel-oxid*  composite  cathodes, 
as  exemplified  by  th*  tungsten-thor i •  (M-Th02)  cermet  cathode, 
porteining  to  the  chemical  end  topograph i cal  Changes  resulting  from 
heat  end  electron  bombardment .  (Author) 

Primary  Keywords:  Electron  Tub*s_F#i lur#( Electron i cs ) ; 

Cethodes( El octron  Tubes);  Cermets;  Copper;  Surface 
Rropartias;  Electric  Discharges;  Diffusion; 

Platinum;  Tungsten;  Titanium  Alloys 
Secondary  Keywords-  High  Voltage  Breakdown 
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(PULSE  GENERATORS) 

(Blumein  lines) 

ELECTRICAL  AND  OPTICAL  CHARACTERISTICS  OF  A  MULTICHANNEL  N/SUB  2/-LASER 

M.  Hugonschmidt  and  J.  Way 

Deutsch-Frenzos* sches  For schungs i n*i tut .  Saint  Louis.  France 

Opt<cs  Commun i cet i ons,  Vol.  29,  Ho.  2.  pp  191-194  (B5/1979). 

The  influence  of  electrical  parameters  on  the  optical  proortie*  of 
etmosphor IC  pressure  trensversly  excited  N/sub  2/  -laser*  of  the 
Slu-slein-tyoe  is  investigated.  Experiments  ere  performed  using  a 
multichannel  loser  system  providing  high  repetition  rate  trains  0* 
nanosecond  pulses  (50  to  100  MHz).  Both  the  high  voltage  r<»*  end 
decay  times  of  the  order  of  several  kV/ns  are  determined 
electro-optical ly  *nd  correlated  with  the  intensity  end  time  leg  of 
th*  optical  pulses.  Using  an  injection  technique  the  intensity  and 
beem  divergence  could  be  markedly  improved.  14  Ref*. 

Rrimary  Keywords:  Blumlein  Type  Multichannel  N/sub  2/  Laser; 

Electrical  RroP*r»t*s;  Optical  Properties; 

Transverse  Excitation 
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CtfCUl!iA?I0Nt0FCI1FBR  ULTRAVIOLET  SPECTROGRAPH  AND  A  STUDY  OF  VACUUM 
SPARK  BREAKDOWN 

T.M.  Carpenter 
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No.  NASA-CR-102443.  120p  (05/1970). 

Avai lability:  H70-24046 
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Calibration  of  a  kerr  cell  system  for  nigh  voltage  pulse  measurements 

E.C.  Cassidy  and  H.N.  Cones 

Ssndi a  Labs,  Albuquerque,  NM  B71L5 

Final  rapt.  No.  SC-CR-48-3730,  53p  (88/1948). 

Availability:  PB-180  844 

NTIS 

Th#  report  summarizes  progress  made  on  th*  Kerr  cell  pulse 
measurement*  project.  The  following  ere  included:  (1)  Systems  for 
purification  and  tasting  of  tha  nitrobenzene  used  in  our  Kerr  cell* 
were  developed.  (2)  Methods  for  calibration  of  a  Kerr  system  by 
reference  to  calibrated  pulse  divider  measurement* .  These 
calibrations  *r*  believed  to  b*  accurate  to  better  then  IX.  (3> 
Methods  for  independent  (without  reference  to  puls*  divider 
measurements) ,  under  both  uniform  end  nonuniform  field  condition*, 
were  developed  end  evaluated.  (4)  Pulse  voltages  as  high  as  100  *» 
wore  measured  ( *« mul taneously )  by  us*  of  a  calibrated  pula*  divider 
and  a  Kerr  system.  Severe!  different  Kerr  colls  wore  used.  With 
further  refinements,  it  is  anticipated  thet  such  cal i brat i ons. 
accurate  to  within  plus  or  minus  0  5X  will  be  feasible  for  system* 
cbpsoIo  of  time~resolv*d  measurements  of  pulses  as  high  so  300  kV: 
Primary  Keyword*:  Shutt#rs(Opt i cs)_K#rr  Calls;  Kerr  Colls  Calibration; 

Electrostatic  Fields;  B i ref r i ngence;  Polerizet ion; 
Nitrobenzenos;  Optical  Equipment;  Design;  Puls* 
System  si  Lasers 
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Availability:  N4B-32301 
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Primary  Keywords:  Capacitors;  Electric  Energy  Storage;  Turbulent  Heat 
Transfer;  Electric  Potential;  Ignition;  Inductor*, 
lomzetion;  Spark  Gaps;  Suppressors;  Theta  Pinch 
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CROWBAR  SYSTEM  IN  ISAR  1 
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DAMPING  OF  VOLTAGE  REFLECTIONS  AT  OPEN  CIRCUIT  ENDS  OF  CHARGED  CABLES 
M.-.  Schnai der-muntau 

European  Space  Research  Inst.  Frascati,  Italy 
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( BREAKDOWN  STUDIES} 

(Vacuum,  Electrical) 

DESIGN  AND  ANALYSIS  OF  A  STATISTICAL  EXPERIMENT  ON  HION  VOLTAGE 
„  „  _  BREAKDOWN  IN  VACUUM 

M.M.  Chrerta,  M.H.  Zinn  and  G.U.  Taylor 
ECOM.  Fort  Monmouth,  NJ  47703 
Technical  root.  No.  ECOM-2434.  1  9p  (02/1968). 

Availability:  AC-448  241 
NT  IS 

The  results  of  an  experiment  designed  as  a  quarter  replicate  of  a 
2  to  the  7th  cower  plan  on  factors  effecting  high-voltage  breakdown 
m  vacuum  are  given.  The  significance  of  each  of  the  seven  factors 
•s  analyzed,  showing  the  effect  of  electrode  materials,  electrode 
geometry,  electreda  f.mshes.  and  the  bakeout  process  A  good  degree 
of  confidence  was  obtained  showing  that  the  Anode  material  and  anode 
geometry  ore  important  »n  th#  cause  for  breakdown.  Tha  results  of 
these  stat i at icel ly  designed  experiments  and  other  experiments 
per  formed  investigating  the  activity  in  high-voltage  gaps  lead  to  tha 
conclusion  that  anoda  effects  Play  a  major  rola  in  tha  breakdown 
process  Upon  completion  0f  the  full  line  of  das.qnad  experiments, 
tha  i nf ormat i on  gained  from  this  work  will  be  compiled  in  charts  and 
graphs  as  a  design  monograph  for  the  high-voitege  high  vacuum 
component  deign  engineer.  (Author) 

Primary  Keywords:  Fa* lurg( Electron! cs)_Vacuum;  Voltage:  Statistical 
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M.$.  Guindehi 
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ELECTRICAL  BREAKDOWN  BETWEEN  ERBIUM  OXIDE.  ERBIUM  DEUTERIDE.  AND 
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INSULATION  STUDIES  FOR  HIGH  POWER  TUBES 
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A  feasibility  study  of  insulation  materials  for  application  in 
high  power  olectron  tubes  was  made  Pertinent  properties  included: 
low  dielectric  constant  ( <  3.0),  low  dielectric  loss  (L0.0001).  high 
thermal  conductivity  (OS  cel/cm,  sec.  C).  After  an  extensive 
literature  search,  »  theoretical  study  was  carried  out  on  the 
fundamental  factors  effecting  a  material's  property  values.  This  was 
extended  to  include  those  materials,  currently  available,  which  most 
closely  approximate  the  target  values.  The  approaches  to  determine 
the  feasibility  of  developing  the  desired  new  materiel  centered 
a-ound  three  ereas:  (1)  observation  of  property  value  ranges  for 
materiel  classes.  (2)  analysis  of  property  value  trends  for  families 
of  compounos  based  on  the  position  of  their  elements  in  the  Periodic 
Table.  (3)  a  similar  analysis  based  on  the  more  promising  crystal 
structures  es  predicted  by  radius  ratios.  No  new  materiel  was  found 
which  better  approximated  the  ideal  then  do  BeO  and  BN.  The  trends 
in  the  date  do  not  give  much  hope  of  finding  a  more  ideal  new 
compound.  This  study  concludes  that  tha  most  feasible  approach  to  e 
close*  approx i mat i on  of  the  target  values  would  be  the  growth  end 
utilization  of  BN  in  whisker  form.  (Author) 
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INVESTIGATION  OF  DESIGN  OF  HIGH  VOLTAGE.  HIGH  CURRENT  SOLID  STATE 
SWITCHING  DEVICES  (FINAL  TECHNICAL  REPORT) 

E.R.  Graf 

Auburn  University,  AL 
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Availability:  N69-I0271 
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FIRING  CHARACTERISTICS  OF  MULTIPLE-ELECTRODE  TRIGGERED  VACUUM  GAPS 
S.B.A.J.  Schneider  end  J.E.  Creadon 
ECOM.  Fort  Monmouth,  NJ  07705 

Research  end  development  technical  rapt.  No.  ECOM-3025.  15p  (10/1448). 
Availability:  AD-477  581 

NTIS 

The  design  of  a  multiple-electrode  triggered  vacuum  gap  for 
550-kilovolt  operation  as  an  energy  diverter  was  described  at  the 
Ninth  Moduletor  Symposium.  This  program  was  continued.  In  the 
design  of  the  new  tubes,  the  primary  design  objective  was  to  achieve 
minimum  firing  timee  without  sacrifice  of  voltego  hold-off 
reliability.  The  arc  length  was  considerably  shortened  and  the 
ceramic  sidewalls  have  been  shielded  from  the  ere.  Three  different 
designs  were  constructed.  They  ere  a  six-goo  tuba,  a  three-gap  tube- 
end  a  modified  version  of  the  three-gap  tube  with  a  hydrogen 
reservoir  added-  The  firing  character i st i cs  of  these  tubes  were 
studied  from  1  kilovolt  to  280  kilovolt:  The  influence  of  a  low 

pressure  of  hydrogen  on  firing  and  hold-off  was  evaluated.  (Author) 
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For  abstract,  soe  N5 A  25  04,  number  07375. 
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MULTIPLE-ELECTRODE  TRIGGERED  VACUUM  GAPS 

5-  Schneider,  A  J.  Buff*  and  J.E.  Creadon 

ECOM.  Fort  Monmouth,  NJ  07703 

IEEE  Transactions  On  Electron  Doviees.  Vol .  ED-14,  No.  3.  pp  293-294 
(03/1949) . 

Since  the  design  criteria  for  reliable  operation  of  a  single  gap 
at  30  0  kV  ere  not  well  know,  mult i pie-elect  rode  triggered  vacuum  gape 
were  constructed,  a  six-gap  structure  was  initially  studied.  It  had 
excess' ve  time  delay  in  the  initiation  of  the  arc.  Subsequently,  e 
three- gap  structure  was  built.  Time  delays  in  initiation  of  the  ere 
wer#  sot i s*actc-y .  but  the  rate  of  rise  of  current  was  slow.  In 
addition,  voltage  hold-off  capability  was  marginal.  To  improve  these 
character! st ics.  a  low  pressure  of  hydrogen.  7  to  23  mTorr.  was 
added.  Considerably  improved  firing  charac ter i st i cs  end  reliable 
voltage  hold-off  at  320  kV  were  obtained  8  Refs. 

Primary  Keywords  300  kV  3p#r«t>ng  Voltage;  Six-gap  Switch;  Delay 
Measurement.  Three-gap  Switch  Short  Delay.  Slow 
Current  Rise;  Gas  Fill 
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G.  K lament  and  G.  Mueller 
Institut  fur  P lasmaphysi k ,  Garching,  FRG 
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USE  OF  THE  H0M0P01AR  GENERATOR  TO  POWER  XENON  DISCHARGE  TUBES  AND  SOME 
ASSOCIATED  SWITCHING  PROBLEMS 

E.K.  Inal 1 

Australian  National  Univarsity,  Canbarra,  Australia 
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Availability:  N71-1136S 
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SWITCHES  FOR  HIGH  CURRENT  DEVICES 

R  Wilhelm 
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TECHNIQUES  OF  SHAPING  HIGH-VOLTAGE  NANOSECOND  PULSES 

G.A.  Vorobev  and  G.A.  Masyats 
FTO.  Ur i ght-Petter son  AFB.  OH 
No.  FT D-HC -23-663-70.  148p  (03/1971). 

Availability:  AD-726  703 
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Tha  monograph  is  tha  first  attempt  et  a  systematic  presentation  of 
material  on  the  technique  of  shaping  high-voltage  nanosecond  pulses. 

A  considerable  portion  of  the  book  is  made  up  of  the  authors’  works 
started  et  the  high-voltage  laboratory  of  Tomsk  Polytechnic  Institute 
in  1957  on  the  initiative  of  the  Doctor  of  Physi comathamat i cal 
Sciences  Professor  A.  A.  Vovob’yov.  Description  of  devices  for 
obtaining  and  converting  tha  high-voltage  nanosecond  pulses  is 
precedod  by  an  analysis  of  the  basic  processes  taking  place  in  a 
spark  with  account  taken  of  Weizel  and  Rompe  theories  and  of  the 
theory  of  streamer  d< scharge  and  transient  processes  in  a  discharge 
circuit.  (Author) 
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Voltage;  Measurement:  USSR 
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THE  DEVELOPMENT  OF  A  LONG  SPARK  AND  LIGHTNING 
1.5.  Stakolnikov  and  A.V.  Shkilev 
FTO,  Wr ight-Petteraon  AFB,  OH 
No.  FTD-MT-26-66-68.  29p  (03/1968). 

Trans.  From:  Energet i chaski i  Institut.  Moscow  Trudy,  pp  97-100  (1966) 
Availability:  AD-675  656 
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To  increase  tha  undarstandi ng  of  the  growth  process  of  long 
sparks,  laboratory  studies  were  conducted.  In  these  i mega-convertor 
tube  graphs  were  constructed  using  in  electron-converter  tuba  with 
light  amplification.  To  record  the  discharge  current  end  voltage  in 
the  gap,  a  high  spaed  electronic  oscillograph  was  used.  High  optical 
eensitivity  permitted  a  sharp  focusing  of  the  weak  light  fluxes  of 
the  initial  spark  stages.  These  spark  studies  were  -conducted  with 
three  different  gap  arrangements  (Author) 
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A  HIGH-POWER  ELECTRIC  SPARK  JJt  AIR  AT  ATMOSPHERIC  PRESSURE 
IS.  Abramson  and  I.S.  Marshak 
AmeriCSn  Meteorologi cal  Society,  Boston,  MA 
Ho.  T-R-616,  2p  (12/1963). 

Availability:  AD-602  126 
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Investigation  of  a  spark,  energized  by  a  voltage  source  capable  of 
supplying  currants  of  several  hundred  amperes  for  a  period  of  tha 
order  of  10  to  the  m«nus  6th  power  sec,  showed  that  tha  voltage  drop 
on  tha  spark  for  such  currents  is  considerably  greater  than  the 
potontial  difference  in  a  normal  arc.  6y  the  and  of  tha  voltage  dip. 
thn  diameter  of  the  channel,  determined  by  the  Kerr  cell,  is 
independent  of  the  current,  at  least  in  first  approx imat i on .  Thera 
i%  •  certain  critical  currant  density  in  the  spark  channel  for  tha 
given  potential  difference  between  the  electrodes.  The  quantity  of 
energy  liberated  in  the  spark  gap  can  be  vary  large,  owing  to 
saturation.  A  discharge  in  metal-wire  vapor  is  akin  to  a  discharge 
with  high  currant  density  in  tha  last  stage  of  tha  spark.  (Author) 
Primary  Keywords:  ELECTRICAL  DISCHARGES  ENERGY ;  SPARKS  ELECTRICAL 
PROPERTIES;  ELECTRIC  IRCS;  VOLTAGE;  ELECTRIC 
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A  MAGNETO-DYNAMIC  TRIGGER 
B.V.  Bolotov  and  V.F.  Kalyuzhnyi 
FTD,  Wr i ght-Patter son  AFB,  OH 
(01/1966) . 

Availability:  AD-605  663 
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A  new  trigger  is  proposed  containing  a  magnetic  core  with  three 
•agnatic  contours  of  a  material  having  hysteresis  loops  in  a  nearly 
rectengulor  position,  and  charactari zed  by  tha  fact  that  for  tha 
Purpose  of  expanding  the  limits  of  the  signal  switch  connection  with 
Power  output,  a  ’Kholla’  pick-up  is  placed  in  tha  first  magnetic 
conteur  and.  in  the  magnetic  circuit  of  tha  other  two.  era  placed 
toroidal  cores  on  which  is  wound  a  commutating  winding.  (Author) 
Primary  Keywords:  MAGNETIC  CORES  TRIGGER  CIRCUITS;  TRIGGER 
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The  patent  describes  a  device  for  triggering  discharge  tubes  In  a 
high-voltage  pulse  generator  containing  a  generator  of  triggering 
Pulses,  electrodes  of  an  ignition  discharge  tuba,  and  a  section  of 
Coaxial  coble  For  the  purpose  of  preventing  the  shunting  of  the 
resistance  of  the  load  of  tho  generator  by  the  ignition  circuit  ond 
the  protection  ef  the  generator  of  tha  triggering  generator  from  the 
action  of  high  tension,  a  section  of  th»  coaxial  cable  over  which  the 
triggering  pulse  is  passed  to  the  ignition  discharge  tube  is  wound  on 
*  cor#  of  ferromagnetic  material,  and  the  sheath  of  tha  ceble  is 
grounded  from  tho  side  of  generator  of  tha  triggering  pulses. 
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NIGH-VOLTAQE  BREAKDOWN  IN  VACUUM  AND  IN  OIL 
L.H.  Bettenhausen 

Battalia  Manorial  Inatituta.  Columbus.  OH 
BMI  Raport  No.  BMI-147-12-1  (10/1442). 

Availability:  AO  244022 
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A  summary  is  Bivan  of  tho  atata  of  knowledge  and  currant  research 
into  high-voltaga  breakdown  in  vacuum  and  in  oil.  It  ia  directed 
toward  engineers  who  will  uaa  vacuum  and  ail  as  electrical-insulet i  on 
madia.  The  natura  of  the  breakdown  phenomena  in  vacuum  ia  discussed. 
Currant  raaaareh  into  vocuum  braahdown  ia  than  coniidarad.  A 
description  of  tha  braahdown  phanomana  in  liquid  dialactrica  ia  tha 
next  topic,  with  emphasis  on  tha  bahavior  of  insulating  oil*.  Tha 
Biount  of  aourca  literature  av«i labia  on  tha  topic  of  liquid 
dialactrica  ia  staggering.  Thraa  riviaut  of  this  subject  hova  baan 
publ i shad  within  tha  past  yaar  alona;  tha  raadar  will  ba  rafarrad  to 
thasa  for  a  store  datailad  traatnant.  Uhila  racant  raviawa  of 
vacuum-breakdown  phenomena  hava  appaarad.  considerable  naw 
information  hoi  bacon#  avai labia  and  ia  included  harain  for 
additional  assessment.  144  Refs. 
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Tha  af f act i vanass  of  anargy-di vartar  protaction  can  ba  raducad  by 
tha  p-esenco  of  induetenca  between  tha  anargy  divartar  and  tha 
'protactad  system'.  Two  pnrjfy  affacts  caused  by  inductanca  hava 
baan  noted.  Tha  first  affact  occurs  whan  tha  fault-aarsi ng  circuit 
triggers  tha  anargy-di vartar  during  a  high- impedance  fault.  In  this 
casa  a  large  voltage  oscillation  about  the  zero  reference  level 
appears  at  tha  'p-otectad  system'.  If  the  inductance  is  large,  the 
oscillation  will  ba  maintained  for  a  long  period  and  will  prevent 
quick  removal  of  voltage.  The  second  affect  occurs  whan  the 
feultsansing  circuit  triggers  tha  anargy  divartar  during  a 
low- impadanci  arc.  In  this  casa  tha  large  inductanca  retards  arc 
quenching.  As  tha  arc  attempts  to  quench,  tha  voltage  oscillation 
reappears  because  of  tha  anargy  stored  in  the  inductor,  and  arc 
quenching  ia  prevented.  Observations  on  a  system  and  an  analysis  of 
tha  circuit  are  discussed.  (Author) 
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Tha  question  of  whieh  electrode  in  a  two-el  act  rode  system,  the 
anode  or  tha  cathode,  contributes  moat  to  tha  primary  voltage 
breakdown  machanism,  and  the  reasons  for  this  contribution  have  baen 
tha  subjact  of  wide  debate  among  workers  in  tha  field.  Theories  of 
breakdown  that  involve  the  anode  or  tha  cathode  or  both  to  varying 
extant  have  been  proposed  by  Cranberg.  Alpert.  at  al,  Sltvkov,  Utsumi 
and  Dalnan.  and  others.  Recant  data  collected  by  Watson,  Mulcahy. 
and  Ball  and  by  Krenjec  and  Ruby,  whan  subjected  to  analysis, 
indicate  a  role  of  tne  anode  material  in  tha  breakdown  process 
sufficiently  clear  to  be  applied  in  high-voltage  vacuum  tuba 
construction.  Both  the  analysis  and  data  collected  by  Taylor  end 
Chrepta  indicate  that  heating  of  tha  anode  owing  to  tha  flow  of 
field  emission  is  a  primary  causa  of  breakdown  at  speemgs  of 
interest  in  vacuum  tuba  technology.  (Author) 

Primary  Keywords  Electric  Di schacgos_Vacuum;  Electrodes;  Materials; 

Voltage.  Theory,  Regression  Analysis.  Field  Emission 
Secondary  Kaywords:  Breakdown! Electr i cal ) 
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(ELECTROMAGNETIC  LAUNCHERS) 

(Ra i lguns ) 

INVESTIGATION  CF  AN  ARC  GUN 
T.  Fuji!.  E.P.  Palmar  and  R.U  Grow 
University  of  Utah,  Salt  Lake  City.  UT 
No.  uu-6,  2 p  (08/1966). 

Availability:  AD-604  444 

HT  IS 

To  satisfy  naeds  for  a  superior  hyper vel oc > ty  gun,  a  study  was 
made  of  th#  possibility  of  cenvarting  the  electrical  energy  in  a 
capacitor  bank  to  kinetic  anargy  of  a  projectile  through  the  usa  of 
an  electric  arc  discharge  in  a  gun  chamber.  An  arc  gun  was  developed 
consisting  of  a  chamber  with  a  pair  of  electrodes  and  an  accelerating 
barrel .  To  operate  tha  gun,  the  chamber  is  packed  with  lithium 
hydride  and  the  barrel  is  fitted  with  a  nylon  pellet.  The  capacitor 
bank  is  diseha-ged  into  tha  chamber,  causing  conversion  of  the 
lithium  hydride  into  a  low-molecular  gas.  The  expansion  of  the  light 
gas  accelerates  the  pellet.  With  a  30  microfarad  capacitor  bank 
charged  to  17  kilovolts,  a  3-7  milligram  nylon  projectile  was 
acceleroted  to  S.O  kilometers  par  second.  The  effi-iency  of  the 
energy  conversion  from  the  capacitor  to  the  arc  was  58.2  per  cent, 
end  the  efficiency  of  the  energy  conversion  from  tho  ore  to  the 
projectile  was  1  82  per  cent-  The  total  efficiency  of  th#  energy 
conversion  from  tha  capacitor  »o  the  projectile  was  1.1  per  cent 
( Author  ) 

Primary  Kaywords:  ELECTRIC  Gl/NS.UGHT  GAS  GUNS;  MYPFRVELOCITY 

GUNS_l I  Gy  T  GfS  GUNS;  LIGHT  GAS  GUNS_El ECTR IC  ARCS: 
FIRING  MECHANISMS  (WEAPON);  GUN  COMPONENTS:  LITHIUM 
COMPLUMDS.  HYDRIDES;  NYLON;  PtLLETS;  PROJECTILES; 
PRCPEUANTSi  TRIGGER  CIRCUITS;  ENERGY  CONVERSION 
Secondary  Kaywords:  ARC  GUNS 


S701 

(BREAKDOWN  STUDIES) 

HEIH.IDS^  FO^Dt  TERMJHA71  OH  OF  TH.HSPOM  COEFFICJfHTJ  F»0«  HICK  POME,  ««CS 

H  Meeckar 

Techmsche  Hochschule  Munich  (West  Germany)  Elaktrophysi  ksl  l  aches 
I nst  *  tut 

Final  scientific  rapt-  1  Oct  62-31  Jan  67  (10/1467). 

Availability-  AD-661  445 
NTIS 

Analytical  methods  and  instruments  ware  developed  to  aid  in  the 
study  of  transport  coefficients  in  nitrogen,  hydrogen,  and  ergon  arcs 
at  temperatures  above  15.000K.  The  transport  properties  considered 
wcri  electrical  conductivity,  heat  flux  potential,  thermal 
conductivity,  and  specific  radiation. 

Primary  Keywords.  Electric  Arc*_Trensport  Properties;  Plasma 
Medi um_Trqnsport  Properties;  Gas 

Di scher ges_T ranspor t  Properties;  Get  Ionization; 
laboratory  Equipment;  Argon;  Lina  Spectrum; 

Intensity;  Hydrogen;  Nitrogen;  Electrical 
Conductance;  Thermal  Conductivity 
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(BREAKDOWN  STUDIES) 

( 0  >  s  ■  Optical) 

GAS  BREAKDOWN  BY  SINGLE  20PS,  1.06UM  AND  0.53UM  LASER  PULSES 

C.L.N.  Ireland  and  C.G.  Morgan 

University  Collage  of  Swonset,  Singleton  Perk,  Swansea,  Wales 

Journal  Of  Physics  D;  Applied  Physics,  Vol  7,  No.  8,  PP  L87-L40 

(05/14:4). 

The  pressure  dependence  of  tho  intensity  for  optical  frequency 
breakdown  of  nitrogen  and  ergon  has  been  studied  using  single  26  PS. 
Nd/sup  3*/  laser  pulses  at  the  fundamental  and  second  harmonic 
frequencies  The  gases  were  studied  ever  a  pressure  range  of 
10,e2-iOe5  Torr  at  1.66  urn  and  10e4-10e5  Torr  at  0.53  us.  The 
results  lend  support  to  th%  view  that  breakdown  at  both  frequencies 
proceeds  via  cascade  collisional  ionization  rather  than  by 
multiphoton  ionization.  15  Refs. 

Primary  Keywords:  Pressure  Dependence;  Nitrogen  And  Argon;  Cascade 
Collisional  Breakdown;  Multiphoton  Ionization 

COPYRIGHT:  1474  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 
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(INSULATION,  MATERIAL) 

(Solid) 

SILICONE  RUBBER  GRADED  CONSTRUCTION  FOR  HIGH  VOLTAGE  INSULATION 

S . J .  N i zi nsk i 

Dow  Corning  Corp,  Midland.  MI 
(01/1461 ) 

Avai labi 1 i ty :  AD-656  174 

NTIS 

The  results  obtained  show  that  the  electric  strength  of  silicone 
rubber  insulated  cable  can  be  increased  by  using  a  graded 
construction,  when  one  layer  has  a  high  dielectric  constant  and  the 
other  a  low  dieloctric  constant.  Silicone  rubber  is  easily  adapted 
to  this  method  because  the  dielectric  constant  can  be  varied  from  3 
to  7.5  by  varying  the  amount  of  titanium  dioxide  added  to  tha 
silicone  rubber  base.  By  making  use  of  silicone  rubber’s  versatility 
the  breakdown  vol  toga  was  increased  by  56)(.  The  amount  of  increase 
m  breakdown  vol tag*  obtained  depends  upon  the  variables  mentioned  in 
the  discussion  of  the  calculated  breakdown  voltages.  The  capacitance 
also  increases  along  with  the  breakdown  voltage.  This  variation  may 
or  may  not  be  important  depending  upon  the  application.  Two  possible 
applications  af  graded  constructions  are  ignition  cable  and 
gas-tube- si gn  cable.  (Author) 

Primary  Keywords;  Electric  Insulet i on_$i 1 i cone  Plastics;  Voltage; 

Dielectric  Properties;  Electric  Cables; 

Monuf actur i ng  Methods 

57  OR 

(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

INSTABILITIES  OF  ELECTRICALLY  EXPLODED  WIRES 

A . E .  Vlastos 

The  Royal  Institute  of  Technology,  Sweden 

Journal  Of  Applied  Physics.  Vol.  44,  No.  4,  pp  1616-1621  (64/1473). 

The  experimental  results  summarized  in  this  paper,  which  have  been 
obtained  with  thin  tungsten,  copper,  end  constentan  wires,  give 
further  evidence  that  electromagnet! c  macroi nstabi i i t i es  may  develop 
near  the  melting  point  of  thin  wires  which  are  heated  by  the  sudden 
release  of  electrical  energy  and  lead  to  their  disintegration.  At 
1  ou- en*» -qy- input  rates,  screw-type  instabilities  dsveJoo  in  ell  the 
wire  materials  used.  On  the  other  hand,  at  hi gh-energy- i nput  rates, 
the  copper  and  constantan  wires  show  strietions  after  the  explosion, 
while  tungsten  wires  are  not  striated  but  are  split  into  tiny  fibers 
which  emerge  along  the  whole  wire.  At  the  beginning  the  restrike 
channel  of  copper  and  constantan  wires  has  an  helicoidal  form. 
Annealed  wires  show  the  same  results.  Helical  channels  were  not 
observed  in  tungsten  wires.  By  twisting  the  copper  end  constantan 
wires  in  the  opposite  direction  to  the  channel  helix,  it  was  possible 
to  change  the  direction  o*  the  helix.  Thus,  the  helical  shape  of  the 
channel  may  be  an  effect  produced  by  the  twisting  of  the  wire  in 
mounting  it  between  the  electrodes.  The  possibility  that  tho 
helicoidal  shaoo  of  the  channel  is  due  to  some  other  effect  is  also 
discussed.  17  Refs. 

Primary  Keywords:  Exploding  Wire;  Tungsten  kliro;  Copper  Wire; 

Constantan  Wire;  Macro i nstabi 1 i tv ;  Screw-type 
Instab i 1 i ty 

COPYRIGHT:  1473  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(INSULATION,  MATERIAL) 

( THE  INTERRELATIONSHIP  BETWEEN  DENSITY  AND  DIELECTRIC  STRENGTH  OF  HIGH 
PRESSURE  POLYETHYLENE  FOR  NIGH  VOLTAGE  APPLICATIONS  IN  INSULATED  WIRES 
A . S .  Silver 

Royal  Electric  Corp,  Pawtucket.  RI 
( 12/1957). 

Avai lability:  AD-656  418 

NTIS 

Data  is  presented  which  shows  that  branched  P.  E.  manufactured  by 
the  h i oh  pressure  system  must  be  insulated  properly  in  order  to 
maintain  a  high  density  and  crys ta 1 1 i n i ty  to  give  maximum  dielectric 
strength  in  cable.  (Author) 

Pr-mary  Keywords:  Po 1  ye t hyl «nc  Plast i cs_El ec t r i c  Insulation;  Electric 
Wire.  Density;  Dielectric  Properties; 
Crystallization;  Data;  Electric  Cables 
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< DIAGNOSTICS  AND  INSTRUMENTATION) 

( Impedance ) 

THE  MEASUREMENT  OF  IMPEDANCE  AT  HIGH  POWER 
*.E.  Ford  and  C-W.  stoops 
Naval  Research  lab.  Orlando.  El 
<10/15471. 

Avai lability:  AD-661  230 

NTIS 

A  method  and  tKa  electronic  equipment  for  applying  it  was 
developed  to  anabla  the  impedance  of  a  tranaducar  or  other  device. 

1 ■ naar  or  nonlinear,  to  ba  calculatad  from  railurananta  made  whi la 
tha  davica  »»  oparating  at  high  powar ,  pulsed  or  c  ~w .  Thn  method 
involves  tha  use  of  a  null-balance  technique  by  which  tha  currant  and 
voltage  ©f  a  c-w  rafarance  signal  art  conpertd  with  samples  of  tha 
’unknown'  signal  and  nullad  against  tha  unknown  on  an  oscilloscope. 
Tha  ralativa  phasa  also  is  measured.  Toroidal  transformer s  providt 
tha  e’eans  cf  attracting  samplas  from  tha  high  driving  voltaga  and 
currant .  Tha  alactronic  conponants  art  of  solid-stata  circuitry 
throughout.  (Author) 

Primary  Kayuorda  Elactrical  Iapadanee_Maeeurament ;  Transducers;  last 
Methods;  Power;  Undarwatar  Sound  Equipment; 
Calibration;  Phasa  Measurement;  Elactric  Currants; 
Voltage;  Tast  Equ » p»ent ( Electron i cs ) 
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(SWITCHES.  CLOSING) 

( Thyr i stor s ) 

.  .  ,  _  ,  ,  THE  SCt  AS  A  HIGH  POWER  MODULATOR  SWITCH 

A . 5 .  Cardailo 

RADC.  Griffiss  AFB,  NY  13*40 

RADC  Report  No.  RADC  TR  67-625  (12/1567). 

Avai labi 1 i ty:  AD  66*331 
NTIS 

This  report  is  a  survey  of  tha  currant  state-of-the-ert  in  tha  uaa 
of  silicon  controlled  rectifiers  in  high  power  Modulator  switch 
senes  A  brief  description  of  tha  device  and  davica  character  i  st  i  cs 
is  Th?  report  describes  several  contractual  efforts  which 

proved  the  feasibility  of  applying  tha  devices  to  high  powar 
equipments  and  in  detail  dascribos  tha  davica,  development  of 
circuitry,  triggering  techniques  and  device  isipro variants.  Tha 
•ppi!j-at  ,ona  discussed  in  the  report  show  that  tha  silicon  controlled 
rectifier  has  bean  used  in  a  5  megawatt  modulator  and  is  capable  of 
operation  at  power  levels  of  25  megawatts  and  beyond.  Continued 
efforts  in  this  area  will  prove  tha  high  powar  capability  of  tha 
device  in  practical  applications-  8  Refs. 

Primary  Keywords:  Silicon  Controllwd  Rectifier;  Modulator; 

Character i sat i on;  Performance  Tast;  Triggering 
Consi darot i ons 
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(PARTICLE  BEAM.  ION) 

( Ganarat i on ) 

v  .  .  .  .  I0N  ACCELERATION  IN  A  MAGNETICALLY  INSULATED  DIODE 

}•*■  Bskeheev,  P.I.  Blinov,  G.I.  Dolgavchev  and  V.A.  Skoryupin 

I.V;  Kurchatov  Institute  of  Atomic  Energy,  Moscow,  USSR 

Soviet  Journal  Of  Plasma  Physics.  Vol.  5.  No.  5.  pp  583-58*  (05/1575). 

Trans.  From:  Fiziki  Plazmy,  Vol.  5.  pp  10*1-10*3 

E;p«r’"*n**  h»va  bean  earned  out  to  determine  the  mechanism  for 
the  formation  of  the  anodo  plasma  and  to  study  the  ion  acceleration 
in  a  magnetically  insulated  coaxial  diode.  Tha  anode  plasma  forms  as 
a  result  of  electron  bombardment  of  tha  polyethylene  anode.  In  a 
megnetid  field  H  =  (J-8)H/sub  c.-/.  tha  ion  currant  density  reaches  60 
A/cm/sup  2/,  while  tha  insulation  lasts  1  usoc.  *  Refs, 
primary  Keywords:  Magnetic  Insulation;  Anode  Plaama;  Electron 
... .  Bombardment;  Elactric  Discharge 
COPYRIGHT:  1580  THE  AMERICAN  JOURNAL  OF  PHYSICS.  REPRINTED  WITH 
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(PULSE  GENERATORS) 

(Marx) 

A  SOLID  STATE  NANOSECOND  PUL5ER  USINO  MARX  DANK  TECHNIQUES 
E.A.  Jung  and  R-N.  Lewie 
Ar gonna  National  lab,  Argonna,  IL 

Nuclear  Instruments  And  Methods,  Vol.  **,  No.  2,  pp  225-228  (18/1546). 

This  pulsar  generates  a  5  kV  pulse  into  50  ohm,  17  naac  after 
receiving  a  .33  V  input  signal.  Tha  voltage  ia  derived  from 
capacitors  which  era  charged  in  parallel  and  discharged  in  aeries. 
Avalanche  transistors  are  used  as  the  switching  elements  from  the  8 
to  1  kV  level,  while  Elkonite  spark  gaps  are  used  from  tha  1  to  5  kV 
level.  Pulse  repetition  rates  in  excess  of  100  pps  at  raadi ly 
obtainable  and  output  pulse  jitter  is  lass  than  1  nsec.  *  Refs. 
Primary  Keywords^  Solid  State  Pulsar;  Marx  Generator;  Avalanche 
Transistor;  5  kV  Output  Voltage;  Rep-rated 
COPYRIGHT;  1966  NORTH-HOllAND  PUBLISHING  CO..  REPRINTED  WITH  PERMISSION 
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(ENERGY  CONVERSION,  ELECTRICAL;  PULSE  GENERATORS) 

(Cho'gjng  Circuits;  Marx) 

CHARGING  TIME  OF  A  HIGH-VOLTAGE  IMPULSE  GENERATOR 

G.W.  Swift 

University  of  Manitoba.  Winnipeg,  Manitoba,  Canada 

Electronics  Letters,  Vol.  5,  No.  21,  pp  53*  (10/1969). 

Tha  charging  character i at i cs  of  Marx  generators  ara  considered.  A 
time  constant  is  dafinad  by  taking  tha  product  of  the  total  parallel 
capacitance  and  total  series  resistance.  This  time  constant  will  give 
tha  time  required  to  charge  a  bank  of  aavaral  sections  to  93%  of  its 
final  value.  0  Refs. 

Primary  Keywords  Ma»-x  Generator  Charging;  Waveform  Prediction;  Time 
Constant  Definition;  Theoretical  Just i f i cat i on 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

ENERGY  STORAGE  AND  TRANSFER  WITH  M0M0P0LAR  MACHINE  FOR  A  LINEAR 
THETA-PINCH  HYBRID  REACTOR 

H.F.  Vogel  (1),  M.  Brennan  (2),  W.G.  Dasa  (2),  K.M.  Tolk  (2)  and  W.F. 
Weldon  (2) 

(1)  Los  Alamos  National  Labs,  Los  Alamos,  NM  875*5 

(2)  University  of  Texas  at  Austin,  Austin.  TX  78712 

Los  Alamos  Report  No.  LA-617*  (12/1975). 

Availability:  LA-6174 

NTIS 

This  report  describes  tha  energy  storage  and  transfer  system  for 
tha  compression  coil  system  of  a  linear  theta-pinch  hybrid  reactor 
(LTPHR).  High  efficiency  and  low  coat  ara  tha  principal  requirements 
for  the  energy  storage  and  transfer  of  25  MJ/m  or  25  GJ  for  a  1-km 
LTPHR.  The  circuit  efficiency  must  be  approximately  90X.  and  tha  cost 
for  the  circuit  5-6  conts/J.  Scaling  laws  and  simple  rolati enshi ps 
between  circuit  efficiency  and  cost  par  unit  anargy  as  a  function  of 
the  half  cycle  time  are  presented.  An  important  consideration 
concerns  the  pulse  repetition  rata  of  2.25  pulses  per  second.  70E6 
shats/yr,  or  1.7E9  shots  over  the  25-yr  plant  life.  Currant 
interruption  to  initiate  energy  transfer  is  not  feasible  at  this 
rate.  We  consider,  therefore,  a  simple  ringing  circuit  with 
contactors  to  make  and  break  at  the  periodically  occurring 
zero-current  instances.  Even  this  simple  operation  will  require 
considerable  development  effort  for  an  inexpensive  and  reliable 
contactor  that  may  be  replaced  during  annual  plant  maintenance.  We 
consider  capacitors  and  hcmopoler  machines  as  energy  storage  elements 
with  both  functioning  bzsically  as  capacitors.  The  advantage  of  the 
homopolar  machine  in  this  application  is  its  relatively  low  cost, 
whereas  that  of  capacitors  is  better  efficiency.  12  Refs. 

Primary  Keywords:  Hcmopoler  Generator;  Energy  Transfer;  High 
Efficiency;  Rep-rated;  High  Reliability 
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HIGH-VOLTAGE  PULSE  MONITOR  SYSTEM  FOR  NEUTRINO  ELECTRON  ELASTIC 
SCATTERING 

C.  Dalton 

Los  Alamos  National  Labs.  Los  Alamos.  NM  875*5 

(08/1980). 

Availability:  LA-8505-MS 

NTIS 

The  Neutrino  Electron  Elastic  Scattering  Experiment  will  use  *0 
high-voltage  pulsars  end  *8  f lesh-chomber  detector  modules.  This 
report  describes  the  proposed  microprocessor  controlled  monitor 
system  to  ensure  tha  safe  and  officiant  operation  of  the  high-voltage 
Pulsars  end  flesh  chambers.  (ERA  citation  05:037095) 

Primary  Keywords:  Date  Acquisition  Systems;  High-voltage  Pulse 
Generators;  Target  Chambers;  lempf  linac; 
Microprocessors;  Neutriro-e! actron  Interactions; 
On-line  Control  Systems 

Secondary  Keywords:  ERDA/430303;  NTISDE 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

PARTICLE-INITIATED  BREAKDOWN  IN  GAS  DIELECTRIC  CABLE  INSULATION 
EXPANDED  SCOPE  PROGRAM  (FINAL  REPORT) 

C.M.  Cooke 

Massachusetts  Institute  of  Technology,  Cambridge.  MA 
<  11/1979) 

Availability:  EPRI-EL-126* 

NTIS 

The  edveree  influence  of  conducting  particle  contaminants  in 
gas- i nsuleted  powar  apparatus  was  invastigatad  in  a  series  of 
experiments  that  employad  coaxial  conf i curat i ons  and  de  voltages  to 
1500  kV  Particle  dynamics  was  shown  to  be  important  and  related  to 
breakdown  initiation  in  the  gas.  Both  $F  sub  6  and  N  sub  2  gasas  at 
pressures  from  1  to  14.6  atm  absolute  were  used.  The  particles  were 
intent i onal ly  introduced  end  ranged  from  1.6  to  6.4  mm  spheres  and 
wires.  Effects  in  the  gas  gop  as  wall  as  along  surfaces  of  solid 
insulators  were  studied.  Visual  observet ions,  photographs,  and 
electrical  measurements  helped  in  di st i ngui shi ng  various  processes. 
Particles  could  reduce  the  insulation  performance  by  factors  of  3  to 
5  end  were  especially  significant  when  moved  to  the  center  conductor. 
By  coordination  of  this  work  with  •  separata  study  ot  the 
Westinghouse  R  end  D  laboratory,  a  comoar i son  batwaan  dc  end  ec 
oerfermence  was  made.  Generally  the  dc  breakdown  values  exhibited 
wider  scatter,  though  their  lower  limit  was  similar  to  that  found 
under  ec.  Overall  fundamental  'orces  end  processes  which  involve 
Particle  eontemi net i on  effects  were  identified  end  found  to  ba  the 
same  for  dc  and  ec  voltage  stresses.  (ERA  citation  05:015703) 

Primary  Keywords:  Gas- i nsulated  Cables;  Uhv  Dc  Systems;  Aluminium. 

Breakdown;  Coaxial  Cables;  Comparative  Evaluations; 

Dielectric  Materials;  Electrical  Insulation; 

Experimental  Data;  Graohs:  Nitrogan,  Particles; 

Powar  Transmission  Lines:  Pressure  Dependence 

Secondary  Keywords:  ERDA/200302;  NTISDE 


INVESTIGATION  OF  THE  EROSION  PHENOMENON  IN  HIGH  CURRENT,  HIGH  PRESSURE 
GAS  DISCHARGES 

J.E.  Gruber  and  R.  Suess 
Institut  fur  P lasmaphysi k ,  Garching,  FRG 
( 12/1969). 

Avai lab  I i ty:  IPP-4/72 
N'TS 

For  abstract,  sae  NSA  25  0*,  number  07379. 

Primary  Keywords:  Plosma  Medium;  Gas  Discharges 
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(Pl’lSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

<M ar»;  Marx  Generators) 

MARX-- AND  MARX -l 1KE--HI6H- VOLTAGE  GENERATORS 

R  A.  Fitch 

Maxwall  labs  Inc.  San  Diago,  CA  92123 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-18.  No.  4.  pp  158-198 
( 04/1971) . 

Major  devalopmants  have  taken  place  in  the  art  of  Marx  generating 
in  recent  years.  Tha  rationales,  modi  operand!  and  relative  merits  of 
these  developments  ere  discussed  in  an  attempt  at  exegesis  and 
classification  7  Refs. 

Primary  Keywords:  Marx  Ganerator;  Principles  Of  Operation;  History; 

Design  Consi derat i ons;  Folded  Marx;  Back-coupled  Marx 
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(BREJKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Optical;  Gas  Gaps,  Optical) 

ELECTRICAL  DISCHARGE  THROUGH  LASER-INDUCED  SPARK 

V  I  Vladimirov,  G.M.  Malyshev,  G.T.  Razdobarin  and  V.V.  Semenov 

A  .  F .  Joffa  Physicotechnical  Institute,  Academy  of  Sciences  of  the 
Ukro i n i nn  SSR.  Leningrad 

Soviet  Physi c s- Techni cal  Physics.  Vol.  12,  No.  9.  pp  1277-1279 

(03/1 768) . 

Trans.  From:  Zhurrel  Tekhn i chesko i  Fiziki  37,  17*2-17*5  (September 
1967  ) 

An  electrical  discharge  occurs  in  a  region  produced  by  a 
lasei — induced  spark  in  air  at  potentials  two-to-three  Orders  of 
magritude  lower  than  the  breakdown  potential  of  air.  The  initiation 
of  the  breakdown  is  associated  with  the  arrival  of  a  region  of 
reduced  density  at  the  electrodo.  For  electrode  potentials  from  30  V 
to  3  kV  the  peak  current  ranges  from  50  A  to  11  kA  and  the  resistance 
varies  from  0 ,5-0.07  ohm.  The  duration  of  current  flow  is  about  *0 
microseconds  6  Refs. 

Primary  Keywords:  Reduced  Density  Region;  Electrode  Effects*  Low 
Resistance;  Blast  Wave 
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(BREAKDOWN  STUDIES:  SWITCHES,  CLOSING) 

( G«s .  Optical:  Gas  Gaps.  Optical) 

INVESTIGATION  OF  AN  ELECTRIC  DISCHARGE  ACROSS  A  LASER  SPARK 
VI.  Wladioirov,  G-M,  Malyshev.  G.T.  Razdobarin  and  V.V.  Semanov 
A.F.  loffa  Rhysi cotachni cal  Institute,  Acadamy  of  Sciancas  of  the 
Ukrainian  SSR.  Leningrad 

Soviet  Rhyai c s-Tachn i cal  Physics.  Vol .  14,  Mo.  5.  pp  677-ABO  (11/lftf). 
7 rini .  Fro* :  2hurnal  Tekhni eheskoi  Fitiki  59.  906-910  (hay  1969) 

lahmd  tha  front  of  tha  shock  m«v«  a  laaar  spark  produces  a  hot 
region  which  creates  conditions  for  tha  initiation  of  an  electric 
discharge.  Tha  shock-wave  front  separates  fro*  tha  boundaries  of  the 
hot  rag- on  at  a  velocity  of  3E5  cn/sac  100  nsec  after  tha  start  of 
the  laser  Spark.  The  onset  of  tha  discharge  depends  on  tha  position 
of  tha  electrodes  relative  to  the  cantor  of  the  hot  region.  The 
developed  discharge  is  self-sustaining.  A  Refs. 

Primary  Keywords:  Tungsten  Electrode;  Variable  Focal  Plana  Position; 

Low  Voltage-  Gep  Resistance  Measurement 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Vacuum.  Optical.  Vacuum  Gaps.  Optical) 

LASER-INITIATED  VACUUM  DISCHARGE 

V.P.  Kovalenko.  A. A  Makarevich.  V.A.  Rodichkin  and  A.M.  Timonin 
Soviet  “hysics  Technical  Physics.  Vol.  19,  No.  11,  pp  1429-1431 
(03/1975).  _  „  % 

Trans.  From-  Zh.  Takh.  fi*.  AA,  2317-2321  (November  197A) 

The  r-plituda  and  tiaie  characters  st  i  cs  of  a  vacuum  discharge 
(initial  pressure  P-2E-6  Terr)  ere  studied  in  a  two-electrode  gap. 

Tha  discharge  is  driven  by  the  light  pulse  from  a  15  MW  ruby  laser, 
which  is  focused  on  one  of  the  eieetrodos.  As  the  laser-produced 
plesna  pKoonds  across  the  gap,  a  current  flows  due  to  the  emission  of 
charged  particles  from  tha  plasma  and  changes  caused  in  the  strength 
and  corf igurat i on  of  the  electric  field  in  tha  gap  by  tha  laser 
plasma  The  maximum  current  across  the  gap  entJ  the  time  required  for 
tha  current  to  reach  its  maximum  valut  ere  functions  of  the  gap 
voltage  (U'sub  o/s5-50  kV)  and  the  capacitance  (C/sub  o/  =  1100-4400 

Primary  Keywords:  laser  Initiated  Breakdown:  Verieble  Polarity;  X-ray 
Burst:  Intensity  Dependence;  Very  Short  Delay  Time 
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584A 

(BREAKDOWN  STUDIES) 

PHYSICSoflACSPARKlVACUUH  DISCHARGE  AND  QUANTITATIVE  MASS-SPECTROMETRI C 
ANALYSIS.  QUALITATIVE  MODEL  OF  A  WEAK  CURRENT  VACUUM  DISCHARGE 

G.I.  Ramendik  and  V.I.  Derzhiev 

V.  I.  Varnadskii  Institute  Of  Geochemistry  And  Anelyticel  Chemistry, 
Academy  of  Sciences  of  tha  USSR.  Moscow.  USSR,  Moscow,  USSR 

Journal  Of  Anelyticel  Chemistry  Of  The  USSR,  Vol.  32,  No.  8  pp 
1117-1203  (08/1977). 

Trans.  From:  Zhurnal  Ana  1 4 1  i  cheskpi  KMmi  i  32.  1508-1513  (August  1977) 
The  authors  present  evidence  for  e  model  of  the  physics  of  vecuum 
breakdown.  Throo  distinct  stages  are  proposed  end  defined: 
breakdown-initiation,  spark,  and  arc.  Each  stage  is  described  in 
detail  with  theories  presented  for  the  mechanism  of  each  stage.  The 
passage  of  eloctrodo  materiel  into  the  vacuum  gap  is  discussed,  as  is 
th*  affect  of  electrode  vepori ration  on  the  speed  of  broakdown. 
Particle  density  »n  the  plasma  channel  formed  is  investigated. 
Recovery  processes  are  also  briefly  discussed.  37  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Three  Stages: 

Breakdown- 1 ni tietion;  Spark;  Arc:  Plasma  Formation; 

Recovery  After  Currant 

Secondary  Keywords:  Ion-source  Mass  Spectrometry 
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(BREAKDOWN  STUDIES) 

(Surface  Flashover) 

ELECTRICAL  BREAKDOWN  OVER  INSULATORS  IN  HIGH  VACUUM 
P.H.  Gleicheuf 

Uestinghouse  Research  and  Development  Center,  Pittsburgh  PA 
Journal  Of  Applied  Physics.  Volume  22,  No.  5,  pp  535-541  (05/1951). 

In  the  investigated  range  of  5E-3  to  l E  —  7  mm  Hg,  the  breakdown 
voltage  over  insulator*  in  high  vacuum  is  independent  of  Pressure- 
Currents  of  lE-lt  to  IE-8  ampere  were  observed  in  the  region  below 
breakdown  voltage  by  detecting  x-ray  quanta  with  a  Ga i gar -Muel 1 ar 
counter.  Pinhole  earner#  x-ray  pictures  revealed  that  practically  all 
radiations  originate  from  an  area  on  the  enode  a  distance  from  the 
insulator,  with  a  weaker  radiation  coming  from  a  ring  immediately 
adjacent  to  tha  insulator.  Current- vol toga  ralat i onshi ps  as  usually 
observed  in  these  experiments  indicate  a  roughness  factor  and  an 
emitting  a-ea  on  the  cothcde  similar  to  previous  findings  in  vacuum 
gap-.  Osc > i 1 oscom c  observations  revealed  that  sometime*  at  breakdown 
over  insulators  tha  voltage  on  the  test  sample  drops  to  2.5  kV;  m 
other  cases  it  falls  to  less  than  107  volts.  The  low  voltage  arc-like 
discharge  ext i ngn i shas  at  a  current  of  about  one  ampere  for  copper 
olectrodus  in  contact  with  Pyrex  glass.  As  in  o  vacuum  gap,  tho 
breakdown  voltage  ovor  on  insulator  is  mcreasad  by  successive 
hrtntubwn*.  Port  of  this  *  condi  1 1  on  i  ng'  is  permanent  .  The 
non  -  permanent  part  is  dependent  on  the  state  of  the  test  sample  prior 
to  conditioning.  10  Refs. 

Primary  Keywords:  Surface  Flashover;  Pyrex  Insulator;  Coppor 

Electrodes:  High  Vacuum.  X-rey  Diagnostic;  Voltage 
Measurement;  Cutoff  Current;  Conditioning  Effects 
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(PARTICLE  BEAMS,  ELECTRON) 

( Generat  t  on) 

ELECTRON  BEAM  FOCUSING  USING  CURRENT -CARRYING  PLASMAS  IN  HI OH-NU/GAMMA 
DIODES 

G  Yonas,  K.R.  Prestwich,  J.W.  Poukev  and  J.R.  Freeman 

Sandia  labs.  Albuquerque,  NM  87115 

Physical  Review  letters,  Vol-  38,  No.  5,  pp  1(4-167  (01/1973). 

A  technique  has  been  demonstrated  for  concentrating  electron  beams 
to  5E3  A/sq.cm,  plasmas  on  the  axis  of  diodes.  A  two-dimensional 
particle  coda  has  bean  used  to  illustrate  tho  importance  of  both  the 
E  x  B  motion  in  vacuum  end  the  self-pinch  of  the  beam  within  the 
plasma.  5  Refs. 

Primary  Keywords:  Electron  Beam  Focusing;  Diode  Axis;  High  Nu/gemme 
Diodes;  Self-pinched  Diode;  Current-carry i ng 
Plasmas;  Theory;  2-d  Particle  Code 
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(SWITCHES,  CLOSING) 

(liquid  Gaps,  Self) 

HIGH  POWER  DENSITY  WATER  DIELECTRIC  SWITCHING 
D.l.  Johnson,  J.P.  Vendevendar  and  T.H.  Martin 
Sandia  Labs,  Albuquarqua,  NM  87115 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8.  No.  3.  pp  284-209 
(09/1980  . 

Pulsa  forming  networks  for  high  current  particle  beam  fusion 
accelerators  must  produce  fast  rise  time,  low  jitter,  low  prepulse, 
and  high  voltage  power  pulses.  Conventional  water  dielectric 
switching  con  provide  the  required  r i so  time  and  jitter,  but  has 
limitations  on  propulsa  and  output  voltage.  A  high  power  density,  low 
p-rpulae.  ouU«  forming  ling  (PFL)  configuration  with  salt -breakdown 
wotor  diolectric  switches  is  presentad.  The  design  parameters  end  the 
results  of  switching  experiments  ere  described-  7  Refs. 

Primary  Keywords-  Self-break  Water  Switch;  Prepulse  Suppression; 

Ground  Plan#;  Pulse  Forming  Line 
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( PARTI Cl E  BEAM5.  ION) 

( Generat i on ) 

ACCELERATION  OF  CHARGE0  PARTICLES  IY  INTENSE  ELECTRON  BEAMS 
G.  Yonos 

Sandia  Labs.  Albuquerque,  NM  87115 

Particle  Accelerators.  Vol.  5.  pp  81-91  (01/1973). 

Ion  acce’eretion  by  electron  beams  prorogating  in  a  plasma  or 
neutral  gas  has  rasulted  in  th*  generation  of  » on  beams  with  energies 
much  greater  then  the  eccel  «ra«;  >  ng  e-beems.  The  io-i  acceleration 
occurs  as  the  e-beam  pinches  in  ell  cases.  The  author  exper imental ly 
and  theoretically  i nvest i go* as  collective  acceleration  in  a  plasma 
filled  diode.  Results  are  presented  to  indicate  that  accelerating 
fields  of  over  l  MV/cm  are  present  in  the  diode  55  Refs. 

Primary  Keywords:  Collective  Acceleration;  Plasma  Filled  Diode:  1 
MV/cm  Accelerating  Field;  Experiment;  Theory 
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(BREAKDOWN  STUDIES) 

( L i ghtn i ng ) 

tIGHTNING  DETECTION  FROM  SPACE 

B . N .  Turman 

U.S.  Air  Force  Academy,  CD  88840 

American  Scientist.  Vo) .  67,  No.  3,  pp  321-329  (86/1979). 

The  author  presents  data  on  satallita  lightning  detection  in  this 
pepei-  Reasons  are  p-esanted  for  using  optical  sensors  for  dotoctinp 
lightning  from  space.  The  energy  distribution  of  lightning  is 
discussed  and  the  presence  of  superbolts  is  hypothesized  end 
confirmed.  The  waveshapes  of  lightning  are  studied,  as  is  the 
probability  that  the  bolt  will  have  a  given  total  energy  end  charge 
transfer.  Tha  possibility  of  implementing  a  satellite  based  severe 
storm  early  warping  system  >s  discussed.  23  Refs. 

Primary  Keywords:  Lightning;  Normal  Bolt;  Superbolt;  Positive  Gient; 

Optical  Lightning  Detection;  Storm  Monitoring 
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5851 

(BREAKDOWN  STUDIES) 

( L i ah t n i ng ) 

DETECTION  OF  LIGHTNING  SUPER80LTS 

B.N.  Turman 

Patrick  AFB .  Florida  32925 

Journal  Of  Geophysical  Rasaareh,  Vol.  81, 

(06/1977). 

lightning  superbolts  era  the  subjact  of  this  papar .  The  authors 
briefly  describe  the  cr;.eria  that  qualify  a  superbolt  and  proceed  to 
describe  the  statistics  of  lightning  superbolts.  The  primary  criteria 
used  are  optical  radiance  and  duration.  Satallita  based  sensors  are 
utilized  as  detection  devices.  12  Refs.  ... 

Primary  Keywords:  Lightning  Detection:  Sunerbolt  Detection;  Surerbolt 
Statistics.  Optical  Radiance 
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(INSULATION,  MAGNETIC) 

<  ) 

MAGNETIC  INHIBITION  OF  SURFACE  FLASHOVER  OF  INSULATORS  IN  VACUUM 
K.D.  Bergeron  and  D.H.  McDaniel 
Sor.dia  lebs.  Albuquerque.  NM  87115 

Applied  Physics  Letters.  Vol-  19,  No.  9.  pp  534-536  (11/1976). 

The  possibility  of  preventing  high-voltage  surface  flashover  of 
>nsulotors  in  vacuum  by  means  of  a  strong  magnetic  field 
perpend’ cular  to  the  electric  field  and  parallel  to  the  insulator 
surface  is  investigated  theoretically.  A  simple  model  predicts  that 
W>th  the  right  choice  of  insulating  material  one  can  design  diodes 
and  transmission  linos  so  that  the  magnetic  field  from  the  line 
c u - r pn t  inhibits  the  secondary- electron-emi ssi on  avalanche  which  is 
believed  to  play  an  important  role  in  the  flashover  process.  13  Refs. 
Pr'-nry  Keywords:  Surface  Flashover;  Modeling;  Diode;  Transmission 

Line,  Theory;  Serondary-electron-ami ssi on  Avalanche 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Particle  Beams) 

MEASUREMENTS  OF  HIGH-CURRENT  RELATIVISTIC  ELECTRON  DIODE  PLASMA 
PROPERTIES  WITH  HOLOGRAPHIC  INTERFEROMETRY 
J.G.  KlUy  and  L.P.  Mi* 

Sandia  Labs,  Albuquerque .  NM  87115 

Journal  Of  Applied  Physics,  Vol  .  44,  No.  5.  pp  1984-1040  (05/1475). 

Doubl •-•xposurp  interference  holography  has  boon  used  to  measure 
tha  temporal  and  spatial  dapandanca  of  plasma  donaitias  and 
velocities  to  relativistic  alactron  baam  diode*.  In  thia  papar  eome 
of  tha  physics  ravaalad  by  a  detailed  analyais  of  hologram*  fro*  on* 
»uch  diod*  i*  presented.  Abal  invtrjion  of  hologram*  takan  on  th* 

Roba  accelerator  (100  kA,  1.5  MV)  incorporating  a  0.4-cm-diam  glass 
rod  cathoda  show  tha  axial  and  radial  structure  of  tha  diode  plasmas 
Fringe-shift  analysis  has  yieldad  densities  of  5E17  -  5E19 
alectrons/cu .  cm.  ,  and  magnetohydr  odyna»'.  c  pressure  balance  implies  a 
Plasma  temperature  of  about  0.3  kaV.  In  addition,  exposure  variation 
of  the  fringe  pattern  and  motion  of  plasmas  between  pictures  taken  at 
different  ti««J  during  the  Pulse  have  'ndiceted  plasma  velocities  vs 
spatial  position  that  vary  from  1E6  to  1 E 7  c*/sec  12  Refs 
Primary  Keywords-  E-baa*  Generation;  Field  Emission  D>oda;  Diode 

Plasma;  Holographic  Interferometer ;  REBA  Accelerator 
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(PARTICLE  BEAMS,  I0H;  PARTICLE  SEAMS ,  NEUTRAL) 

(Generation;  Generation) 

NEUTRON  PRODUCTION  AND  COLLECTIVE  ION  ACCELERATION  IN  A  HIGH-CURRENT 

DIODE 

L.P.  Bradley  and  G  U.  Kusua 
5andia  Labs.  A lbudueraue ,  NM  87115 

Phys-cal  Review  Letters,  Vol.  29,  No.  ?1,  pp  1441-1445  (11/1472). 

Ne.a  measurements  demonstrate  that  neutrons  produced  in  a 
hi  gh-cur  re.'  t  pulsed  diode  with  dauter  i  um- bear  ing  electrodes  are  of 
beam-target  origin.  During  a  brief  portion  of  a  73-nsec.  2-Mv ,  50~kA 
Pulse.  positive  ions  from  the  anode  and  cathode  Plasmas  were  observed 
to  be  accelerated  toward  tha  anode  rather  than  the  cathode  as 
detatad  by  the  externally  applied  field.  Energetic  deutaron*  were 
observed,  behind  a  si-all  aperture  in  the  anode,  which  ware  the  source 
of  neutrons  produced  with  li  or  C  anodes.  12  Refs- 
Pr-mery  Keywords:  Collective  Acceleration;  Neutron  Production;  High 

Beam  Energy;  Nigh  Beam  Current;  Positive  Ion;  Anode 
Plasma;  Cathode  Plasma;  lithium  Anode;  Carbon  Anode 
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(BREAKDOWN  STUDIES;  SUITCMES.  CLOSING) 

(Gas.  Electrical;  Gas  Gaps,  Optical) 

PREIQNIZATION  CONTROL  OF  STREAMER  PROPAGATION 

L.P.  Bradley 

Sandia  Labs.  Albuquerque.  NM  87)15 

Journal  Of  Applied  Physics.  Vol.  43.  Ho-  3.  pp  884-890  (03/1972). 

Streamer  velocity  is  experimental ly  shown  to  vary  with 
prai  om  zet  i  on  in  N/sub  2/  and  SF/aub  4/.  The  velocity  has  been 
Controlled  over  orders  of  megnitude  by  introducing  pulsed 
pr ei on i fat i on  ahead  of  an  already  propagated  streamer.  The 
prat  on i fat i on  is  produced  by  Pulsed  UV  irradiation.  The  Pulsed 
electric  field  is  uniform  in  the  gap  Ava lanche- streamer  conversion 
times  war*  observed  which  agree  well  with  prediction  13  Refs. 

Primary  Keywords'  Streamer  Velocity  Control ;  Ouosistetic 

Preioni let  ion;  Pulsed  Prai oni ration;  Wide  Range  Of 
Control 
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PRELIMINARY  DESIGN  OF  A  100  HZ.  350  KV  SHORT  PULSE  GENERATOR 
G.J.  Rohwein  ond  M.T.  Buttrem 
Sandia  Labs.  Albuquerque.  NM  87115 
(04/1477). 

Avei lability:  5AND-77-0174 

NT  IS 

This  repo-t  describes  a  359  kV  pulsar  designed  to  gonarote  100  ns 
square  pulses  with  300  joules  total  energy  at  a  pulse  repetition 
frequency  of  100  pgr  second.  This  design  incorporates  a  transformer 
charged  helical  coaxial  pulse  forming  line  The  cons: derat i ons 
leading  to  this  design  ere  presented  together  with  results  from 
prototype  experiments.  The  pulser  which  is  presently  in  the 
construction  end  testing  phase  is  described  in  detail.  The  pulser 
will  be  used  for  electron  beam  acceleration  (ERA  citation  02:055490) 
Primary  Keywords:  Electron  Sources.  Pulse  Generators;  Design:  Electron 
Beams;  Performance  Testing.  Power  Supplies: 

T  rensf ormer  s 

Secondary  Keywords:  ERDA/7C0203;  ERDA/700208  NT  I  SEN DA 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

Z/SUB  E/  <  1  OHM  PINCHED  ELECTRON  DIODES 

J.W-  Poukey 

Sandia  Labs,  Albuquerque.  NM  87115 

No.  CQNF -  7  511Q8-2 ,  4p  (04/1477). 

Availability:  SAND-75-5747 

HTIS 

High  eurr»r,t  pinched  electron  flow  in  diodes  is  shown  to  bo 
self-limiting,  in  the  sense  that  for  givon  diode  voltage  the  electron 
current  approaches  a  limiting  value  es  R/d  (cathode  re dius/gen) 
implies  infinity.  The  consequence  is  that  in  order  to  achieve 
electron  impedances  2/sub  e/  less  then  1  omega  .  one  may  have  to 
inject  hi gh-atomi c-we t ght  plasma  into  *he  diode. 

Primary  Keywords-  Electron  Sources.  D»m gr ;  Electron  Beams;  Pinch 
Effect:  Plasma 

Secondary  Keywords:  HTISERDa 
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(BREAKDOWN  STUDIES;  5WITCHE5.  OPENING) 

(Exploding  Wires.  Explosive  Fuses) 

CORRELATED  ELECTRICAL  AND  OP'ICAl  MEASUREMENTS  QF  EXPLODING  WIRES 
F.D  Bennett.  H.S.  Burden  and  0  D.  Sheer 

Army  Amamert  Research  end  Development  Commend,  Aberdeen  Proving  Ground. 

PO  21005 

Th#  Physics  Of  Fluids.  Vol.  5.  Ho.  1,  pp  102-113  (01/1442). 

Description  >*  given  of  e  hi gh-resolut i on  streak  camera  end  of  en 
e/Per i mental  method  whereby  st reek-camera  records  end  electrical 
measurements  of  exploding  wire#  may  be  accurately  correlated  in  time. 
Composite  date  together  with  dartved  values  of  resistance,  power,  end 
energy  ere  given  for  4  end  5  mil  Cu  wires  at  several  voltages.  These 
dets  ere  compered  wth  the  experimental  end  theoretical  result#  of 
other  worker*.  Th#  transfer  of  energy  from  electrical  to 
fluid-mechanical  form  is  discussed  es  ere  problem#  having  to  d©  with 
formation  of  tho  shoex  waves  30  Refs. 

Primary  Keywords;  Current  Measurement;  Voltage  Measurement;  Streak 
Photograph,  Beck  Lighting:  Peripheral  Arc 
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(SWITCHES.  OPENING;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Explosive  t j  s  os  ,  Current) 

Ci^R-INT  MEASUREMENT  and  TRANSIENT  SKIN  EFFECTS  IN  EXPLODING  WIRE 
CIRCUITS 

F.D.  Bennett  and  J.4-  Marvin 

Army  Afij-ant  Pesearch  and  Development  Commend.  Aberdeen  Proving  Ground, 

*"0  210'S 

'he  Review  Of  Sc-entific  Instruments.  Vol.  33.  No  11,  pp  1218~1224 
i  11/1962)  . 

Tho  t-ansient  response  of  the  coaxial,  current -meesur i ng  shunt 
con-only  used  in  high  current,  high  frequency  applications  (up  to  1 
m'i.-)  is  a-alyia'i  by  Laplace  transform  methods.  The  exact  solution  is 
obtained  •*  i*  on  pppr ox  mate  solution  which  allows  estimates  to  be 
made  of  the  e-ror*  expected.  The  current  shunt  measuring  a  damped 
oscillation  will  always  report  an  initial  current  slope  of  zero,  end 
the  maximum  current  slope  is  sensed  shortly  after  sentch-on.  It  is 
several  percent  low  in  typical  cases.  At  the  true  current  maximum, 
the  shunt  reading  is  e  few  tenths  percent  low  end  lags  the  impressed 
current  by  a  small  fraction  of  a  cycle.  A  second  problem  conco-ning 
the  transient  resistance  of  en  ideal *zed  plat#  condenser  is  analyzed 
using  the  asymptotic  solution  for  current.  A  numerical  calculation 
indicates  no  alteration  of  initial  conditions  on  the  damped 
oscillation  to  ansa  from  this  source  so  long  as  the  character  i  st  i  c 
damping  time  of  the  trensient  skin  effect  is  smell  compered  with  the 
ringing  tine.  14  R#fs. 

Primary  Keywords.  Current  Measurement ;  Coaxial  Current  Shunt;  Laplace 
Analysis;  Error  Estimate 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

HIGH-ENERGY  DENSITIES  BEFORE  DWELL  IN  ELECTRICALLY  EXPLODED  WIRES 
F.H.  Webb  Jr.,  w.H  Bingham  and  A.V.  Tollestrup 
El »ctro-0pt i cal  Systems.  Inc.,  Pasadena,  CA 
The  Physics  Of  Fluids,  Vol  3.  No  2.  pp  318-319  (04/1960). 

High- energy  densities  above  10  #V/etom  neve  been  placed  in 
elect*- icoi  ly  exploded  wires  before  current  dwell.  Power  input  end 
electrical  conduction  above  the  critical  point  ere  inferred. 
lochte-Holtgreven  has  discussed  tho  possible  occurrence  of  this  type 
of  overheating;  Funfer  et  al,  also  have  reported  achieving 
temperatures  above  5000D  K  in  exploding  wires.  Our  results  confirm 
theirs  under  different  conditions.  Our  experiments  took  place  in  much 
shorter  time  inte-vels  ME-8  see)  where  the  energy  losses  due  to 
radiation  and  any  a i r-breek down  across  the  gap  ere  negligible  during 
the  initial  conduction  phase.  The  voltage  and  current  were  measured 
simultaneously  using  a  resistive  shunt  end  voltage  divider  and  two 
traveling  wave  oscilloscopes.  A  series  of  single-frame  photographs 
were  also  taken.  The  overheating  has  been  achieved  in  fine  wires  of 
good  conducting  materials  in  circuits  where  the  initial  current  rise 
is  extrpsaly  rapid,  end  the  reactance  is  slightly  larger  then  the 
circuit  resistance  initially.  The  essential  feature  is  to  establish  a 
large  current  density  in  tho  wire  before  the  resistance  increases 
sufficiently  to  throttle  further  current  flow.  4  Refs. 

Prirary  Keywords;  Exploding  Wire;  Initial  Stages.’  Energy  Density 

Before  Currant  Pause;  Critical  Point;  Aluminum  Wire 
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'SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Explosive  Fuses.  Exploding  U-ros) 

* n; r r Al  phase  0*  The  exploding  WIRE  phenomenon 

CP  Nash  end  C.W.  Olsen 

University  ©f  California,  Dev>s.  CA 

The  PFys • cs  Of  Fluids.  Vol  7,  No.  2,  pp  209-213  (02/1964). 

As  an  eimrox imet i on  to  the  bahavior  of  ©  circuit  containing  an 
exploding  ,iirs.  the  differential  equation  for  the  discharge  of  a 
condenser  through  a  resistive  load  which  increases  linearly  with  time 
has  ben  solved  analytically  The  calculations  indicate  that 
inductive  effects  govern  the  energy  consumption  in  the  first  pulse 
for  st>»1  1  -d  ;  amn  t  ©r  wires,  while  thermodynomi  c  effects  ere  important 
#cc  lar ge-d'  .ureter  wires.  The  importance  of  the  heot  of  vaporization 
per  unit  volume,  the  resistivity,  and  the  temperature  coefficient  of 
resistivity  is  st-essed  Owing  to  their  similarities  in  these 
properties.  it  is  predicted,  end  confirmed  experimentally,  that  gold 
wires  and  a  1  u"  i  r>u-  wire*  should  display  nearly  identical  first-pulse 

char ©c »©r I  *t  I  I  >  1J  Spf * 

Primary  Keywords  Exploding  U  re.  Analytical  Calculation;  Time  Varying 
Rrsisto"  Inductive  Effects;  Thermodynamic  Effects; 
Gold  Wire;  A  1 u— inum  Wir© 
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(BREAKDOWN  STUDIES) 

(Gee,  Electrical) 

CENTERING  A  HIGH-CURRENT  ARC  IN  A  COAXIAL  ARC  CHAMBER 
E.K.  Inal  1 

Australian  National  University.  Canberra-  Australia 

J.  Phys  D,  Applied  Physics,  Ser  2.  Vo!  1  pp  15841586  (07/1965 

Wnpn  a"  electric  arc  carrying  100  kA  or  more  occo-s  a  *ew  mm  nff 
the  axis  of  a  coaxial  chamber,  -t  »*D#ri#nc«?  a  force  of  several 
kg/cm  of  arc  length,  driving  it  further  off  the  axis.  This  be 

overcome  and  the  arc  maintained  on  th©  exis  by  dividing  one  electrode 
end  the  outer  conductor  into  sartors.  W>th  such  an  ar range-sent  arcs 
o*  more  th#n  loo  kA  hav#  burnt  on  the  ax  s  fo-  th©  duration  of  run* 
lasting  06s.  1  Refs 

Primary  Keywords:  Coaxial  Arc;  Hi gh-cur -©nt ;  Segmented  riectrode;  long 
Duration  Arc-  l«'C*  Analysis 
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( BREAKDOWN  STUDIES ;  SWITCHES,  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

OH  THE  MECHANISM  OF  EXPLODING  WIRES 
C.P.  Nash  (I)  and  W.G.  McMillan  (2> 

(1)  University  of  California,  Davis,  CA 

(2)  University  of  California.  Los  Angelas,  CA  90024 

The  Physics  Of  Fluids,  Vol.  4.  No.  7.  pp  411-417  (07/14*1). 

Exper inentel  stisurantnts  era  given  for  the  energy  input  end  shock 
wave  arrival  times  for  10-em  Ho.  40  Cu  wires  exploded  in  air  at  an 
initial  voltage  of  4.25  kV.  Two  shocks  in  air  are  observed,  one  for 
each  pulse  before  and  after  the  dark  pause.  Pause  duration 
measurements  are  also  reported  for  wire  explosions  in  gaseous  He, 
K/sub  ?/ .  C/sub  2/.  Ar  and  CCIF/sub  3/  at  1  atm  Semi  Quant i ti ve 
theoretical  explanations  are  proposed  for  the  increase  in  wire 
resistance  which  terminates  the  first  current  surge,  end  for  the 
elapsed  time  (pause  duration)  before  the  vapor  density  of  the 
expanding  wire  material  daclines  sufficiently  for  reignition  of  the 
discharge.  17  Refs. 

Primary  Keywords.  Exploding  Wire.'  Copper  Hire;  Shock  Wave;  Double 
Shock;  Energy  Input*  Pause  Duration;  Savaral 
Envi ronments 
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(SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Explosive  Fuses.  Exploding  Wires) 

SMGCK-FRQOUCING  MECHANISMS  FOR  EXPLODING  WIRES 

F.D.  Bennett 

Arry  An-amont  Research  and  Davalopment  Command,  Abardaan  Proving  Ground. 
HD  21 0  C  5 

The  Physics  Of  Fluids,  Vol.  5.  No.  8.  pp  891-898  (08/1962). 

Smgla-fringa  i  nter  ferogrems  are  prasented  of  4-mil  Cu  wi  ras 
exploded  at  20  kV  into  argon  at  ambient  pressures  of  1/8.  1/16,  end 
1^32  atm.  Features  discernible  include  a  ccmp-essi vo-hoad  shock  wava. 
arc  Plasma,  a  weak  plasma  wave  and  the  expanding  metal  wire.  On  the 
basis  cf  certain  plausible  assumptions  it  is  seen  that  the  arc  plasma 
"ai  atemceratura  of  about  2.5  aV;  but  its  leading  edge,  a  region  not 
in  thermal  equilibrium,  has  alactron  temperatures  approximately  1E5 
ev  end  is  the  boundary  of  an  elactron-dr i van  shock  wava.  11  Rafs. 
Primary  Keywords:  Exploding  Wire;  Copper  Wire;  Comprehensi ve-head 

Shock  Wave;  Elactron-dr i ven  Shock  Wave;  Plasma  Wave 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Power ) 

A  DEVICE  FOR  MEASURING  PULSE  POWER 
K.A.  Yakovlev,  D.K.  Pcnkrushina  and  Yu.G.  Basin 

Instruments  And  Experimental  Techniques,  No.  4  pp  711-713  (07/1961) 
Trans.  From:  Pribory  i  Tekhnika  4.  89-41  (July-August  1961) 

A  design  for  a  device  to  measure  thq  instantaneous  power  of  a 
pulse  is  presented.  The  device  can  handle  currants  of  50  to  2100  A  at 
voltages  up  to  15  kV  over  a  frequency  range  of  0.8  to  8  MHz .  Pulses 
can  have  a  repetition  frequency  to  1  kHz,  and  the  pulse  duration  can 
be  50  microseconds  to  10  ms.  0  Rafs. 

Primary  Keywords:  Pulse  Power  Meter;  True  Power  Reading;  1-15  kV 

Voltage  Range;  50-2100  A  Current  Range;  0.8-8  MHz 
Frequency  Range 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

RADIO-FREQUENCY  SHIELDING  PROVIDED  BY  BOLTED  SEAMS  CONNECTING 
ARMORED-PLYWOOD  PANELS 

H.A.  Lasitter 

Naval  Civil  Engineering  Lab.  Port  Hganame,  CA 

Naval  Facilities  Engineering  Command  Report  No.  R-535  (06/1467). 
Availability:  AD  816496 
NTIS 

Rooms  shielded  against  radio-frequency  (RF)  signals  are  essential 
to  tha  Navy's  research  and  development  and  operational  use  of 
equipment  sensitive  to  RF  i nterf trance .  A  series  of 
shialding-effactiveness  measurements  of  armor-clad  plywood  sections 
raprasenta t • va  of  those  used  in  the  construction  of  radi o- frequency 
shielded  rooms  has  been  conducted.  Five  sections  and  their  bolted 
seams  ware  subjected  to  wet  cycles  of  70  Deg.F.  X 0 0 *;  RH,  end  to  dry 
cycles  of  200  Deg.F,  13X  RH.  The  percent  moisture  content,  thickness 
variability,  DC  resistance,  end  surface  currents  at  12.8  kHz  ware 
observed  during  the  wet-dry  cycles.  DC  surface  resistance  of  the 
seams  increased  mono  ton i ca 1 i y  throughout  the  test  period  Standard 
deviation  of  the  surface  current  measurements  reached  «  pea*  at 
approximately  12  days.  Another  series  of  tests  indicated  that  seams 
caulked  with  si lver-loaded  compounds  had  distribution  of  surface 
currents  similar  to  those  of  solid  armored  sheets  10  Rafs. 

Primary  Keywords:  Faraday  Cage;  Armored  Plywood;  Shielding 

Effectiveness;  Variation  With  Temperature;  Variation 
With  Humidity;  Quality  Of  Electrical  Bond 
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(PARTICLE  BEAMS,  ELECTRON) 

(target  Interactions) 

DEEP  CRATERS  PRODUCED  BY  SHOCK  FOCUSING  IN  RELATIVISTIC  EL ECTR0N- BEAM 
DIODES 

J.G.  Kelly  and  M.M.  Widnar 
Sendie  Labs,  Albuquerque,  HM  87115 

Journal  Of  Applied  Physics,  Vol.  46.  No.  10.  pp  *515-4518  (10/1475) 

Narrow  craters  have  bean  produced  in  aluminum-rod  targets  mounted 
in  tha  anode  of  tha  Nereus  a) ac t ron- beam  accelerator  (150  kV,  SO  kA , 
40  ns).  These  craters  (approximately  8.025  cm  in  diameter),  which  a-a 
character i st i eel ly  daeoar  than  their  diameter  and  which  extend  mt- 
the  electrode  materials  s > gn i f i cant ly  beyond  tha  classical  range  o' 
tha  primary  electrons  in  a  relativistic  electron-beam  diode,  were 
generated  by  a  converging  shock  wave  that  melted  and  fractured  the 
material  in  the  region  of  shock  focus  It  is  suggested  that  similar 
craters  seen  by  othor  exnar i menter s  were  else  produced  by  tha  same 
mechanism.  13  Rafs. 

Primary  Keywords:  E-baam  Focusing;  Converging  Shock  Wave.  Deer* 

Craters;  Hydrodynamic  Coda  Ca 1 cu 1  at i o- s :  Shock 
F sco *ing.  105  J  Total  Beam  Energy;  J5li  -»V  Electron 
Beam.  Nyi-suy  Elect  ror- beam  Accelerator 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generet i on ) 

ELECTRON  BEAM  GENERATION  IN  PLASMA-FILLED  DIODES 
P.A.  Miller,  J.W.  Poukey  and  T  P.  Wright 
Sendie  Labs,  Albuquerque,  NM  87115 

Physical  Review  letters,  Vol.  35.  No.  14.  PP  440-443  (10/1475). 

A  study  has  been  made  of  the  response  of  low-density 
(approximately  1E13  cu.cm.)  plasmas  whan  sub)ected  to  the  very  high 
electric  fields  or  r elat i v i st i c-alactron-baam-accalarator  diodes.  An 
anomalous  resistive  behavior  has  not  been  seen.  Instead,  sheath 
formation  at  tha  cathode  and  electron-beam  generation  across  the 
sheath  has  been  found.  This  has  important  applications  to  tha  design 
of  d-odes  for  future  electron-beam  machines.  12  Refs. 

Primary  Keywords:  Low  Density  Plasma;  Field  Emission  Diode;  Cathode 
Sheath  Format ' on ;  Electron-beam  Generation;  High 
Electric  Fields;  Anode  Plasma 
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(PARTICLE  BEAMS.  ELECTRON) 

( Ganarat i on ) 

HIGH  POWER  ELECTRON  BEAM  ACCELERATORS  FOR  GAS  LASER  EXCITATION 
J.G.  Kelly,  T.K.  Martin  and  J.A.  Halbleib 
Sendie  Labs,  Albuquerque,  NM  87115 
( 06/1976 ) . 

Avoi labi 1 i ty:  SAND-75-5682 
NTIS 

A  preliminary  parameter  investigation  has  bean  used  to  determine  a 
possible  design  of  a  high-power,  relativistic  alactron  baem, 
transversely  excited  laser.  Based  on  considerations  of  present  and 
developing  pulsed  power  technology,  broad  area  diode  physics  and 
projected  laser  requirements,  an  exciter  is  proposed  consisting  of  a 
Marx  generator,  pulse  shaping  trensm i ssi on  lines,  radially  converging 
ring  diodes  and  a  laser  chamber.  The  accelerator  should  be  able  to 
deliver  t porox • mately  20  kj  of  electron  energy  at  1  MeV  to  the  10  exp 
4  cm  exp  2  cylindrical  surface  of  a  laser  chamber  1  m  long  and  0.3  m 
m  diareter  in  24  ns  with  very  small  azimuthal  asymmetry  and  uniform 
radial  deposition.  (ERA  citation  02:031384) 

Pr • nary  Keywords:  Electrostatic  Accelerators;  Gas  lasers;  Electron 

Beams;  Electron  Sources;  Excitation;  Kilo  Amp  Beam 
Currants;  Mev  Range  01-10;  Planning 
Secondary  Keywords:  ERDA/430100:  ERDA/420300;  NT ISERDA 
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(PARTICLE  BEAMS) 

( Generat i on ) 

ION  SHEATH  MOTION  IN  PLASMA-FILLED  DIODES 
M.M.  U-dner  and  J.W.  Poukey 
Sand'll  Labs,  Albuquerque.  NM  87115 

The  Physics  Of  Fluids.  Vol.  19.  No.  11.  pp  1838-1B40  (11/1476). 

The  time  development  of  the  ion  space  charge  sheath  in  a 
plasma- fi 1  led  planar  diode  is  considered  in  reference  to  the  behavior 
of  relativistic  diodes  used  for  electron  end/or  ion  beam  production. 

6  Ref s ■ 

Primary  Keywords:  E-beom  Generation;  Ion  Beam  Generation;  Plasma 
Filled  Diode;  Planar  Diode;  Diode  Closure 
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(BREAKDOWN  STUDIES) 

(Exploding  Foils) 

SELF-SIMILAR  POWER-DRIVEN  EXPANSION  INTO  VACUUM 

K.E.  lonngren 

University  of  Iowa.  Iowa  City.  IA  52240 

The  Physics  Of  Fluids,  Vol.  22.  No.  5.  pp  859-865  (05/1979). 

Planar,  power-driven  expansion  into  e  vacuum  is  found  to  be 
self-similar  for  a  power-law  driving  source  for  the  two  ideal  cases 
of  a  thick  slab  and  a  thin  foil.  For  the  thick  slab  expansion,  an 
asymptotic  solution  for  the  fer-blowoff  region  is  obtained  and  a 
numerical  solution  is  present  for  the  rest  of  the  expansion  wave.  For 
the  thin  foil  expansion,  an  analytical  solution  is  obtained.  In  both 
cases,  the  solutions  exhibit  an  unbounded  flow  field  with  velocities 
tending  t>  irfir.ity  as  a  consequence  of  the  continuum  assumption,  a 
finite  tenperat j-e  limit  for  the  fer-blowoff  material,  and  density 
profiles  that  decrease  os  a  Gaussian  m  the  far  expended  material. 

15  Re's. 

Primary  Keywords*  Exploding  Foil;  Expasion  Into  Vacuum;  Thin  Foil; 

'hick  Slab;  Power-law  Driving  Source;  Self  Similarity 
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(SWITCHES,  CIOSINC.) 

(Liquid  Gap*..  Sel*> 

UNTRIGGERED  WATER  SWITCHING 

J  P.  VanOavarder  and  T.M  Mart-n 

Sandia  labs,  A 1 buouerque .  NM  87115 

IEEE  1 -a->sac  1 1  ons  On  Nuclear  Science,  Vol.  N5-22,  No.  3.  pp  974-982 
(06/197S) . 

Recert  experiments  indicate  that  synchronous  untriggered 
multichannel  switching  in  water  will  permit  tha  development  of 
relatively  simple,  ultra-low  impedance,  short  pulse,  relativistic 
electron  (REB)  accelerators.  These  experiments  resulted  in  tha 
del-very  of  a  1.5  MV.  0.75  HA.  15  ns  pulse  into  a  2  ohm  line  with  a 
current  r i s# t ' me  of  2?1*  A/sec  The  apparatus  consisted  of  a  3  MV 
Ma^x  gvne-otor  and  a  series  of  three  112  cm  wide  strip  water  lines 
serarated  by  2  edce-plane  water-gap  switches  Tha  Marx  generator 
charged  the  first  line  in  <400  ns.  The  first  switch  than  formed  5  or 
more  channels  The  second  line  was  charged  in  60  ns  and  broke  down 
w  i  t  *i  10  te  25  channels  at  a  mean  field  of  1.6  MV/cm.  The  closure  time 
c*  each  soari,  channel  along  both  switches  was  measured  with  a  streak 
-emc-a  er;  showed  low  jitter.  The  resulting  fast  pulse  line 
cor  st  >  uct  '  or-  is  simpler  and  should  Provide  considerable  cost  savings 
from  previous  des-gns.  Multiples  of  these  low  inoadanca  lines  in 
parallel  can  be  employed  to  obtain  power  levels  in  tha  1E14  W  range 
*cr  RfB  fusion  studies  6  Refs. 

Pri’ia-y  Keyworcs:  Water  Switch;  Se  1  f- breakdown  Operation;  Multichannel 
Operation;  ExoQri"?nt;  Theory 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

NANOSECOND  BREAKDOWN  IN  LI9U1D  DIELECTRICS 

P.  Falianthel 

Arthur  D.  little*  Inc.*  Cambridge.  HA 

Journal  Of  Appliad  Physics,  Vol .  37.  No.  10,  pp  S71J-3715  (01/1966). 

Measurements  of  nanosecond  formative  times  in  various  liquids  are 
iu»««r\*#d.  The  experiments  utilized  appliad  fields  of  up  to  3.3E6 
V/cm  while  equipment  time  resolution  was  on  the  order  of  0.3  nsec. 
Detailed  results  are  given  for  n*h«xan«  including  aging  time 
histones  and  formative  times  with  and  without  an  applied  bias  field. 
The  data  obtained  in  this  study  are  compared  with  earlier  work.  Using 
a  simplified  breakdown  model  the  mobility  of  charge  carriers  at  2E6 
V/en  is  calculated  to  ba  8.7E-2  sq.cm.V.sec.  The  nanosecond 
high~voltaga  insulating  qualities  of  various  liquids  are  discussed. 

6  Refs- 
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LOU "INDUCTANCE  SWITCHING  USING  PARALLEL  SPARK-GAPS 
R.A.  Fitch  and  N.R.  McCormick 

Atomic  Weapons  Research  Establishment.  Aldermaston.  Berkshire.  UK 
Proceedings  Of  The  IEE.  Vol.  106.  Part  A  Supplement  No.  2,  pp  117-130 
(  1  1/1959  )  . 

The  parallel  operation  of  triggered  gas  spark  gaps  is  considered 
in  this  paper .  The  authors  analyze  the  triggering  end  breakdown  of 
trigatrons.  cascade  overvolted  gaps,  and  swinging  cascade  gaps  when 
switched  in  pcrsllol  with  transit  tire  isolation.  An  extensive 
analysis  is  made  of  the  effects  of  trigger  voltage,  trigger  scatter, 
trigger  cable  impedance,  load  impedance,  and  type  of  gap  used.  Fault 
analysis  is  induced.  Expenrental  results  are  included  for  a  bank  at 
AURE  (nicknamed  Maggi ) .  This  bank  utilized  200  tripatron  switches  to 
g.ve  a  current  rise  of  over  1E1S  A/sec,  21  Refs. 

Primary  Keywords:  Parallel  Spark  Gaps;  Three  Spark  Gap  Types; 

Performance  Test:  Analysis;  Trigatron;  Cascade 
Overvolted  Gap;  Field  Distortion  Gap 
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DE5IGN  STUDIES  FCR  ULTRA-FAST.  LOW-IMPEDANCE  HIGH-PEAK-POWER  PULSED 
SYSTEMS 

J.L.  Brewster  ,  F.M.  Charbonnier  .  l.F.  Garrett  ,  K.W.  Riegelmann  end 
J.K  Troian 

Field  Emiss-on  Corp.  McMinnville.  OR  97128 

Technical  rent.  Apr  62-Aug  65  (11/1965). 

Availability:  AD-%75  369/5ST 
NT  I S 

Ultrefest  pulsed  power  systems  have  proved  to  be  effective  energy 
sources  for  transducers  to  produce  intense  X  rays,  dense  electron 
beams,  and  very  high  temperature  plasmas.  The  principal  function  of  a 
single  shot  or  low  repetition  rate  pulsed  power  system  is  to  accept 
energy  at  low  power  levels  and  subsequently  to  deliver  such  energy  et 
extremely  high  power  levels,  with  maximum  efficiency,  to  a  suitable 
transducer.  This  objective  can  best  be  met  by  use  of  either 
distributed  or  1  jmpqcf-constent  pulse  forming  networks  where  optimum 
performance  is  realized  by  maintaining  the  proper  impedance  match 
between  the  power  source  end  transducer  throughout  the  energy 
delivery  process.  Attainment  of  the  proper  impedance  match  can  impose 
stringent  and  sometimes  eontre-ind: eating  requirements  upon  the 
dielectric  storage  media,  the  switching  mechanism,  and  the  transducer 
char.be-.  The  most  promising  approach  to  such  power  sources  appears  to 
be  a  pulse-charged  two-stage  coaxial  Blumlein  system.  Such  a  system 
can  deliver  25  kiloamperes  et  2  megavolts  in  a  pulse  width  of  %0 
nanoseconds  to  a  suitably  matched  flash  X-ray  tube  to  produce 
relatively  high  dose  rates  with  long  tube  life  and  minimol 
maintenance.  The  performance  of  e  Blumlein  exploding  wire  system, 
with  respect  to  the  rate  of  energy  transfer,  is  primarily  limited  by 
the  uncarcelled  transducer  chamber  impedance  to  the  extent  required 
to  give  d/dt  values  close  to  20  to  the  l%th  power  amp/sec  for  wires 
e  few  mils  in  diemeter.  Attainment 

Primary  Keywords:  Pulse  Generetors_Trensducers;  X  Rays;  Electron 

Beams;  Plasma  Medium;  Impedance  Matching;  Electrical 
Impedance.  Dielectric  Properties;  X  Ray  Tubes; 
Voltage;  Switching  Circuits;  Power  Transformer s;  Gas 
Discharges;  Transmission  Lines 

Secondary  Keywords:  NTISDODXD 

Distribution  Restriction:  DISTRIBUTION  LIMITATION  NOW  REMOVED. 


BB26 

(PULSE  GENERATORS) 

( Tr i oger ) 

GENERATOR  PRODUCING  RECTANGULAR  VOLTAGE  PULSES  HAVING  AH  AMPLITUDE  OF 
50  KV 

5.S.  Kingsep  end  V.P.  Smirnov 

Atomic  Energy  Institute.  Moscow.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  16,  No.  2.  pp  %56-%57 
(OA/197  3)  . 

Trans.  From:  Prybori  i  Tekhnika  Eksperimenta  2,  109-110  (Merch-April 
1973) 

A  high-voltage  Pulse  generator  is  described  which  is  implemented 
using  Jong  lines  (RK-5-9-12  coaxial  cable).  A  trigatron  with  external 
oil  insulation  is  used  as  the  commutator.  The  generator  allows  a 
voltage  Pulse  having  an  amplitude  of  up  to  50  kV  and  e  length  of  %0 
nsec  with  e  leading-edge  duration  of  approx imetely  1  ns*r  to  be 
obtaired  across  a  matched  50-ohm  load  Results  are  presented  of 
investigation*  of  genoretor  operation  in  various  modes.  The  generator 
was  used  in  circuits  for  synchrcnijmfl  h.gh-vultage  devices.  2  Refs. 

Primary  Keywords:  High-voltage  Pulse  Generator.  50  kV  Voltage  Pulse 
Amplitude;  Blumlein  Line;  Trigatron  Switch; 
Rectangular  Pulse  Output;  Nanosecond  Rise  Tine 
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HIGH  ENERGY  HIGH  DUTY  PULSES 

Authors  Unknown 

RCA  Co-p,  Moorestown.  NJ  08057 

Final  technical  reot.  Feb  73-Feb  7%.  (03/197%). 

Availability:  AD-7B0  031/1 

NT1S 

The  report  presents  the  results  of  a  one  year  in-depth  study  on 
achieving  a  high  peak  energy  ond  high  average  power  pulsar.  Design 
objectives  erg  for  a  2-5  gigawatt  peek  power/ 10  megawatt  average 
power  pulser  supplying  20  microsecond  pulses  at  203  pulses  per 
second  An  artificial  line  type  modulator  with  hydrogen  thyratron 
swteh  tubes  was  chosen  for  the  nulser  design.  Emphasis  was  placed  on 
selection  of  the  type  of  switching  device  (hydrogen  thyratror.j  versus 
spark  gaps  versus  solid  stata  versus  mercury  pool  switches,  ate.), 
end  on  selection  of  e  particular  device  of  the  chosen  type  Hydrogen 
thyratron*  ware  chosen  over  competing  types  o*  switches  because 
suitable  types  ere  available  'off  h®  shelf* ,  whnreas  all  of  the 
competing  types  require  seme  development  work  to  meet  the 
reou  '  1-ement  S  .  A  sample  pulsar  des  ■  go,  using  the  KU'?75  hydrogen 
thyratron.  >s  given.  (Author) 

Primary  Keywords*  Pulse  Generator*;  Thyretrpns,  Hydrogen;  High  Power; 

Short  Pulses;  Switches;  Modulators;  Safety 
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SELF-CROW EARRING.  I 0AD~ I  SOI  AT ING  TRIGGERED  SPARK  GAP 
J.VI  P.obmson 

Pennsylvania  State  University.  University  Park.  PA 

lb®  Rev  ev  Of  Scientific  Instruments,  Vol.  51.  No.  11,  pp  1532-153* 

L  11/1930  . 

C-owaarr i ng  is  achieved  when  a  magnetically  driven  arc  contacts  an 
electrode  in  thq  crowbar  circuit.  No  auxiliary  timing  circuitry  is 
requi-ed  and.  at  the  time  of  crowbarring,  the  ere  divides  into  two 
parts  such  that  the  load  is  isolated  from  the  source.  A  discharge 
which  peaks  at  200  kA  in  %  microseconds  is  crowbarred  and  displays  a 
50-mi crosecond  e-folding  time  with  a  ripple  current  of  less  than  5X. 
Main  switching  and  crowbarring  are  combined  in  a  single  3-electrode 
scark  gap  which  is  triggered  by  a  Pin  between  two  of  the  electrodes. 
Crowbar  timing  is  insensitive  to  gap  dimensions  and  to  current 
magnitude.  Pin  placement  is  critical  but  little  energy  is  dissipated 
in  the  neighborhood  of  the  trigger  pin.  7  Refs. 

Primary  Keywords*.  Triggered  Spark  Gap;  Sel  f-crowbar  r  i  ng  Gap;  200  kA 
Peak  Current;  Three-elactrode  System;  95  nH  Total 
Switching  System  Inductance 
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VACUUM  ARCS  AND  SWITCHING 

G.A.  Farrali 

General  Electric  Co,  Schenectady.  NY  12301 

Proceedings  Of  The  IEEE,  Vol.  61.  No.  B.  pp  1113-1136  (08/1973). 

This  paper  is  a  review  of  vacuum-arc  phenomena  which  are  related 
to  switching  devices.  Despite  the  device  overtones,  the  approach 
adopted  for  this  paper  is  fundaments  1 .  Topics  discussed  include  the 
drawn  arc.  the  triggered  arc.  the  power  input  to  the  cathode  spot, 
cathode-snot  division,  arc  stability,  substructure  of  the  cathode 
spot,  d- electric  recovery  processes,  and  breakdown  between  electrodes 
subjected  to  repeated  arcing.  Frequent  reference  to  the  recent 
literature  is  made.  Due  to  the  somewhat  specialized  nature  of  certain 
parts  of  the  discussion,  introductory  and  appended  sections  of  the 
paper  present  supplementary  remarks  on  the  Concept  of  plasma  end 
electrical  conduction  in  gases,  electron  emission  processes,  and 
electrical  contact  phenomena  13*  Refs. 

Primary  Keywords  Vacuum  Breakdown;  Vacuum  Switching;  Drawn  Arc; 

Tr i gared  ArC;  Cathode  Spot;  Recovery;  Electrode 
Condi t i on i ng;  Field  Emission 
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( Rev ’ ews) 

A  CRIMCAl  ANALYSIS  AND  ASSESSMENT  OF  HIGH  POWER  SWITCHES 
T.R.  Burkes.  H.O.  Hagler,  M.  Kristiansen.  J.P  Craig,  W.M.  Portnoy  end 
E.E  Kunha-dt 

Tech  Univers-ty.  Lubbock.  TX  79%09 
N.ival  Surface  Weapons  Center  Final  Report  On  Subcontract 
SCEEE-SIP/77-20  (C8/1978). 

This  work  represents  an  evaluation  and  summary  of  the  current 
statQ— of- the-rr *  in  pulsed  power  switch-ng.  Specifically,  tube  type 
switches  «  ihyrat.ons,  igmtrons.  etc.),  thyristors,  transistors, 
spar*  grips  mechanical  switches  and  various  other  switches  are 
desc'ibnd.  The  e-phosis  is  on  single  element  devices  and  switch 
no- (p- manco  achieved  by  se- i  es*pa  r  *j  11  e  1  comb  i  na  1 1  on  s  of  small  devices 
IS  not  included.  A  comparison  of  the  capabilities  of  commercially 
available  switches  is  made.  Switch  character i zat ton  and  evaluation  of 
those  parameters  responsible  for  switching  performance,  including 
standof*  voltage,  peak  current.  di/cJt.  Pulse  width,  and  pulse 
-ec®*'*'on  rate,  are  presented  3*5  Refs. 

Primary  Keywords:  S t a t e • o f ■ t he- a r t ;  Thyratron;  Ignitron:  Thyristor; 

Transistor;  Spark  Gap,  Mechanical  Switch;  Parameter 
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A  LASER- TRIGGERED  50  PPS  HI GH - VOl T AGE  SWITCH  WITH  NANOSECOND  JITTER 

A.H.  Guenther  *>r.d  P  H.  Mcknight 
fccW!  .  Kirtland  Af  B  .  NM  87117 

r  oeeedmg*  Of  The  IEEE.  Vol.  55.  No.  8.  pd  150*  (  08/1  967  ). 

A  0  aiiiied  TAG  laser  system  was  used  to  switch  a  high-voltage 
spark  g«  at  ra»es  up  to  50  pps  with  jitter  of  approximately  1  ns. 
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•ords  Laser-triggered  Spark  Gap;  YAG  Laser;  Electrode 
Triggering.  11-100  m..  Laser  Output;  Megavolt 
Operating  Voltage;  Pep-rat*d 
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SPARK  CHAMBER  PULSING  SYSTEM 

L.  Lavoie.  S.  Parker,  C-  Ray  and  D.M.  Schwartz 

University  of  Chicago,  Chicago.  IL 

The  Review  Of  Scientific  Instruments.  Vol .  35,  No  11,  pp  1567-1571 
(11/1964). 

A  spark  chamber  pulsar  is  described  in  which  several  avalanche 
transisto'S  and  a  step-up  transformer  drive  directly  an  air  spark  gap 
whose  trigger  electrode  is  surrounded  by  barium  titanate  dielectric. 
Output  pulses  of  iron  1  to  25  kV  with  a  risetime  of  1  nsec  and  an 
output  impedance  of  lass  than  1  ohm  can  be  obtained.  The  total  delay 
from  the  1 " V  input  pulse  to  the  high  voltage  output  pulse  ranges  from 
17  to  65  nsec  dependent  on  the  desired  vcltage  and  the  mode  of 
operation  of  the  soar*  gap.  Jitter  times  are  less  than  3  nsec.  When 
Elkani te-t ■ pped  electrodes  are  used,  the  gap  life  is  in  excess  of 
5030000  pulses.  Methods  era  given  for  reducing  the  delay  to  less  than 
25  nsec  at  20  kV  and  the  recovery  time  to  less  than  200  microseconds 
at  10  kV.  12  Refs. 

Primary  Keywords:  Spark  Chamber  Pulsar;  l  To  25  kV  Output  Pulses;  <1 
Ohm  Output  Impedance;  >5  Million  Pulses  Sep  Life; 
Spark  Gap;  Avalanche  Circuit;  Low  Delay;  Nanosecond 
Jitter;  Elkonite  Electrodes 
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Sr A PK'GAP  SWITCHING  OF  A  384-KJ  LOW  INDUCTANCE  CAPACITOR  BANK 

L.M.  Goldman,  HC.  Pollock,  J.A.  Reynolds  and  W.F.  Uestendorp 

General  Electric  Co.  Schenectady,  NY  12301 

’he  Review  Of  Scientific  Instruments,  Vol.  33.  No.  10.  pp  1041-1044 

( IC/19o2). 

A  three-electrode  spark  gap  which  can  handla  high  energy  (96  kj) 
has  been  designed  and  used  with  a  384  kJ  capacitor  bank  having  an 
operating  range  from  30  to  60  kV.  The  goo  jitter  time  has  been 
reduced  to  less  than  25  nsec.  During  theta-p*nch  experiments 
involving  300C  discharges  of  the  bank,  there  has  been  no  significant 
deter i or at i on  of  t^a  gaps  or  variation  of  the  electrical 
character i st » cs  of  the  system.  10  Refs. 

Primary  Keywords:  Spark  Gao;  384  kj  Capacitor  Bank;  <25  nsec  Gap 
Jitter;  Low  Inductance  Bank;  Life  Test 
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TRIGGERING  MECHANISM  OF  LOW-PRESSURE  SPARK  GAPS 

R .  Hencon 

Culham  Lab.  Abingdon,  Oxfordshire,  UK 

The  Review  Of  Scientific  Instruments,  Vol.  33.  No.  11,  pp  1239-1244 
(11/1962). 

The  triggering  delay  in  two  low-pressure  spark-gap  switches, 
operating  in  the  pressure  range  1E~3  to  3E-2  mm  Hg,  has  been  measured 
urrlor  a  wide  range  of  conditions.  When  tho  trigger  oin  is  m  the 
negative  electrode,  the  delay  is  found  to  consist  of  two  components. 
The  first  part  depends  on  the  construction  of  the  trigger  pin,  the 
trigger  voltage,  and  the  impedance  of  the  trigger  circuit,  while  the 
second  o«-t  depends  on  the  nature  and  pressure  of  the  gas  in  the  gap. 
and  the  voltage  and  impedance  of  the  circuit  being  switched.  If  the 
trigger  pin  is  in  the  positive  electrode  a  further  delay  is  added 
which  is  approximately  equal  to  the  transit  time  of  an  ion  across  the 
gap.  A  mechanism  for  the  breakdown  is  proposod  which  is  consistent1 
with  the  measurements  and  with  previously  reported  results.  3  R«fs 

Primary  Keywords-  Spark  Gap;  Triggering  Mechanism;  Low-pressure 
Spark-gap;  IE-3  To  3E-2  m-iHg  Pressure  Range. 
Triggering  Delay  Critical  Pressure; 

Breakdown  Modeling 

COPYRIGHT :  1962  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 


6060 

(BREAKDOWN  STUDIES;  BREAKDOWN  5TUDIE5) 

(Vacuum.  Electrical;  Electrodes) 

A  MEANS  OF  RAISING  THE  THRESHOLD  CURRENT  POP  ANODE  SPOT  FORMATION  IN 
METAl-VAF-OR  ARCS 

J.A.  Rich 

General  Electric  Co.  Schenectady.  NY  12301 

Proceedings  Of  The  IEEE.  Vol.  59,  No.  4,  rp  539  545  (04/1971). 

Of  the  various  processes  occurrirg  I  -  an  arc  a?  high  currants  r  <•«» 
of  the  most  importont  with  r«ga-d  to  application  is  thQ  formatter  c* 
an  anoda  spot  and  the  consequent  melting  associated  with  »• 
arc  devices  depend  for  their  operation  on  the  formation  of  a  high 
Curran*  trans-ent  matal-vapm  arc.  The  limiting  currant  in  a 
particular  design  may  be  set  b*  destruct  *e  melting  at  the  anode  It 
is  shown  that  it  is  possible  to  raise  the  threshold  current  for  ar.-  :« 
soot  format i on  in  a  metal-vaPor  arc  by  suitably  changing  th® 
alactrode  geometry.  From  a  study  of  s  few  simple  electrode  geomotr-vs 
a  set  of  guidelines  has  fci  on  evolved  governr.g  the  choice  of 
electrode  gfometry.  As  an  illustrat  on  of  the  eff.uacy  of  these 
gu  deltnes  and  the  m«.ns  uf  implementing  them  in  practice  it  is  shewn 
how  it  *5  possible,  with  successive  nod i *  * cat i ors  of  a 

coax • al 'Cyl  i ndri cal  elect-oSo  Structure  to  attain  a  peak  current  of 
72  kA  for  a  damped  60-Hz  curre’t  wave  without  electrode  meiti^g  ri 
Kefs 

primary  Keywords  Vacuum  Breakdown.  u 1 gh-cur ran*  Arc,  Anode  spot. 
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ANODE  PHENOMENA  IN  METAL-VAPOR  ARCS  AT  HIGH  CURRENTS 
J.A.  Rich,  t.E  Prescott  and  J.D  Cobine 
General  Electric  Co.  Schenectady,  NY  12301 

journal  Cf  Applied  Physics,  Vol.  42,  No  2.  pp  587-601  (02/1971). 

The  present  investigation  is  concerned  with  the  conditions 
associated  with  the  development  of  on  anode  spot  for  metal-vapor 
(vacuum)  arcs.  Chief  among  the  aims  of  the  investigation  <s  the 
determi net i on  of  the  threshold  current  density  for  anode- spot 
formation  fer  a  variety  of  electrode  materials  spanning  a  wide  range 
of  thermal  and  olectricel  properties.  Electrodes  of  Sr,  Al,  Ag,  Cu, 
Mo.  and  W  were  chosen  for  study  in  a  plane-par* j j ©l  electrode 
geometry.  Arcing  was  over  one-half  cycle  of  a  60-Hz  current  wave.  The 
onset  of  enode-spnt  formation  was  determined  from  high-speed  streak 
photographs  of  the  discharge  An  o sc i 1 1 ograph i c  record  of  the  arc 
voltoge  was  obtained  s i mu  1 taneousl y  with  the  streak  picture.  From  the 
data  cbtuineo  particular  interest  attaches  to  the  threshold  current 
for  anode-spot  formation,  the  threshold  current  density  derived  from 
it.  and  the  arc  voltage  current  characteristic.  In  general, 
high-current  metal-vanor  arcs  have  positive  volt-ampere 
cha-Bcter i st i cs  and  exhibit  an  hysteresis  effect.  Pap  d  changes  in 
arc  voltaoe.  noise  voltage,  and  in  the  magnitude  of  the  hysteresis 
effect  are  associated  with  the  formation  of  an  enocJe  spot.  The  noise 
voltage  and  arc  drop  decrease  as  the  spot  develoos-  13  Refs. 

Pr-ma-y  •’eyucros:  Vncjjm  Breakdown.  Anode  5pct,  5pot  Form„t:.cn, 
e*ioid  Currer*;  '  jvr.'.il  Anode  Materials; 

F’araiiei-piano  Electrodes;  Voltage  Vnr:a*'oos 
COPYRIGHT  -  1  n  7  j  Arrs;;rN  iSVi’U’E  Of  PHYSICS.  R£*fc!NTED  WITH 

•*:  RMIGS 1  GM 


6067 

(SWITCHES.  COSING) 

(  I  s"  i  t  r  ons  .• 

BEHAVIOR  OF  THE  RESISTANCE  IGNITOR  IN  MERCURY 

W . W .  R ■ grod 

West • nghcu se  Electric  Corp,  Bloomfield,  NJ 

Journal  Of  Applied  Physics.  Vol  22.  No.  6.  pp  787-796  (06/1951). 

An  empiric  expression  has  been  derived  for  the  probability  of  ere 
striking  pe-  unit  time,  per  unit  length  of  contact  perimeter,  fo'  a 
resistance  ignitor  in  a  mercury-pool  tube:  p‘-k(E-£/sub  0/)/t  3/ 

rho/sup  2/.  where  k  and  E/suD  0/  era  constants,  E  is  tho  ’use'. I' 
electric  field  strength  near  the  mercury  surface,  and  rho  the 
res'stvity  of  ignitor  material  at  the  junction  with  the  mercury, 
fr on  the  foregoing,  a  formula  has  been  established  for  the 
probability  of  ignition  per  unit  time,  for  tho  entire  ignitor,  in 
term*  of  t H®  appl  ed  voltage  V  and  ignitor  ’firing  resistance*  R. 

With  this  fgrmulo.  whose  two  arbitrary  constants  can  be  determined  by 
two  sets  of  measurements,  the  firing  voltage  of  any  ignitor  can  be 
predicted  under  a  wide  variety  of  circuit  conditions,  provided  R 
rer-p'ns  unchanged  under  these  conditions.  The  probability  formula  was 
found  to  be  consistent  with  a  nccif'CAt'on  of  a  theory  advanced  by  L. 
Ton’s s.  whereby  mercury  surface  distortion  and  rupture  permit  fioid 
emission  at  field  strengths  less  than  those  effective  for  smooth 
surfaces.  The  modification  attributes  the  reduction  in  ignitor  firing 
voltage  by  ignitor  current  te  its  extremely  localized  ohmic  heating 
of  the  me-cury.  This  heating  reduces  the  surface  tension  and  roughens 
the  mercury  surface,  thereby  accelerating  the  process  of  surface 
rupture  by  the  eiertnc  field.  1?  Refs. 

Pri",-.ry  Keywords:  Ignition  Switch;  Ignition  Char  acter  i  st  i  cs . 

Resistance  Ignition;  Ignition  Probability;  Geometry 
Cons • dero t i on ;  Essvriea!  Formula 
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'BREAKDOWN  STUDIES) 

( f. ectrodes ) 

CA’HODE  DARK  SPACE  AND  NEGATIVE  GLOW  OF  A  MERCURY  ARC 
C . G .  Smi tn 

Raytheon  Manufacturing  Co  .  Newton,  MA 

Physical  Review,  /ol.  69.  N0 .  3-4,  pp  96-100  (02/1946). 

Means  we-e  evolved  to  observe  the  cathode  dark  space  of  the 
mercury  arc,  the  object  being  *o  measure  the  thickness  and  evaluate 
therefrom  t’n*  voltage  gradient  at  the  rathode  to  distinguish  between 
field  and  emission  theor,e3  cf  electro.-:  liberation.  A  maqnet'c  field 
tronsve-se  to  the  arc  drives  it  in  the  opposite  direction  to  the 
force  involved.  Th!«  w-ong  way  motion  made  it  possible  to  race  the 
arc  sn.i*  ever  sf-:«;h  wcury  while  ions,  electrons,  and  vapor  were 
*.■  1  o,m  rea'word  P  -»  t  on  i  c  r  r,  g- aph  s  showed  a  negative  glow,  its  image  in 
t‘K»  me-cury,  end  a  *ra:e  between ;  evidently  twice  the  dark  space.  A 
one-a-pere  a-c  had  a  da-k  space  of  0.003  cm;  a  hundred  times  too 
la-gc  fr-  •  e  (mid  theory,  and  causing  excessive  space  charge 
1  is.  (?*.  •_•.  c  f  c  u  r .- ,»  t  unless  compensating  ionization  occurs 
throughout  said  space.  Phenomena  in  the  negative  glo-^  must  cause  tha 
r^f  ,’td  :o  -ratio-*  and  bIi.’  intensive  electronic  bombardment  of  the 
car’-ade  This  is  assumed  tc  cause  cumulative  excitation  of  the  liquid 
resulting  in  em-ssion  ct  electrons  and  light.  A  continuous  spectrum 
y- i g • no t os  within  the  limits  of  measurement  at  the  liquid  12  Refs. 
Primary  Keywords  Mercury  Arc  Cathode  Spot;  Scot  Motion;  Negative 
Glow;  9.001  cm  Cathode  Dark  Space.  1  0003  V/c"- 
Gradient.  Transverse  Magnetic  Field;  Field  Em.sc  *• 
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(INSULATION.  MATERIAL) 

(  L • qu i  d  ) 

DETERMINATION  cf  HIGHLY  StRESSE0  VOLUMES  IN  OIL  DIELECTRICS 
P.v.  B-rke.  J.  Lackey  and  S.  Palmer 

Went  i  n  glim,  se  Canada  L  »  d  .  .  Hamilton,  Ontario.  Canada 

irtt  T  r  a-  sac  *  i  o‘is  Gn  Eleut-ical  Insulation.  Vol.  EI"7,  Ho.  3,  pp 

1 3  9  - i n  4  (00.1172), 

The  vc'uno  of  o*J  under  the  highest  stress  has  been  shown  to 
correlate  weil  with  the  measured  breakdown  voltages  of  transformer 
• ’>  different  e.ert*ode  systems.  The  determination  of  the  volume 
o *  n  >  1  that  is  most  highly  stressed  m  a  given  electrode  system  is 
-•  O t  li'unver  an  easy  -otter  It  involves  the  location  of  aquistrass  or 
-nu  i  g  •  dd:  «--;t  su-faces  followed  by  computation  of  the  oil  volume 
cent*' red  Within  the  surfaces  This  Parer  describes  a  differential 
pr cbe  anti  amplifier  system,  which  has  been  developed  to  allow  tho 
n-rent  rlctting  o*  enu  gradient  lines  on  a  conducting  paper  analog  of 
a-y  t  wo  -  di  men  s’ or  .1 1  e  1  i-ct  rest  at  i  c  field  18  Rets 
F-  r  i  m.ir  y  Keywords  C>1  Insulation;  Electrical  Stress  Calculation; 

Volume  Effect;  Severn!  Geometries;  Equ i grad i ant 
4 ,i r  ‘ace 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Vacuum.  Electrical;  Electrodes) 

ELECTRON  EMISSION  IN  INTENSE  ELECTRIC  FIELDS 
R.H.  Fowler  and  L.  Nordhetoi 

°roceet‘ings  Of  The  Royal  Society  Of  London.  Vol  .  A119,  pp  173-181 
(Cl/1928) . 

In  this  paper,  Fowler  and  Nordheim  build  uoon  the  accomplishments 
of  others  in  an  attempt  to  improve  the  theoretical  exposition  and  the 
correlation  with  experiments  in  relation  to  the  process  of  extracting 
electrcns  from  cold  metals  by  intense  electric  fields.  They  have 
included  the  effect  of  an  external  field  and  have  established  a 
formula  'or  currents  which  is  independent  of  T  at  low  temperature  and 
concurs  with  exppr-ment.  In  addition,  tne  emission  coefficients  for 
elections  o*  given  energy  in  a  uniform  external  field  are  calculated. 
It  is  snown  for  the  most  commonly  used  metals  that  emission  should 
occur  for  fields  >1E7  volta/cm.  12  Refs. 

Pnma.-y  Keywords1  Field  Emission;  Thermionic  Emission;  Intense 
Electric  Fields;  Electron  Emission;  Emission 
Coefficients;  Potential  Energy  Step;  Theory 
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(INSULATION.  MATERIAL;  BREAKDOWN  STUDIES) 

(Solid;  Surface  Flashover) 

HIGH  VOLTAGE  INSULATORS  FOR  PARTICLE  ACCELERATORS 

K  .  D.  Sn  vastava 

University  of  Waterloo,  Waterloo.  Ontario,  Canada 

IEEE  Transactions  On  Nuclear  Science.  Vol.  N$-16.  No.  3.  pd  111-112 
( C6/1969  )  . 

In  modern  high  energy  particle  accelerators  there  are  many 
component  parts  and  devices  which  operate  at  high  voltages  in  vacuum, 
eg,  i njecto-s ■  inflectors.  beam  choppers  and  velocity  separators. 
Since  the  surface  voltage  stress  attainable  across  insulators  is 
generally  lower  than  across  plane  gaos.  the  rhysical  size  of  the 
apparatus  is  governed  Oy  th*  high  voltage  performance  of  the  support 
insulators  in  vacuum.  In  this  paper  the  author  discusses  the  various 
factors  affecting  the  insulator  performance,  in  the  light  of  his 
experience  with  NIMROD,  the  7  BeV  proton  synchrotron  and  the  design 
of  a  DC  injector  for  an  intense  neutron  generator  machine  which  was 
under  study  at  Chalk  River,  Canada.  4  Refs. 

Primary  Keywords:  High  Voltage  Insulators;  Insulator  Flashovar; 

Particle  Accelerator;  Field  Emission;  Insulator 
Charging;  Gas  Evolution;  Breakdown  Factors 
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(BREAKDOWN  STUDIES) 

( Electrodes) 

MOTION  AND  SPECTRUM  OF  ARC  CATHODE  SPOT  IN  A  MAGNETIC  FIELD 

R  M.  St.  John  end  J.G.  Winans 

University  of  Wisconsin.  Madison,  U1 

Physical  Review,  Vol.  98.  No.  6.  pp  1664-1671  (06/1955). 

The  velocity  of  the  cathode  spot  of  a  mercury  arc  at  the  junction 
between  liquid  and  metal  in  a  transverse  magnetic  field  has  been 
measured  *c r  magnotic  field  strengths  between  0  end  20700  oersteds. 
Th*  approximate  doubling  of  retrograde  velocity  at  about  11000  to 
15000  oe-steds  was  followed  by  an  additional  rapid  rise  of  velocity 
at  about  15000  oersteds.  Spectra  of  the  arc  showed  Hg  II  and  Hg  III 
lines  at  the  stronger  magnetic  fields.  Radiation  from  the  cathode 
spot  showed  mercury  lines  and  a  continuous  spectrum  which  is 
especially  intense  at  the  lines.  Some  H p  lines  are  broadened 
symmetrically  and  others  osymmotr  i  cal  ly .  If  the  broadening  is  duo  to 
a  Stark  effect,  the  electric  field  strength  in  the  cathode  sect 
region  is  greater  than  6E6  volts/cm.  The  arc  mechanism  previously 
Proposed  is  oxtended  to  explain  the  rapid  velocity  rises  with 
increasing  magnetic  field  strength  by  associating  them  with  the 
affect  of  Hg/sup  ♦♦/  and  Hg/sup  ♦♦♦/  ions.  12  Refs. 

Primary  Keywords:  Cathode  Spot  Motion;  Transverse  Magnetic  Field;  >6E6 
Volts/cm  Electric  Field  Strength;  Cathode  Soot; 

Rapid  Velocity  Rises;  Spectroscopic  Diagnostic; 
Mercury  Cathode 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Liquid,  Electrical;  Ignitrons) 

OH  ANCHORING  THE  MERCURY  POOL  CAT  HCOE  SPOT 

L.  Tonks 

General  Electric  Co.  Schenectady,  NY  12301 

Physics,  Vol.  6.  No.  9,  pp  2*4-305  (09/1935) 

This  paper  presents  results  of  an  experiment  designed  to  observe 
the  anchoring  of  the  spot  in  a  mercury  cathode  by  Several  metals 
projecting  through  the  surface  of  the  »f'cu-y  "«ool.  fe.  Pd,  Zr.  pt. 
Cr,  Cb.  Ir,  Mo.  Ta,  and  W  are  all  tried  with  varying  results  The 
Current  in  th#  spot  is  seen  to  have  a  marked  effect  on  behavior.  The 
spot  is  seen  to  become  a  fine  line  around  the  meniscus  of  the 
projection.  7  Refs . 

P  r • mar  y  Keywords:  Cathode  Spot  Anchoring;  Cathode  Line;  Mercury  Pool; 

Limited  Cathode  Line  length;  Several  Anchoring 
Materials 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Gas,  Recovery) 

THE  APPLICATION  OF  PASCHEN'S  LAW  TO  THE  RE-IGNITION  OF  AN  ARC 

J.D.  Ccbine  and  R.B.  Power 

Harvard  University.  Cambridge.  *A 

Journal  Of  Applied  Ph/sies.  Vol  8.  No.  4,  pp  287-29fl  (04/1937). 

An  AC  a-c.  in  order  to  res’rixe  after  passing  through  current 
zero,  recuires  a  potential  considerably  higher  than  t.-Q  nor-al 
burning  potential  This  re- • gn i t • on  pott'tal  is  investigated  for 
short  gaos  in  nitrogen,  us-ng  pure  graphite  elwu«rodes  with  spacing* 
up  to  two  mm  and  pressures  up  to  5CJ  cm  Hg  The  re-'gnit;on  potential 
is  found  to  have  two  charac ter i s* i c s .  Oni?  of  *hesu  ct-aroc  t  or  i  st  i  c  s  is 
followed  for  the  arcs  in  which  the  cathode  snot  is  maintained  by 
*eld  emission,  and  the  other  is  followed  for  the  'thermionic'  arc. 
Relat  ions  are  obtained  between  this  r«-ignt'cn  potential  and  both 
the  gas  pressure  and  the  goo  spacing,  wi*h  the  arc  current  as  a 
parameter.  These  relations  may  then  be  comb'ned  into  a  sngle 
relat'on  between  the  reignition  potential  and  the  product  of  the 
pressure  and  spacing  This  gives  a  function  that  -s  o'  the  same  form 
as  the  Paschon  law  for  the  in’tial  sparking  potential  of  a  gap.  10 
Refs. 

Pnn.-ry  Keywords  :  Paschen’s  l«u;  A’  -  Re*  5  gn  1 1  cn  ;  Extreme  Electrode 

Materials;  Peigmtion  Pctent  al,  Gap  Senarat i o  i ;  Gas 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Electrical.  Ignitrons) 

the  production  or  high  vuocity  mercury  vapor  jets  by  spark  discharge 

J  R  -  Haynes 

Bell  Laos.  Murray  Mill.  NJ  C7974 

Rhys, cel  Review,  Vol.  73.  No.  8.  pp  891*903  (04/1948). 

Ph* rographs  of  sparks  of  microsecond  duration  in  hydrogen  to  a 
mercury  electrode  show  high  velocity  jets  from  the  mercury  surface 
regardless  of  polarity.  Spectroscopic  examination  shows  that  these 
jets  ere  largely  composed  of  mercury  atoms,  which  sweep  away  the 
hydrogen.  Meo su r emon t s  of  jet  velocity  demonstrate  that  it  is 
independent  of  current  and  gas  pressure  over  a  wide  range.  While  it 
decre-ises  with  cistanca  from  the  source,  the  original  velocity  of  th* 
cathode  jet  is  1.9E5  cm/sec.  .  and  that  of  the  anode  jet  is  1.5E5 
cm/ sec  The  energy  of  the  anode  jet  con  be  accounted  for  by  positive 
mercury  ions  crossing  the  erode  drop.  It  appears  thot  the  energy  of 
the  ca'hode  jot  cannot  be  accounted  for  urless  it  is  assumed  that,  in 
acjd’tirn  to  positive  ions  striking  the  cathode  and  rebounding  as 
neutral  atom*.,  many  me-cury  atoms  leave  the  cathode  os  negative  ions. 

20  Refs 

Primary  Kuywords;  Hydrcgen  Breakdown;  Mercury  Electrode;  Mercury  Vapor 
Jot;  Jet  Velocity;  Microsecond  Time  Scale; 
Spectroscopic  Diagnostic 
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(SWITCHES.  CLOSING) 

( T hyr a  t rons ) 

cathode-current  dependence  on  pulse  width  for  hydrogen  thyratrons 

J  .  E .  Crocdcn 

ECCM.  Fort  Monmouth,  NJ  07703 

IECE  Transact  i  on«>  On  Commun  •  cat  i  ons  And  Electronics,  Vol.  83.  No.  74, 
no  582-585  (0/1964)  . 

It  is  well  know',  that  the  oxide-coated  cathode  in  a  we  1 1 -ac  t  i  vat  ed 
hydrogen  thyratron  capable  of  sustaining  a  current  density  in 
excess  of  ?C  A/sa.cm.  for  pulse  durations  of  1  microsecond  or  less. 

It  is  also  known  thot,  as  the  puJ se  length  increases,  the  emission 
density  at  which  o-cing  occurs  decreases.  The  current  capabilities  of 
oxide-coated  cathodes  in  hydrogen  thyratrons  were  experimentally 
evaluated  at  Pulse  lengths  of  5.  30,  110,  and  1,000  m i croseccnds,  and 
a  nunger  of  different  tube  sizes  were  used.  At  a  constant  pulse 
width,  it  was  found  that  the  current  density  at  which  arcing  occurred 
was  related  to  the  cathode-coating  resistance  and  that  the  limiting 
factor  was  a  r.axmum  power  -  di  ssi  pat  i  on  density;  the  power  density  at 
which  arcing  occurred  was  related  to  the  pulse  length.  The  use  of 
this  dependence  to  determine  the  cathode  current  capability  at  any 
Pulse  width  is  discussed.  1  Refs. 

Primory  Keywords:  Cathode  Effects;  Long  Pulso  Lengths;  Breakdown 

Voltage  vs  Pulse  Length;  Several  Thyrairon  Sizes 
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(SWITCHES.  CLOSING) 

( Thyrat-ons i 

DEVELOPMENT  OF  A  HYDROGEN  THYRATRON  HAVINC  A  LONG  PULSE  CAPABILITY 

D  Do  1  bear  (1),  D.  Fleischer  (1).  S.  Morz  (1).  R.  Plante  (1),  D. 
Turnqu-st  (1)  and  N.  Reinhardt  (2) 

(1)  FGI 3  Inc,  Sale;*.  MA  01970 

(2)  Consultant.  Lexington.  MA 

19)8  1 c  EE  Thirteenth  Modulator  Symposium,  pp  117-124  (06/1978). 

A  hydrogen  thyraf.c:.  is  be^ng  developed  which  is  capable  of 
Switching  8C  amperes  at  100  kilovolts  with  the  additional  and  unusual 
requirement  that  the  pulse  width  be  as  long  as  30  seconds  with  a  10 
borcent  duty  cycle.  Thyratron  operation  under  these  relatively  long 
Pulse  conditions  at  moderate  current  levels  represents  a  unique  class 
4'  thyratron  service,  requiring  significant  departures  from  standard 
thyratron  design  practices.  Radical  departures  from  standard  cathode 
design  am  necessary  to  ensure  effective  utilization  of  the  cathode 
fit  the  required  cathode  current  on  the  long  time  scales  involved.  In 
addition,  energy  losses  wh-ch  occur  both  in  the  cathode  plasma  and  at 
the  grid  structuro  integrate  over  the  duration  © f  the  current  pulse, 
era  the  resulting  high  transient  heating  must  be  considered  and 
tort-oiled.  Tne  need  for  a  conservative  130- kilovolt  anode  holdoff 
c«pobil-ty  necessitates  the  use  of  a  multiple-section  high  voltage 
hr  1  do f f  structure,  and  th’ s  need  is  complicated  by  an  additional 
►#q  jirwf  •  that  h  gh  vnit.-ge  recovery  be  achieved  within  100 
*■  ■  cror-econcss  Tho  vc-  ms  aspects  of  the  overall  tube  design  are 
•f»:iwf  (f  arc  the  design  npp-oach  is  discussed.  Experimental  results 
«e  presented  ard  c  mr.’  der.,t  •  on  is  given  to  the  external  circuitry 
ossoc-ated  with  tube  m  its  intended  env  i  r  ament .  a  neutrol  beam 
o-.jr-  suer'-  d  nagne*  ;  .  plasma  confinement  fusion  application.  4 

Refs 

r  Fe.wrrds  Ceramic  Thyratron,  Long  Pulse;  New  Cathode  Design 
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METAL-OXIDE  DEVICES  FOR  RAFID  HIGH  CURRENT  SWITCHING 
(’  Go  .ile,  P.  L  aP  1  *r  t  c ,  6  Levy  ond  S  Schneider 
ti-CM,  fert  Me.- mouth,  Nv  C77G3 
■  C 1  / 1  R  *  6  )  . 

*va,iab  lity;  AD-A3S5  136/65T 
H’IS 

Nc  abstract  available. 

Primary  Keyword-.  Switching  Circuits;  Suppressors;  Pulse  Generators; 

H  i  o'-  Voltage,  Reprints 

Grcondary  Keywords  Niobium  Dirx-ce,  NTjsDODXR 
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UP 

(^ITCHES  COSIN'.; 

'  .‘-y  r  a  t  r  s  : 

"OH!  MGAWAM  HYDROfFN  TmyratRONS  UHH  NAN0-SEC0N0  RISE  TIMES 
5  (r  :»,l*iAf.  f  Goldberg.  .  Hamilton,  S  M*rz  R  Plante  and  D. 

’  u  "  •  i  s  ♦ 

f..;4u  1  ** c  .  Sale-  rA  C19'0 

1978  I L  E  T  Thi-toe  th  Modulator  Symposium,  pp  129*  1  34  (  06/1978). 

A  now  ami  advanced  class  of  high  power  hydrogon  thyratrons  it 
brr.j  developed  which  is  capable  of  switching  very  short  and  ultra 
fast  nsirg  mu  ti-gigawatt  pulses.  The  effort  underway  is  to  extend 
the  operating  r*ig0  r.  *  thyratrons  to  vaiuas  of  di/dt  and  current  rise 
time  an  order  magi'tudv  taste*  than  heretofore  achieved,  and  to  do 
so  a*  high  vrl'ages.  peaV  curr0f»s.  and  repetition  rates  Immediate 
gial-.  ar,-  di/dt  :  ltl?  *•’  s  with  a  5  ,0  ns  rise  time,  peak  currents  of 
up  to  )5  k  A .  Piil  *»  rpppt'tion  rates  a*  1  kH».  and  forward  voltage 
hol-Jr**fr  »*  60  kV  for  a  single  section  tube  and  up  to  250  kV  for  a 
jrai!  pni  grit!  t .j -  Retention  oY  the  usual  advantages  of  thyratron 
•witihps  '**ahlp  cop*  .1 1  1  on  ,  fast  recovery  time,  and  long  life),  is 
re..  ■  e!  '  1  *  '  or.  •  o  -eet-ng  v,i>  ioui  other  requirements  imposed  on 

‘I’fh-  t  ,ti  %  •  ««..-»  arpi-rot-c-s  This  racer  describes  some  of  the 

r  r  1  ‘  ■  -■  "  r  e- c  ©f  *  *r  ©d  a-':  the  progress  we  have  made  in  this 

-  ■  r  ■■lib.  i»s»  gated  reg--e  n*  thyratron  operation  3  Refs 

P  *  ■  r  t  r  *•••.-•'  c«  (<’.'■ 'h.'Atron.  fast  R »  so ;  Short  pulso.  Nigh 

F'we*.  Rer-rnted.  Analysis  Of  Discharge  Formation 
r-rvpT  " •  I*  -rn  pi-;  ••.*(?•.  kuu  PC  V  TON 
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(BREAKDOWN  STUDIES) 

(Gas,  Eicctrtcel) 

MONT  £  CARLO  SIMULATION  OF  THE  LOW-VOLTAGE  ARC  MODE  IN  PLASMA  DIODES 
S.N.  Salinger  and  J.E.  Rows 
University  of  Michigan,  Ann  Arbor.  MI 

Journal  Of  Applied  Physics,  Vol.  39,  No.  8,  pp  3933  (07/1968). 

A  statistical  simulation  of  the  low-voltage  arc  mods  of  plasna 
diodes  is  carried  out  on  a  large-scale  digital  computer  to  ascertain 
the  importance  of  various  thorma 1 i zat i on  and  transport  mechanisms. 

The  computer  experiment  is  two-di mens i ona 1  and  utilizes  Monte  Carlo 
techm dues  to  study  the  low-voltage  arc  in  neon  at  p -2  Terr, 
current-4  A.  end  dode  *paeings2.37  cm.  Results  on  the  potential 
distribution,  electron-density  distribution,  and  electron-energy 
density  function  are  presented  and  discussed.  The  theoretical  results 
are  cor-eiatcd  with  experimental  results.  6  Refs. 

Primary  Keywords-  Plasma  Diode,  low  Voltage  Arc;  Theory;  Numerical 
Calculation;  2-d  Monte  Carlo  Simulation 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PLASMA  PROPERTIES  OF  KILOAMPERE  DISCHARGES 

J.E.  Creadon 

ECOM,  Fort  Monmouth,  NJ  07703 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-15,  No.  6.  pp  396-402 
(  36/1968  )  • 

Plasna  properties  and  character i sti cs  that  are  of  interest  to 
high-current  switching  devices  have  been  investigated-  Peek  pulse 
currents  up  to  80000  amperes  have  been  used  to  generate  derse  plasmas 
in  linear  glass-netal  diodes.  Two  tube  diameters,  3  and  7.5  inches, 
have  been  studied.  In  the  case  of  the  3- inch-di ameter  diode,  the 
electrode  separation  was  varied  from  10.6  to  25.1  cm.  Hydrogen  gas 
wrs  studied  in  the  pressure  range  from  0.5  to  40  Torr.  Electron 
eensities  and  temperatures  have  been  determined  using  spectroscopic 
techniaues.  Densities  were  found  to  be  in  the  1E16  to  1 E 1 7  per  cu.cm, 
range.  Plasma  resistivities  have  been  determined  from  e  knowledge  of 
the  density  and  temperature.  The  observed  dependence  of  resistivity 
on  current  and  pressure  is  discussed  and  the  results  are  compared 
with  resistivities  obtained  from  tube-drop  measurements.  The  effects 
of  impurities  and  instabilities  are  also  discussed.  6  Refs. 

Primary  Keywords:  Hydrogen  Breakdown;  80  kA  Current  Level;  Glass-metal 
Diode:  5-40  Torr  Pressure  Range;  Plasma  Density; 
Plasma  Resistivity;  Impurity  Effects 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

NANOSECOND  PULSED  ELECTRON  ACCELERATOR 
T.  Yamamoto,  J.  Qhkuma  and  M.  Kawanishi 
Osaka  University,  Suita,  Osaka.  Japan 

The  Review  Of  Scientific  Instruments.  Vol.  42,  No.  9,  pp  1366-1367 
(09/1971) . 

An  electron  accelerator  that  can  deliver  e  Pulsed  electron  beam  of 
the  shortest  duration  and  highest  energy  and  current  possible  is 
desirable  in  many  fields  of  research,  especially  in  studying  the  fast 
transient  phenomena  in  radiation  physics  and  chemistry.  In  general , 
pulsation  of  the  electron  beam  is  usually  performed  by  supplying  a 
pulsed  gating-voltage  from  a  coaxial  line-type  pulser.  hard  tube 
pulacr.  or  pulse  sh erponar  to  the  grid  of  the  gun.  A  vniau«  electron 
accelerator  which  satisfies  the  above  mentioned  conditions  has  been 
developed  and  the  characteristic  features  of  the  device  are  reported 
in  the  present  note.  3  Refs. 

Primary  Keywords:  Electron  Gun;  Mercury  Relay;  Short  Pulse:  Low  Current 
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ELECTROMECHANICAL  PULSE  GENERATORS 

E.  Levi 

Polytechnic  Institute  of  New  York.  Brooklyn,  NY  11201 
Research  ropt.  No.  R-751’59,  40p  (07/1959). 
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e2ss 

(PULSE  GENERATORS;  PULSE  GENERATORS;  PULSE  GENERATORS) 

(1C:  Spiral:  Stacked  Line) 

NOVEL  PRINCIPLE  OF  TRANSIENT  HIGH-VOLTAGE  GENERATION 
R.A.  Fitch  U)  and  V  T.S-  Howell  (23 
(1)  United  kingdom  Atomic  Energy  Authority 
(?)  Bonar  .  Long  Electronics  Ltd. 

Proceedings  Of  The  I  EE .  Vol.  111.  No.  4.  pp  849-855  (04/1964). 

The  authors  discuss  a  class  of  pulse  generator  in  which  several 
sections  ere  charged  to  opposite  polarity  to  produce  a  net  voltage  of 
zero.  The  sections  are  then  discharged  m  senes  such  that  the 
> n‘ ier ent  delays  effect  a  voltage  reversal  in  one-half  of  sections  to 
provide  voltage  multiplication  Ttii  s  method  of  multiplication  u 
termed  voltage  inversion  by  tho  authors.  Stacked- 1 > ne ,  LC.  and  spiral 
generators  are  discussed  a*>  members  of  this  class  of  generator  *.  3 
Refs. 

Primory  Keywords:  Voltage  Inversion  Pulse  Generator;  Voltage 

Multiplication;  Stacked-lme  Pulse  Gererator;  LC 
Pulse  Generator;  r,piral  Pulse  Generator 
COPYRIGHT:  1964  I  EE 


(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Liauta,  Electrical;  Liquid) 

THE  INFLUENCE  OF  DISSOLVED  GASES  ON  THE  ELECTRIC  STRENGTH  OF  N-HEXANE 
AM.  Sletten  and  T.J.  Lewis 
Queen  Mary  College.  London.  UK 

British  Journol  Of  Applied  Physics.  Vol.  14,  pp  883-888  (12/1963). 

The  electric  strength  of  n-hexane  for  steady  fields  (direct 
strength)  is  found  to  increase  from  0.7  MV/gm.  end  to  become 
insensitive  to  electrode  material  as  tha  amount  of  dissolved  oxygen 
is  increased  to  an  equilibrium  partial  pressure  of  100  mmMg  in  the 
vapou-  phase  above  the  liauid.  Greater  amounts  to  not  increase  the 
strength.  Nitrogen,  hydrogen  end  carbon  dioxide  have  no  effect  even 
when  large  amounts  are  dissolved,  except  that  repeated  discharges 
when  carbon  diox-de  is  present  cause  the  strength  to  rise,  probably 
because  of  the  release  of  oxygen.  Unless  the  liquid  has  been 
pre-st-essQd  with  direct  voltage  of  opposite  polarity,  the  strength 
with  1.5  microsecond  pulses  is  not  affected  by  d i SSo 1 vad  gas . 

Imuod  otely  after  pre- stress* ng ,  however,  the  strength  with  pulses 
may  bo  as  g-eot  as  2.5  MV/cm.  Dust  particles  of  the  order  of  1  micron 
in  size  are  always  observed  in  the  liquid  and  under  direct  stress 
pass  to  and  f',o  between  the  electrodes.  This  activity  is  reducad  by 
the  addition  of  oxygen.  With  high  oxygen  concentrations  the  visible 
particles  are  sometimes  observed  to  be  expelled  from  the  gap  ord 
strengths  up  to  2  MV/cm.  are  then  recorded.  Oxygen,  being 
electronegative,  is  Imelv  to  cause  the  formation  of  negative  ions. 

It  is  suggested  that  these  ions  can  inhibit  the  breakdown  and  lead  to 
higher  strengths  w  th  direct  voltage  and  also  w.th  pulses  if  the 
liquid  has  been  previojsly  stressed  w  th  direct  voltage  cf  opposite 
polarity  19  Rpf s . 

Primo-y  Keywords.  N-hexane;  Dissolved  Gas:  Oxygen  Gas;  Increased 

Dielectric  Strength;  Several  Gases;  No  Effect,  Oust 
Part i cles 
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( BREAK  DOWN  STUDIES) 
l  G«i  5  •  Electrical) 

THE  STCP  VOLTAGE  DROP  ACROSS  A  SPARK  WITH  A  PULSE  DISCHARGE  IN  THE 
NANOSECOND  RANGE 

l.G.  Bychkova.  Yu. I.  Bychkov  and  G.A.  Mesyats 

Soviet  Physics  Journal,  Vol.  10.  No.  12,  PP  75  (12/1967). 

Trans.  From:  Izvestiyo  VUZ.  Fizika  10,  116-147  (1967) 

The  step  voltage  drep  across  a  spark  when  there  is  a  static 
breakdown  was  first  observed  by  Rogouski  and  his  colleagues.  A  survey 
of  the  work  on  the  voltage  steps  of  sparks  in  gases  with  a  static 
breakdown  for  values  of  E/P  <  100  V/cm  Torr  is  given.  The  causa  of 
this  phenomenon  has  not  been  defintely  established,  so  that  interest 
in  its  stjriy  continues.  Most  ejthors  connect  the  presence  of  steos 
with  a  tra-sition  from  o  Townsend  type  of  discharge  to  a  streamer 
type.  5  Re's. 

Primary  Keywords:  Townsend  Discharge;  Streamer  Breakdown; 

D- sernt i nuous  Voltage  Drop,  UV  Radiotion 
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(ENERGY  STORAGE) 

(System  Protection) 

ENERGY  CONTROL  FOR  MICROWAVE  AMPLIFIER  ARRAYS 
G.W.  Taylor  ar-d  S.  Schneider 
EC?M,  Fort  Monmouth,  NJ  077C3 

Transactions  On  Aerospace  And  Electronic  Systems.  Vol.  AES-4,  No. 
=.  pp  659-664  (09/1968) - 

In  large  systems  using  microwave  amplifier  arrays,  the  size, 
weight,  and  cost  of  individual  energy  sources  require  consideration 
of  the  use  of  a  common  power  supply  and  energy  storage  bank.  Complex 
inorgv  rontrol  techniques  may  be  necessary  to  protect  the  RF 
,-i.np  1  i  *  i  r  r  and  to  provide  isolation  of  the  faulted  amplifier  from  the 
common  energy  source.  Four  approaches  are  discussed.  Three  of  those 
are  dependent  on  either  the  development  of  reliable  ore-free 
microwave  trpl: f'ors  or  special  isolator  tubes,  gas  or  vacuum  types. 

A  practical  circuit  using  available  components  is  suggested.  Its 
advantages  and  limitations  are  discussed.  Calculations  are  presented 
snowing  this  approach  can  result  in  increasod  system  efficiency, 
■mprcvod  regulation,  and  large  decreases  in  the  size  of  the  secondary 
capacitance  bonk  for  eecn  microwave  amplifier.  3  Refs. 

Primary  Keywords:  Amplifier  Array;  Common  Power  Supply;  Fault 

Protection;  Efficiency  Consi derat i ons:  Voltage 
"  e'-ulnt  i  on 
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'B=:dC'V  *  TUT  IE3  ) 

(  ..V  um.  I  1  CC  ♦  r  .  ca  1  ) 

l*irluE.,-c  nf  HtPPCGEN  ON  MUL  T IPL  E- EL  ECTRODE  (VACUUM)  GAP  CHARACTERISTICS 

S.  Sciit  cifier.  A .  J  .  Buffo  end  J.E.  Creedon 

ECU'*.  Fort  Monmouth,  NJ  0  7  7CJ 

Journal  Of  Applied  Fhyscs,  Vol.  40.  No.  1,  pp  424-425  (01/1969). 

The  influence  of  a  low  pressure  of  hydrogen  on  the  voltage 
hold  off  ord  breakdown  characteristics  of  a  mul t i pie- el ectrode 
triggered  «acuu*i  can  has  been  investigated.  The  tube  is  designed  for 
JCC  Fv  cneryt’on.  The  tube  cha r oc t or i st i c s  were  studied  under  vacuum 
corf  at  several  hydrogen  fill  pressures  at  voltoges  from  10-300  kV .  1 


imary  Keywords: 


1969 
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iDIAGNOiTlCS  AND  INSTRUMENTATION) 

(Volte, aj  ^  NANOSECOHD  RISEUHE  HEGAVOL 1  VOLTAGE  DIVIDER 

P  G.  Heilman  and  S.  Heurlin 

Pnysic  International  Co,  San  Leandro.  CA  94577 

The  Rev i ew  Of  Scientific  Instruments.  Vol.  42,  No.  6,  PP  824-891 

(06/1971). 

A  .mall  linear  resistive  voltage  divider  has  been  used  in  vacuo 
for  measuring  pulsed  voltages  exceeding  1  MV  on  electron 
a-cel erators  The  monitor  appears  to  be  linear  until  breakdown  and 
has  a  bardwidth  greater  than  60  Hz-150  MHz  A  method  of  correcting 
for  nonconsor vat i ve  induced  potentials  is  described  as  wall  as 
se-reml  independent  calibration  methods.  4  Refs. 

Primary  Keywords:  Rositive  Voltage  Divider;  Vacuum  Environment;  150 
MHz  Bandwidth,  Calibration  Consideration; 
Nonconservat i ve  Induced  Potential 
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(POWER  CONDITIONING;  SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

0* » d«  Sui  tches;  Mi tc«lL«naout  Solid  State;  Miscellaneous  Solid 


PULSE  SHARPENING  WITH  METAL -OXIDE  BULK  SWITCHING  DEVICES 
Caul®.  P.R.  lePlente,  S.  Levy  and  S.  Schneider 
ECOM,  Fort  Monmouth,  NJ  07703 

1976  IEEE  Pul  sad  Power  Conference  Proceedings.  Paper  IC~6  (11/1976  ). 
Certain  niobium  oxide  (NbO/aub  x/ .  x  approximately  2>  materials 
are  near  insulating  at  room  temperature  but  undergo  an 
* i nsulator-to-metai ’  transition  near  800  Deg.C.  A  similar  transition 
can  be  initiated  at  room  temperature  by  applying  ar>  electric  field 
exceeding  the  'threshold'  value,  which  depends  on  the  oxygen 
concentration  (x)  of  the  NbO/sub  x/ .  Metal-ox.de  threshold  switch 
kMQTS)  prototypes  are  obtained  by  applying  appropriate  contacts  and 
Packaging.  Threshold  voltages  range  from  103  V  to  several  kV.  A 
typ;cal  MOTS  hes  a  surge  current  capability  exceeding  ICO  A.  an 
off-state  capacitance  of  only  a  few  pF,  and  a  switch  delay  of  less 
then  0.5  ns.  The  latter  two  character » sties  make  th#  MOTS  potentially 
superior  to  conventional  devices  for  a  number  of  high-speed, 
high-current  switching  functions.  In  particular,  insertion  of  a  MOTS 
into  the  output  circuit  of  a  conventional  pulse  generator  can 
sharpen'  the  loading  edge  of  the  pulse  to  yield  a  ns  or  even  sub-ns 
rise  time  6  Ref s . 

'rnary  Keywords:  Metal-oxide  Bulk  Switching  Device;  Pulse  Sharpening: 

Fast  Closing.  Low  Current.  Switching  Threshold 
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(SWITCHES.  CLOSING) 

(Vacuum  Gaps.  Electrical) 

TRIGGERED  VACUUM  GAPS 

J.M.  Lafferty 

General  Electric  Co.  Schenectady,  NY  12301 

Proceedings  Of  The  IEEE.  Vol.  54,  No.  1.  pp  23-32  (01/1466). 

Characteristics  of  a  sealed  vacuum  gap  are  described  and  the 
difficulties  encountered  in  applying  this  gap  as  an  overvoltage 
protection  device  are  discussed.  It  is  shown  how  these  difficulties 
can  be  ameliorated  by  the  use  of  gas-free  electrode  materials  and  by 
triggering  the  gap  when  breakdown  is  required.  Several  methods  of 
triggering  are  discussed  and  some  practical  triggering  devices  are 
described  that  inject  minute  quantities  of  ionized  hydrogen  into  the 
gap.  The  hydrogen  is  eventually  recovered  by  the  use  of  a  titanium 
hydride  getter.  It  is  shown  that  breakdown  of  the  gap  can  be 
accomplished  in  less  than  one-tenth  microsecond  by  first  producing  a 
glow  discharge  that  is  rapidly  transf ormed  into  a  metal-vapor  arc. 
Properties  of  the  rote  1 - vapo r  ere  are  described  which  hove  an  effect 
on  the  characteristics  of  the  vacuum  gap.  A  number  of  practical 
sealed-off  triggered  vacuum  gaps  ere  illustrated.  These  are  used  to 
carry  microsecond  capacitor  discharge  currents  and  60-cycle  power 
line  currents  for  1/2  cycle.  The  operating  voltage  range  is  from  a 
few  hundred  volts  to  100  kV.  The  advantages  of  vacuum  gaps  over 
gas-filled  gaps  are  given  and  a  number  of  overvoltage  protection  and 
switching  applications  are  listed.  29  Refs. 

Primary  Keywords:  Overvoltage  Protection;  Electrode  Effects;  Several 
Triggering  Methods;  Plasma  Gun  Trigger;  Practical 
Conn  derot  i  on 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical) 

A  SIMPLE  SWITCHING  SYSTEM  FOR  REPEATABLE  PULSED  DISCHARGES 

F.l.  Curzon  (1)  and  K.  Dimoff  (2) 

(1)  University  of  British  Columbia.  Vancouver,  British  Columbia.  Canada 

(2)  Univorsity  of  Alborta,  Edmonton,  Alberta.  Canada 

Journal  Of  Physics  E;  Scientific  Instruments.  Vol.  3.  pp  153-154 
(02/1970) . 

A  switching  system  has  boon  designed  to  operate  with  an  overall 
jitter  of  0.2  microscc  in  current  breakdown  for  a  5.7  kJ  pulsed 
discharge.  Reproducibility  can  be  sustained  for  up  to  70  consecutive 
firings.  Consisting  of  two  inexpensive  open  eir  spark  gaps  built  from 
readily  avoileble  materials,  the  system  functions  reliably  with  a 
minimum  of  maintenance.  2  Refs. 

Primary  Keywords:  Trigatron  Gap;  Good  Reproducibility;  Brass 
Electrodes;  Atmospheric  Air  Gap 
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(PARTICLE  BEAMS,  ELECTRON) 

( Goner at i on ) 

INTEN5E  ELECTRON-BEAM  PINCH  FORMATION  AND  PROPAGATION  IN  ROD  PINCH 
DIODES 

R.A.  Maheffey,  J.  Golden,  S.A.  Goldstein  and  G.  Cooparstein 
Naval  Research  Lab.  Washington.  DC  2037S 

Applied  Physics  Letters,  Vol.  35.  No  9,  pp  795-797  (  1  1/,  978). 

Intense  electron-beam  pinches  are  formed  and  propagated  at 
moderate  impedance  (S-25  ohm)  using  rod  pinch  diodes.  Pinch 
propagation  of  up  to  20  cm  with  45X  efficiency  and  i  on-gon«rat  i  on 
efficiency  >:15X  has  been  observed.  16  Refs. 

Primary  Keywords;  Intense  Electron-beam  Pinches:  5*25  Ohm  Impedances; 

Rod  Pinch  D'odes;  20  cm  Pinch  Propagation;  20  cri/s 
Pinch  Velocity.  Diode  Damage  Ion  Formation 
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(FULSE  GENERATORS;  ENERGY  STORAGE.  CHEMICAL) 

(Flux  Compression;  Flux  Compression  Generators) 

LIMITING  CAPABILITIES  OF  A  PLANAR  EXPLOSIVE  MAGNETIC  GENERATOR  AS  A 
PULSED  ENERGY  SOURCE 

L.S.  Gerasimov  end  V.I.  IVryanmkov 

Soviet  Physics-Technical  Physics.  Vol.  24,  He.  7,  pp  841-844  (07/1979). 

Trans.  Frrm:  Zhurnal  Tekhn i chesko i  Fi?iki  49.  1513-1519  (July  1  97  9  > 

The  limiting  capabilities  of  a  planar  explosive  magnetic  generate 
ere  studied  the  voltage,  tho  power,  and  the  energy  for  operation 
with  inductive  and  resistive  loads.  The  possibility  of  constructing 
module  and  cascade  explosive  systems  with  energies  up  to  100  MJ  is 
studied.  A  corresponding  calculation  method  is  proposed.  The  theory 
is  compared  with  experiment.  10  P#fs. 

Primary  Keywords:  Flux  Compression  Generator;  Resistive  Load; 

Inductive  Load;  Modular  Approach;  103  MJ  Output; 

Ana ly si s 
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(BREAKDOWN  STUDIES) 

(Surface  Flashover) 

SURFACE  BREAKDOWN  OF  A  SOLID  DIELECTRIC  IN  VACUUM.  III.  QUANTITATIVE 
MODEL 

A. A.  Avdienko  and  M.D.  Malev 

Inatituta  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

Soviet  Physi cs-Techni cel  Physics.  Vol.  24,  No.  5.  pp  581-587  (05/1979). 

Trans.  From.  Zhurnal  Tekhni chesko i  Fiziki  49,  967-996  (May  1979) 

A  method  is  described  for  the  enalysis  of  surfece  breakdowns.  This 
method  is  based  on  a  desorption  model  proposed  earlier.  The 
d  electric  strength  calculated  as  a  function  of  the  length  of  the 
insulator  and  the  angle  between  its  surface  end  the  field  direction 
agree  with  exper i mortal  data  reported  by  various  workers.  The  role 
played  by  surface  charge  is  evaluated.  Methods  are  discused  for 
increasing  the  dielectric  strength  of  insulators  in  vaccum.  It  is 
shown  that  a  surface  form  of  thermal  breakdown  can  occur  in  a 
dielectric  with  a  relatively  high  conductivity  <PV  less  than  or 
approximately  equal  to  1E11  ohm-cm).  The  character i st i cs  of  this 
breakdown  a re  described.  25  Refs. 

Primary  Keywords  Surface  Flashover;  Desorption  Model;  Dielectric 
Strength  vs  Insulator  Length;  Surface  Charge; 

Thermal  Breakdown 
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(PULSE  GENERATORS) 

( Systems) 

A  GENERATOR  OF  P0WFRFUL  PULSES  OF  COMPLEX  SHAPE 
A. A.  Egorov,  V.S.  Panasyuk,  L.I.  Yudin  and  G.N.  Ostreiko 
Institute  Of  Nuclear  Physics,  Academy  of  Sciences  of  the  USSR. 
Novosibirsk.  USSR 

Instruments  And  Exper i mer.ta  1  Techniaues.  No.  5,  PP  1183-1166  (10/1966). 
Trans  From:  Prioory  i  Tekhni ka  Eksper imenta  5,  156-159 
(Septe-ber-Cctober  1566) 

A  multi  cell  thyretron  generator  of  electric  pulses  of  complex 
shape  is  described.  Each  section  of  the  pulse  can  be  independently 
controlled  both  in  shape  and  amplitude.  The  design  principle  of  such 
a  generator  is  related  to  tne  task  of  obtaining  millisecond  pulses 
with  a  cur-«nt  amplitude  of  hundreds  end  thousands  of  amperes.  The 
generator  can  be  most  profitably  used  for  the  production  of 
large-emol i tude  current  pulses  of  prescribed  shape  in  various  types 
of  coils.  In  the  majority  of  practical  cases  the  generator  makes  it 
possible  to  reproduce  a  prescribed  low  of  current  variation.  2  Refs. 
Primary  Keywords-  Pulse  Generation  System;  Variable  Pulse  Shepe; 

Several  Independent  Sections;  Millisecond  Pulse 
Width;  100  kA  Pulse  Amplitude 
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(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Liquid.  Electrical;  Liquid) 

AN  INVESTIGATION  OF  THE  ELECTRIC  STRENGTH  OF  SOME  LIQUID  DIELECTRICS 
SUBJECT  TO  NANOSECOND  VOLTAGE  PULSES 

N.S.  Rudenko  and  V.I.  Tsvetkov 

Tomsk  Polytechnic  Institute,  Tomsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  10.  No.  10,  pp  1417-1419 
(10/196S). 

Trans.  From:  Zhurnal  Takhni cheskoi  Fiziki  35,  1840-1843  (October  1965) 
Experimental  tests  of  the  electric  strength  of  transformer  oil, 
doubly-distilled  water,  and  process  water  subject  to  nanosecond 
voltage  pulses  are  described  for  sample  thickness  of  50.  100.  200, 
and  530  microns.  The  function  E/sub  b/  =  f(t/sub  d/ )  E/sub  b/  is  the 
electric  field  st-ength  at  breakdown,  and  t/sub  d/  is  the  discharge 
time)  can  be  explained  under  the  assumption  that  the  discharge  is 
electronic  The  results  of  the  experiments  yield  the  significant 
conclusion  that  water  can  be  used  as  an  insulator  in  high-voltage 
nanosecond  devices;  it  is  at  least  as  good  as  transformer  oil.  4 
Refs. 

Prirary  Keywords:  liquid  Insulation;  Transformer  Oil:  Water;  Thin 

Specimen  Thickness;  Breakdown  Voltage  Measurement; 

C om per i son  Of  Results 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generat i on ) 

CEPTAIN  CHARACTERISTICS  OF  COLD  CATHODES 
I  7.  Gleizer  and  5V.  Okulov 
Tomsk  Pclytechn  c  Institute.  Tomsk,  USSR 

Instruments  And  Experimental  Techniaues.  Vol.  16,  No.  4,  pp  1214-1215 

;0A,  I  4 ' 3 ) . 

Trans  From  Pr'bory  i  Tekhni ka  Eksoerimenta  4,  196—197  (July-August 
19/5) 

The  P'ocedure  is  described  and  results  are  presented  for  an 
i nvest i gat • on  of  the  emission  capacity  and  stability  of  the  current 
from  various  cold  cathodes.  The  service  life  of  a  multiomittor 
cathode  with  2000  points  and  a  war k i ng-sur face  diameter  of  9  mm  is 
determined.  Fo-  a  diode  voltage  of  130  kV  and  a  pulse  length  of  15 
nsec  the  average  current  in  the  cathode  was  430  A  for  a  relative 
seoare  scatter  of  <*'< .  After  1Tb  pulses  the  cathode 
characteristics  did  not  change.  4  Refs. 

Primary  Keywords:  Field  Emission  Diode;  Mu  1 1  i  era  i  1 1  er  Cathode;  Life 
Test.  130  kV  Operating  Voltage;  430  A  Current 
COPYRIGHT:  1974  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


6447 

(PARTICLE  BEAMS.  ICN) 

; Generat ' on ) 

C0UECT1VE  ACCELERATION  OF  IONS  IN  RELATIVISTIC  ELECTRON  BEAMS 
4.M.  Bystritskii.  V.I.  Podkatov.  A.G.  Sterligov.  G.E.  Romnev  end  Yu.P. 
Usov 


Pr 


viot  Physics-Technical  Physics.  Vol.  2.  No.  1,  PP  30-32  (01/1976). 
arts .  From:  Zhurnal  Tekhni  chaskoi  Fiziki  2.  80-84  (January  1976) 

The  model  advanced  of  a  two-dimensional  stationary  well  formed 
behind  the  anode  of  a  nanosecond  accelerator,  as  well  as  the  results 
of  recent  investigations  on  ion  acceleration  in  a  relativistic 
electron  beam ,  (RE3),  indicate  a  threshold  injection  current  I/sub 
thr/  below  which  : on  acceleration  is  not  observed.  To  obtain 
additional  data  on  the  processes  connect  id  with  acceleration  of  ions 
in  REB,  wo  have  undertaken  tho  i nvest i ga  ;  i ons  reported  below.  In  the 
firs',  group  of  experiments  we  estah  the  threshold  values  of  the 

injection  current  for  several  diamt  of  the  drift  tubes  (70  and  90 

mm j .  As  a  rule,  the  ion  pulses  with  amp  i tude  above  the 
o 1 ect r emognet i c - nc i so  level  (<=  10  V)  « jpsf  r  at  values  of  the 
injection  cur, «nt  larger  than  (1.3-1. 4)  I/sub  lim/.  In  the  second 
group  of  excerirpn*'.  we  investigate  tho  efficiency  of  ion 
acceleration  as  a  function  of  the  pnessure  of  the  gas  filling  the 
<fr  f  t  t  ..he  9  Re*  s 

ryy  sn.'.orris  Ci!  Jnc* ’ve  Acceleration.  Relativistic  Electron  Beam; 

ku’e  Inceciert  Current  Range:  Threshold  Current.  Ion 
c  e.ir-  Ge-e*at  on  Efficiency 
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(PARTICLE  BEAMS,  ION) 

( Generat  > on ) 

COLLECTIVE  ION  ACCELERATION  BY  A  HIGH-CURRENT  RELATIVISTIC  ELECTRON  BEAM 
VI.  Kucharov 

Gork • i i  Polytechnic  Institute.  USSR 

Soviat  Physics-Technical  Physic*.  Vol.  20,  No.  6,  pp  817-819  (12/1975). 
Trans.  Fro*:  Zhurnal  Tekhmcheskei  Fiziki  45,  1307-1310  (June  1975  ) 

Two-d  msnsional  ion  accalaration  by  the  quasi atat i c  field  of  a 
high-currant  ralativistic  baam  moving  with  respact  to  tha  ion  in  a 
strong  external  magnetic  field  is  studied  analytically  and 
numerically.  The  accelerating  and  focusing  fields  are  found  as 
functions  of  tha  baam  currant.  Tha  maximum  energy  and  density  of  the 
accelerated  ions  are  evaluated.  15  Refs. 

•rimary  Keywords:  Collective  Acceleration;  External  Magnetic  Field; 

Beam  Focusing;  Theory;  Analytical  Calculation; 
Numerical  Calculation;  Energy  Density  Calculation 
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(PARTICLE  BEAMS.  ELECTRON) 

( Genarat i on ) 

COMPUTATION  OF  THE  ELECTRIC  FIELD  AT  MULTIPOINT  CATHODES 
S.Ya.  Belomytsev,  S.F.  Bugaev.  V.P.  Il’in.  E.A.  Litvinov  end  G  A 
Mesyat  a 

Institute  Of  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR. 

Moscow.  USSR 

Soviet  Physics  Journal.  Vol.  18.  No.  11.  pp  1422-1423  (11/1975). 

Tr«ns  From  Izvestiya  Vysshikh  Uchobnykh  Zavedenit  18,  142-143 
(November  1975) 

Ribbon  electron  beams  w;th  cross-sectional  areas  bf  1E2-IE4  sq.cm, 
are  now  used  in  powerful  electron  ionization  gas  lasers.  Such  beams 
are  produced  using  multipoint  cold  cathodes  with  explosive  emission 
of  electrons-  The  exslosicn  of  the  tips  of  the  points  does  not  take 
place  simultaneously  with  application  of  the  vcltage,  but  after  some 
time  called  the  delay  time  t/sub  d/ .  To  obtain  a  rectangular  current 
pulse  it  is  necessary  that  the  t/sub  d /  for  most  of  the  peaks  should 
be  comparable  to  the  risetime  of  the  voltage  front  (t/sub  d/  <=  t/sub 
r/).  3  Refs. 

Primary  Keywords:  E-beam  Generation;  Multipoint  Cathode;  Rectangular 
Beam  Pulse;  Theory;  Numerical  Calculation;  E-fteld 
Calculation;  Analytical  Formula 
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(PULSE  GENERATORS) 

(Currant ) 

CURRENT  PULSE  GENERATOR 

B  F.  Bayanov,  A.V.  Il’in,  V.N.  Pakin.  A.P.  Panov  and  G.I.  Sil’vestrov 
Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

Instruments  And  Experimental  Techniques,  No.  5,  pp  1113-1117  (10/1968), 
Trans.  From:  Pribory  »  Tekhnike  Eksperimente  5.  96-100 
( September-October  1968) 

A  generator  producing  on  an  inductive  load  of  approx imately  IE-7  H 
current  pulses  with  a  flat  peak  with  an  amplitude  to  200  kA  at  a 
pulse  duration  of  130  microseconds  is  described.  Problems  of 
commutation,  design  of  pulse  t ransf ormer s .  method  of  effective 
shaping  of  a  flat  peck,  and  stabi 1 i sat i on  of  pulsed  current  within 
approximately  s-0.1*  at  a  pulse  repetition  frequency  of  up  to  5  Hz 
are  examined.  Experimental  data  are  given  on  the  use  of  TG11-2500/35 
pulsed  thyratrons  in  nonstandard  regimes  of  switching  current  pulses 
with  a  duration  of  100-300  mi croseconds .  4  Refs 

Primary  Keywords:  Constant-cur  rent  Pulse;  Inductive  load;  130 

Microsecond  Duration;  Pulse  Transf ormer ;  Good 
Repeatability;  Rep-rated 
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(PULSE  GENERATORS;  SWITCHES,  CLOSING) 

(Capacitiva;  Gas  Gaps.  Optical) 

DRIVEN  HIGH-VOLTAGE  NANOSECOND  PULSE  GENERATOR  TRIGGERED  BY  LASER 
RADIATION 

V.Yu.  Petrun'kin,  L.N.  Pakhomov  and  P.A.  Andreev 
Leningrad  Poly tachni cal  Instituta,  Leningrad,  USSR 

Instruments  And  Exper imentel  Techniques.  Vol.  IS,  No.  2.  pp  515-517 
(04/1972). 

Trans.  From:  Pribory  i  Tekhnike  Eksperimente  2,  178-1B0  (Merch-April 
1972) 

A  high-voltage  pulse  generator  (amplitude  30  kV)  is  describe-1 
which  is  triggered  by  laser  radiation.  The  generator  is  distinguished 
by  a  high  sensitivity  to  the  magnitude  of  the  triggering  light  energy 
(not  exceeding  IE-3  J),  e  short  operate  delay  (appr ox imately  40 
nsec),  and  a  pulse  leading-edge  duration  <1.5  nsac.  A  generator 
construction  is  presented  which  allo-.s  the  shar  ng  of  several 
synchronous  high-voltage  pulses  obtained  in  various  channels  6  Refs 
Primary  Keywords:  Nd-gioss  laser;  Steel  Electrodes.  Strip  Line 

Configuration.  Nanosecond  Rise  Time;  Four-pulse 
Output 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generat i on  > 

ELECTRON  ENERGY  SPECTRUM  IN  HIGH-ENERGY  NANOSECOND  ACCELERATORS 
V.V.  Kremnev.  G.A.  Mesyats  and  V.P.  Reznikov 
Academy  of  Sciences  of  the  USSR,  Tomsk.  USSR 

Soviet  Physi cs-Technical  Physics.  Vol.  19,  No.  10.  pp  1342-1344 
(04/1975) . 

Trans.  From:  Zhurnal  Teknicheskoi  Fiziki  44,  2168-2173  (October  1974) 

The  effects  of  matching  the  storage  line  to  the  diode,  the 
switching  time,  ond  Circuit  inductance  on  the  electron  energy 
spectrum  of  an  accelerator  beam  are  considered.  The  spectrum  is 
analyzed  for  a  linear  load,  a  diode  with  e  field  emission  cathcde.  a 
diode  with  a  thermionic  cathode  ( three- halves  lew)  and  a  diode  w*h 
explosive  electron  emission.  Relationships  are  obtained  for  the 
Spectrum  amnlitude  and  half-width  and  for  the  maximum  electron  energy 
in  the  beam.  Equations  a*-e  derived  for  estimating  the  effects  on  the 
energy  spectrum  of  the  electron  beam  of  movement  of  the  plasma  front 
in  a  diode  with  explosive  emission  and  of  retardation  in  a  fo;l  at 
the  diode  output.  *  Refs. 

Primary  Keywords:  £-beam  Generation;  Thermionic  Emission  Diode.  Held 
Emission  Diode;  Storage  Line:  Impedance  Matching. 
Switching  Time;  Inductence;  Effect  On  Beam. 

Explosive  Emission 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on ) 

EMISSION  OF  ELECTRONS  FROM  THE  PLASMA  OF  AN  UNCOMPLETED  DISCHARGE  ALONG 
A  DIELECTRIC  IN  A  VACUUM 
S  P  Bugaev  and  G.A.  Mesyats 
Academy  of  Sciences  of  th#  USSR,  Tomsk.  USSR 
Soviet  Physi ci- Dok ledv ,  Vol.  16.  No  1.  pp  41-43  (97/1971). 

Trans.  From  Doklady  Adademi i  Nauk  SSSR  196.  324-326  (January  1971) 

The  discharge  current  in  an  uncompleted  discharge  along  a 
dielertric  in  a  vacuum  increases  with  increasing  epsilon/sub  0/  of 
the  d>electric  other  conditions  rqnuning  equal.  Therefore,  we 
investigated  the  emission  of  electrons  from  the  plesme  of  the 
discharge  along  a  surface  o*  barium  titanate  (BaTiO/eub  3/)  having 
ensilon/vub  D/'ISOC.  A  disk  made  of  BaTiO/sub  5/  and  having  a 
th-ckness  0~2  mm  was  mounted  <n  e  vacuum  chamber.  A  layer  of  silver 
vos  brazed  onto  one  side  of  the  disk,  while  a  needle  made  of  tungsten 
hav<ng  a  point  radius  aoprox ' mately  25  micron  wes  pressed  against  the 
other  &• do.  The  removal  of  electrons  from  the  plasma  was  carried  out 
by  means  of  an  extractor.  Voltage  pulses  ranging  from  04  to  4  kV 
niv'ig  a  leading  edge  t/sub  1/  =  1  nsec  and  length  t/sub  p/  2.  4;  8; 

20;  5C  nsec  were  oDplied  between  tho  electrodes.  8  Refs, 
priory  Keywords:  E-beom  Generation,  Dielectr-c  Surface  Fleshover; 

Effect  Of  Insulator  Dielectric  Constant,  Threshold 
Vci tege 
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Cr ARTICLE  BEAMS,  ION) 
l Generat ion) 

EXPERIMENTS  CM  ACCELERATION  OF  DEUTER0NS  AND  PROTONS  IN  AN  FlECTRGN 
BEAM  PASSING  THROUGH  A  GAS 

A. A.  Kolnmenskii.  V.M.  Likhachev.  I.V.  S i n i 1 ’ sh-h i k ova .  0  A.  Sm i t  and 
V  N  Ivanov 

P  N.  Lebedev  Phy*;cs  Inst.tute.  Academy  of  Sciences  of  the  USSR. 

Moscow.  USSR 

Scv i et  Physcs  JE7P,  Vol  41.  No.  1.  dp  26-27  (01/1975). 

Trans  From:  Zhurnal  Ek spar i men t a  1 ' no >  I  Teorat i chesko i  Fiziki  68. 
51-54  (January  1975) 

We  have  carried  out  experiments  on  acceleration  of  douterons  end 
protons  on  passage  of  a  nigh-current  electron  beam  through  a  low 
pressure  gas  at  nu/gamma:0  37.  r0r  an  electron  energy  of  7CC  keV  the 
n.axfuri  energy  of  the  acceleration  deuterons  and  protons  exceeds  2 
Me  7  The  total  number  of  accelerated  particles  in  a  pulse  reaches 
approx i mat *>1 y  1E12.  10  Refs. 

Primary  Keywords  Collective  Acceleration:  High  Beam  Energy;  Low  Beam 
Current:  Several  Diagnostics  Techniques 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on ) 

HIGH-CURRENT  CAVITY  ELECTRON  ACCELERATOR 
0  V .  1  remash vi 1 i ,  N.I.  Leont'ev  and  A. A.  PlyuttO 
Sukhumi  Physiotechnical  Institute,  Sukhumi,  USSR 

Instruments  And  Experimental  Techniquas.  No.  2.  pp  261-244  (84/1947). 
Trans.  From:  Pribory  i  Takhmka  Eksperimenta  2.  35-40  (March-Apri  1 
1967  ) 

The  ooerating  principle  of  a  pulsed  high-current  electron 
accelerator  with  the  following  parameters  is  described:  accelerating 
ootentiel  1-1.3  M'l .  electron  current  up  to  1E3  A  in  e  pulse  with  e 
duration  of  approximately  70  nsec.  The  frequency  of  the  operating 
cycles  is  1-5  Hz.  The  designs  of  th*  cavity  resonator  and  spark 
source  are  given,  along  with  their  basic  chsrac t ir i st • cs .  5  Refs 

Primary  Keywords  Rosor.ant  Cavity  Accelerator:  Design  Considerations: 

1  MV  Accelerating  Potential;  1  kA  Current;  Spark 
Source;  Rep-rated 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

INVESTIGATION  OF  THE  TIME  CHARACTERISTICS  OF  THE  TRANSITION  OF  FIELD 
EMISSION  TO  A  VACUUM  ARC 

G.K.  Kartsav,  G.A.  Mesya's.  D.I.  Proskurovsk ii ,  V.P.  Rotshtein  and  G.N. 
Fur so i 

A. A.  Zhdanov  tanningi-ad  State  University,  lenningrad.  USSR 
Soviet  Physi cs-Deklady,  Vol.  15.  No.  4.  pp  475-477  (11/1970). 

Trans.  From:  Doklady  Akadomi i  Nauk  SSSR  192.  309-312  (May  1970) 

It  was  of  interest  to  investigate  the  explosion  of  emitters  et 
much  h  .  ur  field  current  densities  thon  previously  done  and  to 
investigate  thoroughly  the  change  in  current  from  the  start  of 
explosion  to  complete  occupation  of  the  gap  by  plasma.  An  increase  in 
current  density  leods  to  a  reduction  of  th*  time  before  explosion 
and.  hence,  to  obtain  maximum  current  densities  (>1E9  A/sq.cm.)  we 
used  voltage  Pulses  with  *  rise  time  T/sub  r/  approximately  IE-9  sec 
ond  a  length  1/sub  p/  of  5  nsec  to  4  m i croseconds .  The  circuit  of  the 
pulse  generator  was  described  previously.  The  current  flowing  through 
tha  vecuum  gop  was  measured  et  different  stages  with  a  resolution  of 
not  more  than  IE-9  sec.  The  sensitivity  of  current  measurement  wes 
7E-2  A.  15  Refs 

Pruna-y  Keywords:  Vacuum  Breakdown;  Arc  Transition;  Single  Crystal 

Tungsten  Cathode;  Cathode  Explosion;  Comparison  With 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on ) 

MULTIELEMENT  ACCELERATORS  BASED  ON  RADIAL  LINES 
A. I.  Pav i ovsk i i .  VS.  Bosamykin,  G.O.  Kuleshov,  A. I.  Gerasimov,  V.A. 
Tar-arak»n  and  A.P.  Klement'ev 

Soviet  Physics  Doklady,  Vol.  20.  No.  6,  pp  441-443  (06/1975). 

Ir.m*  .  From:  Doklady  Akademi  i  Nauk  SSSR  222,  817-820  (June  1975) 

For  several  years  the  authors  have  been  carrying  out 
investigations  on  high-current  pulsed  electron  accelerators  based  on 
radial  lines,  which  allow  the  realization  of  cylindrical  accumulation 
of  electromagnetic  energy.  The  maximum  energy  flux  density  is 
determined  by  the  limiting  values  of  the  electric  end  magnetic  fields 
which  are  attained  in  such  devices.  In  many  important  practical  cases 
tho  pulse  length  and  the  magnitude  of  the  working  voltage  are 
stipulated  With  allowance  for  the  dielectric  strength  of  the 
dielectrics  which  aro  used,  these  conditions  uniquely  determine  th* 
upper  limit  of  th*  ener gy - sou r c e  power.  One  of  the  methods  for 
achieving  n  further  increase  in  the  power  of  high-current 
/.r  r  e  l  er  at  i  on  and  other  installations  <n  which  e  high  density  of  th* 
electromagnetic  energy  flux  is  required  involves  the  us*  of  a  large 
nu^qr  of  rodial  lines,  which  are  connected  in  series,  in  parallel, 
t-  i r  a  mixed  manner,  depending  on  the  required  amplitudes  of  the 
■ j’r»r‘  n- rt  the  voltage  5  Refs. 

|,,,r.rV  xey^-rds  Partial  l»ne.  Accelerator.  Insulation  Considerations; 
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(BREAKDOWN  STUDIES) 

(Gas.  E-beam) 

NONINDEPENDENT  PULSED  ATMOSPHERIC  PRESSURE  DISCHARGE  SUSTAINED  BY  A 
HIGH-ENERGY  ELECTRON  BEAU  LASTING  100  MICROSECONDS 

Yu. I.  Vychkov,  S.A.  Gankin.  Yu.D.  Korolev,  G.A.  Mesyats.  W.G.  Rabotkin 
and  A . G  Fi Ionov 

Institute  Of  Atmospheric  Optics.  Acedemy  of  Sciences  of  tha  USSR. 
Moscow.  USSR 

Soviat  Physics  Journal.  Vol.  18.  No.  11.  pp  1618-1617  (11/1975). 

Trans.  Fro*:  Izvastiya  Vysshikh  Uchebnykh  Zavadomi,  Fizika  18, 

157-140  ( Nova* bar  1775) 

Tha  usa  of  a  htgh-enQrgy  alactron  beam  for  ionizing  a  gas  is  an 
affactiva  method  of  exciting  high-pressure  spaca  dischargas.  Tha  usa 
of  ccmpa*-at  i  valy  waak  beams  substantially  increases  the  duration  of 
such  discharges  and  allows  us  to  obtain  stationary  combustion 
conditions  for  weak  electric  fields  that  obviously  insure  that  tha 
di scharga  hi  11  be  non i ndapendent .  However,  in  this  case  the  salection 
of  cond.tions  for  maxiawl  energy  influx  into  the  space  discharge 
involves  theoretical  questions.  The  problem  of  how  to  increase  the 
input  erergy  while  maintaining  the  stability  of  the  discharge  will  be 
considered  in  the  present  work.  An  instrument  similar  to  that 
doscr  bed  previously  was  used  to  excite  an  atmospheric  pressure 
discharge  in  CO/sub  2/;N/sub  2/  mixtures.  The  duration  of  the  beam 
current  was  IE-4  sec.  Electrons  were  injected  through  the  gos 
discharge  gap  cathode  over  an  area  of  6x6  cm.  Intereleetron  distance 
d  was  6  cm.  The  energy  scattered  in  the  gas  was  determined  from 
osc  •  1 1  ogi-ars  as  well  as  from  readings  of  an  electrostatic  kilovolt 
mater,  which  was  connected  in  parallel  to  the  gar  and  a  cell-charged 
capacitance.  The  capacitance  was  selected  as  sufficiently  high  in 
order  to  insure  that  the  elactric  field  would  be  constant  during  the 
pulse  f  Pefs. 

Primary  Keywords:  Atmospheric  Pressure  Discharge;  High-energy  Electron 
Beam;  E-beam  Excited  Discharge;  IE-4  sec  Beam 
Current  Duration;  Non i ndapendent  Discharge; 

Discharge  Stability,  Nonuniform  Ionization 

COPYRIGHT:  1776  PLENUM  PRESS.  REPRINTED  WITH  PERMISSIOH 


6476 

(POWER  TRANSMISSION) 

( Contacts ) 

REMOTELY  CONTROLLED  CONTACTS  CARRYING  MEGAAMPERE  CURRENTS 
G.S.  Villeval'd.  V.N.  Karasyuk  and  G-I.  Sil'vestrov 
Nuclaar  Physics  Institute.  Academy  of  Sciences  of  tha  USSR. 
Novosibirsk,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  21.  No.  4,  pp  980-782 
(08/1778) . 

Trans.  Froms  Pribory  i  Takhnika  Eksperimenta  4.  128-150  (July-August 
1778) 

Tha  construction  and  the  manuf ectur i ng  technology  is  described  of 
ennular  hydraulic  contact  clamps.  Results  are  presented  of  lifetime 
tests  at  a  current  of  approx imately  1  MA  made  on  clamps  with 
diameters  of  80-170  am  5  Refs. 

Primary  Keywords:  High  Current  Contact;  Hydraulic  Closing;  1  MA 
Currant  Capability;  High  Reliability 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Elactrical) 

REPRODUCIBILITY  OF  DELAY  TIME  FOR  BREAKDOWN  OF  HIGH-PRESSURE  TRIGGERED 
SPARK  GAP S 

G.S.  Korshunov,  N.S.  Rudenko  and  V.I.  Tsvatkov 

Soviet  Physics-Technical  Physics.  Vol.  14,  No.  8,  pp  1074-1078 
(02/1770)  . 

Trans.  From:  Zhurnal  T ekhn i chasko i  Fiziki  57,  1450-1456  (August  1769) 
Results  are  given  of  studies  of  breakdown  delay  tima  of 
hi gh-pressur#  (d=1  to  15  atm)  triggered  spark  gaps  in  the  nanosecond 
rang#  with  positive  end  negative  pulses,  both  with  and  without 
irradiation  of  the  spark  gap.  The  tests  were  made  with  pulse 
amplitudes  of  100  to  600  kV  with  2  nsec  front.  Two  variants  of 
irradiation  were  used.  Prior  irradiation  did  not  improve  stability. 
High  stability  is  obtained  by  irradiating  the  gap  at  the  time  the 
trigger  pulse  i*  applied  (t/sub  tr/  =  7  ♦or-  0.5  nsec,  t/sub  tr/=29 
♦or-  5  nsec).  It  is  shown  that  cathode  irradiation  plays  the  major 
part ,  mainly  by  causing  electron  emission  from  the  cathode. 

Photoi on i zat » on  of  gas  in  tha  discharge  gap  is  not  important. 
Recommendot  i  ons  are  given  concerning  the  const  '■tc  t  i  on  of 
high-stability  trigger  gaps  operating  at  hundreds  of  kilovolts  in  the 
nanosecond  time  range.  11  Refs. 

Primary  Keywords:  Spark  Gap;  Delay  Measurement;  1-15  atm  Pressure 
Range;  Bipoior  Trigger  Pulses;  Gap  Irradiation; 
Cathode  Effects 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generati on) 

SELF-ACCELERATION  OF  AN  ELECTRON  BEAM  IN  A  CYROTROPIC  MEDIUM 

N.N.  Nasonov  and  A.M.  Shenderovich 

Phy si co technical  Institute.  Acodemy  of  Sciences  of  the  Ukrainian  SSR, 
Khar’kov,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  20,  No.  7,  pp  752-955  (07/1975). 

Trans.  From:  Zhurnal  Takhnicheskoi  Fiziki  45,  1476-1481  (July  1775) 

In  a  theoretical  study  of  the  excitation  of  electromagnetic  fields 
by  en  electron  beam  passing  through  a  longitudinally  magnetized 
ferrite,  celculetions  are  carried  out  for  two  casts:  that  of  an 
infinite  gyrotropic  medium  and  that  of  a  waveguide  partially  filled 
with  e  ferrite.  After  the  front  of  the  beam  pulse  passes,  a 
longitudinal  electric  field  arises  as  e  result  of  the  precession  of 
the  magnetic  moment  of  the  ferrite.  This  electric  field  accelerates 
part  of  the  beam.  4  Refs. 

Primary  Keywords  E-beam  Acce 1 oret i on ;  Gyrotropic  Medium; 

Far r i ta-f i 1 1 ed  Waveguide;  Magnetic  Moment  Precession 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

$p  ARK  CURRENT  AND  VOLTAGE  IH  NANOSECOND  BREAKDOWN  OF  A  GAS  GAP 

G.A.  Mesyats,  V.V.  Kremnev,  G.S.  Kpr»hunov  end  Yu. 8.  Yenkelevich 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviat  Physics-Technical  Physics.  Vol.  14,  No.  1.  pp  47-55  (07/1767). 

Trans.  From:  Zhurnal  Takhnicheskoi  Fiziki  57,  75-81  (January  1769) 
Current  end  voltage  across  a  spark  gap  in  a  pulsed  breakdown  in 
air  were  calculated  as  t i me-depandent  variables,  with  the  resistance 
of  the  discharge  circuit  and  the  capacitance  of  the  spark  gap  taken 
into  account.  Trie  current  in  the  spark  gap  was  assumed  to  be 
Controlled  by  avalanche  electrons.  Excellent  egreement  between 
theoretical  and  experimental  curves  was  obtained  at  spark  gap 
Overvoltage  levels.  A  simple  eauation  is  proposad  for  calculating  tha 
maximum  slope  of  voltage  decay  across  the  spark  gap,  ignoring  gap 
capacitance.  The  conditions  under  which  this  equation  is  valid  are 
specified.  The  effect  of  increased  rate  of  gap  voltage  decay  with 
increased  intarelectrode  capacitance  is  domonstreted ■  11  Refs. 

Primary  Keywords:  Gas  Spark  Gap;  Air  Gap;  Curren t  Maas urementi  Voltage 
Measurement ;  Experiment ;  T heory ,  Good  Agreement ; 
Analytical  Formula 
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(PARTICLE  BEAMS,  ELECTRON) 

( Ggnerat i on ) 

THE  EMISSION  OF  OXIDE  CATHODES  IN  A  STRONG  LONGITUDINAL  MAGNETIC  FIELD 

S  Rutshteyn 

Radio  Engi near i ng  And  Electronics  Physics.  Vol.  16.  No.  4.  pp  710-712 
C  04/1971  ) . 

Tr*ns.  From:  Radi ptokhn i ka  i  Elektronika  16.  648-650  (April  1771) 

Tho  authors  theorize  that  the  discrepancy  betwaan  experimental  and 
theoretical  values  of  the  electron  emission  ef  an  oxide  cathode  is 
due  to  the  porosity  of  the  oxide  coating.  This  porosity  of  the 
coating  allows  electrons  to  be  emitted  from  the  base  of  oxide 
particles  which  increases  the  total  emitting  surface.  To  test  this 
theory,  the  emission  of  an  oxide  cathode  is  measured  with  and  without 
a  longitudinal  magnetic  field.  Emission  is  found  to  be  reduced 
Significantly  for  large  currents,  which  supports  the  hypothesis  that 
oxide  porosity  effects  are  important.  5  Ref*. 

Primary  Keywords:  E-boom  Generation;  Thermionic  Cothode;  Oxide 
Cathode;  Longitudinal  Magnetic  Field;  Reduced 
Emission;  Area  Effects 
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(Pulse  generators) 

(Pulse  Forming  Lines) 

IMPROVEMENTS  ON  TRANSMISSION-LINE  PULSERS 
R-E.  Dollinger,  C.P.  Scheffler  and  D.A.  Moll 
State  University  of  New  York  at  Buffalo.  Buffalo.  NY  14226 
I -EE  Transactions  On  Electron  Devices,  Vol.  ED-26,  No.  10  pp  1551-1555 
(  10/1979)  . 

A  series  of  pulsers  operating  up  to  100  kW  with  efficiencies  up  to 
60  percent  have  been  built.  The  voltage  levels,  rise  tines, 
durations,  and  repetition  rates  have  been  investigated  for  pulsers 
operating  i nto  di  f f erent  loads.  The  difficulties  of  mechanical  and 
solid-state  switching  (e.g.,  contact  erosion,  sticking,  and  bouncing 
contacts),  have  boon  elimated  by  using  a  stream  of  mercury  droplets 
<o  bridge  the  gap  between  two  switch  electrodes  in  order  to  discharge 
a  transmission  line  into  a  load  or  by  discharging  charged  mercury 
droplets  into  tho  load  9  Refs. 

Pr.n-ary  Keywords:  Pulse  Generator;  Fast  Rise;  Low  Impedance;  Pep-reted 
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(PULSE  GENERATORS) 

(Tr igger ) 

A  PROGRAMMING  GENERATOR  PRODUCING  POWERFUL  NANOSECOND  PULSES 

V.P.  Krylov,  AN.  Meshkov,  V.H.  Smirnov  end  V.I.  Shishko 

Gork’ii  Polytechnic  Institute.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  18,  No.  6.  pp  1788-1787 

(12/1975). 

Trans.  From;  Pribory  i  Takhnika  Eksperimenta  6,  106-107 
(November-December  1775) 

A  controlled  paired-pulse  generator  is  described  which  uses  the 
shaping  of  alec* romagnet i c  shock  waves  in  a  transmission  line 
containing  ferrte.  The  external  program  stipulates  the  time  interval 
between  the  ,  i.Isc  edges  (10.  SO.  or  250  nsec)  which  determines  the 
duration  of  tho  electron  beam  in  a  high-current  linear  electron 
accelerator  to  which  the  generator  pulses  having  an  amplitude  of  4  kV 
are  supplied.  The  generator  ensures  e  rise  end  decay  tima  of  tha 
electron  concentration  in  the  baam  amounting  to  2  nsec,  and  a  tima 
instability  of  the  beam  relative  to  the  starting  pulse  which  does  not 
exceed  1  nsec.  2  Ref*. 

Primary  Keywords:  Pulse  Generator;  Paired-pulse  Generator;  Farrita 

Loaded  Lina;  Electromagnetic  Shock  Wave;  2  ns  Rise 
And  Fell;  40 -ohm  Jnpedance 
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(SWITCHES,  OPENING) 

(Hall  Effect) 

#°PL 1CAT I  ON  OF  THE  HALL  EFFECT  TO  THE  SWITCHING  OF  INDUCTIVE  CIRCUITS 
F  K.  I  nail .  A.E.  Robson  and  P.J.  Turchi 
Naval  Research  Lab,  Washington.  DC  20575 

The  Review  Of  Scientific  Instruments.  Vol.  48.  No.  4,  pp  442-445 
(04/1977 ) . 

Experiments  are  described  in  which  tha  application  of  a  pulsed 
magnetic  field  to  a  Corbino  disk  of  indium  antimonide  causes  an 
increase  in  resistance  of  about  2  orders  of  magn;tude  m  a  time  of  5 
microseconds  The  use  of  this  element  as  a  switch  for  tha  transfer  of 
energy  from  on  inductive  energy  store  is  discussed.  7  Refs. 

Primary  Keywords:  Hall  Effect  Switch;  Pulsed  Magnetic  Field;  Indium 
Antimonide;  Corbino  Disk;  100-fold  Increase  In 
Resistance;  S  Microsecond  Rise  Time 
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( BREAKDOWN  STUDIES;  PARTICLE  BEAMS »  ELECTRON) 

(Vacuum.  Electrical:  Generation) 

ARRANGEMENT  FOR  STU0YING  FIELD  EMISSION  IN  THE  NANOSECOND  AND 
SUBNANOSECOND  RANGES 

B.A.  Kovel.  0.1.  Proskurovsk i i  anrfV.P.  Rotshtain 

Academy  of  Sciences  of  the  USSR,  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  22,  No.  A,  pp  1146-1151 
(OB/1979). 

Trans.  From:  Pribory  i  Takhnike  Eksper i manta  A,  243-247  (July-August 
1979) 

An  axpar ioiental  arrangement  is  described  for  studying  field 
amission  in  the  pre-explosion  mode  with  a  pulse  duration  of  up  to  0.7 
nsec.  The  Fowar-Nordh*  i  is  character  i  st  i  cs  ere  given  along  with 
osci 1 lo;re»j  of  the  transition  of  field  amission  to  tha  explosion 
emission  mode.  S  Refs. 

Primary  Keywords:  Field  Emission;  High  Current  Density;  Emitter 

Melting;  Vacuum  Breakdown;  Peak  Current  vs  Pulse 
Width 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

BREAKDOWN  MECHANISM  OF  A  NARROW  AIR  GAP.  II 

5.1.  Andreev  end  B.H.  Sokolov 

Soviet  Physics-Technical  Physics,  Vol.  11,  No.  2.  pp  254-256  (08/1966). 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  36,  549-552  (February  1966) 
The  current-  impedance,  and  dissipated  energy  ere  measured  for 
diffjs'or  glow  formation  when  the  discharge  gap  is  broken  down  by 
nanosecond  oulsos.  The  conditions  for  formation  of  a  cathode  spot  end 
of  a  saark  channel  in  e  discharge  in  air  at  pd-45  Torr  cm.  are 
• nvest i gatad.  8  Refs. 

Primary  Keywords:  Air  Breakdown;  Current  Measurement;  Energy 

Dissipated;  Glow  Discharge;  Nanosecond  Pulse; 

Cathode  Soot:  Spark  Channel 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generation) 

ELECTRON  ACCELERATION  IN  A  TWO-CONDUCTOR  STRUCTURE 

EG.  Bessonov  and  A.V.  Serov 

P.N.  Lebedev  Physics  Institute.  Academy  of  Sciences  of  tha  USSR, 

Moscow.  USSR 

Soviet  Technical  Physics  Letters.  Vol.  4,  No.  4,  pp  188-189  (04/1978). 

Trans.  From:  Pis'ma  Zhurnal  Tekhnicheskoi  Fiziki  4,  467-470  (April  26. 

1978  ) 

Picosecond  beams  can  be  produced  by  shock  eccel eret i on-e  method  in 
which  the  Dertieles  are  accelerated  in  reflection  from  a  moving 
potential  barrier.  There  are  several  ways  to  produce  a  moving 
potential  barrier.  Fermi  drew  attention  to  one  possible  shock 
acceleration  mechanism  in  space.  Veksler  suggested  a  collective  shock 
acceleration  method.  This  method  is  now  usually  associated  with  the 
acceleration  of  positive  ions  in  tha  potential  well  of  on  electron 
ring  which  is  accelerated  as  it  collides  with  a  ’heavier*  electron 
ring  that  moves  with  a  relativistic  velocity.  With  the  shock 
acceleration  method,  a  heavy  electron  ring  can  also  ba  used  to 
accalerata  a  beam  of  negative  ions.  It  is  already  possible  to  produce 
an  electron  rmg  which  is  capable  of  reflecting  electrons  end 
negative  tons  which  ora  at  rest  with  an  energy  incramant 
approximately  100  MeV/m.  A  proposed  accelerating  structure  reflects 
Particles  from  a  moving  elact-omagnet i c  wave  with  a  longitudinal 
electric  field  component.  In  the  present  letter  we  report  on 
•xperimentol  study  of  electron  acceleration  in  *  structure  of  this 
kind.  9  Refs. 

Primary  Keywords:  Picosecond  E-beam  Generation;  Shock  Acceleration; 

Electron  Ring 
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(BREAKDOWN  STUDIES;  PARTICLE  BEAMS.  ION) 

(Vacuum,  Electrical;  Generation) 

EMISSION  PROPERTIES  OF  THE  PLASM-  OF  VACUUM  SPARKS  I. 

K  V.  Suledze  and  A. A.  Plyutto 

Soviet  Physi cs-Tachn i cai  Physics.  Vol.  10,  No.  7,  pp  1006- 
( 01/1966 ) . 

Trans.  From:  Zhurnal  Tekhr i chesko i  Fiziki  55.  1298-1507  ( 
The  am ' ssi on  p-oport<oT  of  tha  plasma  of  vacuum  spark 
prpdurmg  heavy- cur  rant  beams  of  H/mjp  ♦/  and  D/sup  ♦/  u 
source  were  studied  W’th  large  *mit*;ng  surface  (5  to  7 
•  on-cur  rent  densities  of  5  to  15  A/sq.cm,  and  total  ion 
50  to  170  A  in  a  lt-6  sec  Pulse  are  achieved.  The  ion  cu 
Faraday  cylinder  is  vO**  of  the  total  current.  Compensate 
beam  by  secondary  electrons  has  bean  observed.  Mass-spec 
investigations  show  that  the  H/sup  ♦/  and  D/ sup  */  ions 
of  the  total  beam  current  on  the  average.  29  Refs. 

Primary  Keywords  Ion  Beam  Generation;  Vacuum  Breakdown; 

Beam.  Myd-ngen  Ion  Beam;  Deuterium  Ion 
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(ENERGY  STORAGE.  CHEMICAL;  PULSE  GENERATORS) 

(Flu*  Compression  Generators;  Flux  Compression) 

EXPERIMENTS  WITH  AN  EXPLOSIVE-MAGNETIC  GENERATOR  IN  LABORATORY 
CONDITIONS 

E.l.  tichenkov.  A.E.  Voitenko,  A  F  Demchuk,  A. A.  Oeribes.  B.I. 

Kulikov.  Yu.E.  Nesterikhin  and  0  p.  Soholev 
Soviet  Physi cs-Dok lady.  Vol.  15.  Mo  12-  pp  1256-1257  (06/1969). 

Trar*».  From  Doklady  Akademi  i  Nauk  SSSR  185.  1289-  1291 
( November- December  1968) 

Explosi ve-megnet t c  generators  are  a  vary  promising  means  of 
conducting  experimental  work,  particularly  in  tha  field  of  high 
temperature  plasmas  and  short-durat i on  iron-free  accelerators  with 
mega-gnus*  fields.  The  main  advantages  of  using  explosives  in 
powerful  currant  sources,  as  compared,  for  ewa-rle,  with  banks  of 
capacitors,  are  found  in  the  large  output  of  electrical  power  end  the 
great  energy  Tha  i nvest i gat i ons  of  large  axol os i va-magnet i c 
generator,  have  bean  conducted  on  outdoor  proving  grounds,  because  of 
the  shock  wave  *"<J  th*  avplos  on  product  fragments  ereduced  during 
the  test  Tha  distinctive  feature  of  the  present  bbp«'  s  the  cor  -.cl 
Of  tapir  i  rnont  S  wth  e.«o  1  o  m  v  •  -magnet  i  c  generators  under  laboratory 
conditions,  which  enlarges  tha  possibilities  of  their  use.  5  Rvfs 
Primary  Keywords:  Flu*  Ccmpression  Generator;  Laboratory  Testing;  14 
MA  Cu-Tnt;  Plaia  Cor.f  i  gjnt  i  or 
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(SNITCHES.  CLOSING:  SWITCHES.  CLOSING) 

(Gas  Gaos.  Electrical;  Thyratrons) 

FAST  HIGH-VOLTAGE  HIGH-CURRENT  SWITCH:  T HYRATRON- SPARK  GAP  HYBRID 
R . B .  Gi bson 

Massachuaet t s  Institute  of  Technology,  Cambridge.  MA 
The  Roview  Of  Scientific  Instruments,  Vol.  50,  No.  11,  pp  14B9-1490 
(  1  1/1979)  . 

A  high-voltage  high-currant  switch  using  a  hydrogen  thyretron  in 
series  with  a  two-element  spark  gap  is  described.  The  hybrid  switch 
triggers  like  a  thyretron,  turn s  off  like  a  spark  gap,  and  holds  off 
twice  the  potential  of  either  element  elone.  0  Refs. 

Primary  Keywords:  Thyretron;  Self-trigger  Spark  Gap;  Series 

Comb’nation;  Thyretron  Triggering;  Spark  Gap  Recovery 
COPYRIGHT:  1979  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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C BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

INITIATION  OF  ELECTRICAL  BREAKDOWN  IN  VACUUM  BY  FIELD  EMISSION 

I. N.  SI«vkov 

Soviet  Physi cs-Tachnical  Physics.  Vol.  11,  No.  2,  pp  249-255  (08/1966). 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  56.  542-548  (February  1966) 

Approximate  values  of  currants  are  determined  by  analyzing  tha 
conoitions  at  the  electrodes  and  within  tha  i nterelectrode  geo 
leading  to  vacuum  breakdown  because  of  partial  malting  at  tha  anode 
and  at  tha  cathode  and  because  of  space  charge  resulting  from 
loniratien  of  the  a'ode  material  vapors.  The  relative  effectiveness 
of  the  above  processes  as  initiators  of  breakdown  between  flat 
electrodes  at  various  voltages  and  for  various  cathode 
mi crostructures  are  then  compared.  14  Refs. 

Primary  Keywords:  Field  Emission;  Prebreakdown  Currant;  Anode  Melting; 

Cathode  Melting;  Cathode  Mi crostructure;  Theory 

COPYRIG-T:  1966  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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NANOSECOND  PULSERS  FOR  MM  WAVE  TUBES 

J.  Stover.  N.  Komatsu  and  A.  Nieto 

FCOM,  Fort  Monmouth,  NJ  07705 

Interim  rapt.  no.  2.  Fob-May  79  Ho.  HAC-FR-79-14-555.  18p  (02/1980). 

Availability:  AD-A08C  990/5 

NT1S 

The  AVG  avalanche  transistor  has  bean  selected  as  tha  switching 
alamort  for  the  nanosecond  Dulsers.  Still  open  for  consi derat « on  is  a 
high  voltage  (400V)  VM0S  FET  that  will  be  available  shortly  for 
evaluation  cf  that  device  operating  in  avalanche  mode. 

Primary  Keywords:  Pulse  Generators;  Electronic  Switches;  Metal  Oxide 
Semiconductors;  Field  Effect  Transistors;  Switching 
Circuits;  Bipolar  Transistors;  Millimeter  Waves; 
Junction  Transistors:  Power  Supplies;  Avalanche 
Ef fectCElectroni cs) ;  Electron  Tubes:  Electric  Wire 

Secondary  Keywords:  Avalanche  Transistors;  NTISDODXA;  NTISDODA 
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[PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

PULSED  DESORPTION  SLOT  CATHODE 

E.k.  Dani I’tsav  ond  V.l.  Porshin 

Instruments  And  Exper i mental  Techniques.  Vol.  22.  No.  4,  pp  918-922 
(08/1979) . 

Trans.  Frcm  Pribory  i  Takhnike  Eksperimente  4,  56-59  (July-August 
1979) 

This  paper  describes  a  pulsed  desorption  slot  cathode  consisting 
of  an  assembly  projecting  above  a  metal  surface  and  comprising 
dielectric  walls,  the  sides  of  which  are  directed  along  tha  applied 
electric  field  while  tha  ends  lie  parallel  with  the  plana  of  tha 
anode.  A  cathode  with  an  aroa  of  approximately  1  sq.cm,  subjected  to 
a  Pulse  voltago  of  65  kV  with  duration  55  nsec  can  provide  e  current 
of  370  A.  The  authors  estimate  the  emission  capacity  of  such  e 
cathode.  The  stability  of  operation  of  the  cathode  is  shown  by 
experiment  to  be  high  at  a  currant  density  of  370  A/sq.cm.  8  Refs. 

Primary  Keywords:  Pulsod  Desorption  Slot  Cathode;  E-beam  Generation; 

D  electric  Structure;  Metel  Substrate;  Adsorbed  Gas 
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(PARTICLE  *EAM5 ,  ELECTRON) 

(  G  v*  or  at  i  on  ) 

SELF-ACCELERATION  OF  a  CHOPPED  ELECTRON  BEAM  IN  A  FERRITE-FILLED 
WAVEGUIDE 

N.N.  Nusonov  ond  AM.  Shenderovich 

PHvsi cotechn i cal  Institute,  Academy  of  Sciences  of  the  Ukrainian  5SR, 
Khor’kov,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  21.  No.  9,  pp  1090-1095 
(09/1976) . 

Trans  From:  Zhurnal  Tekhnicheskoi  Fiziki  46.  1875-1878  (September 
1976  ) 

The  shock  excitation  of  tha  precession  of  tha  magnetic  moment  of  a 
ferrite  hy  the  trailing  edge  of  an  intense  electron  beam  that  moves 
along  th*  axis  of  a  waveguide  filled  with  ferrite  rings,  magnetized 
to  saturation,  is  analysed.  Solution  of  Maxwell's  equations  end  the 
L  andau- 1  i  f  sh  i  t  z  equation  for  the  r  on*  a  gnat  i  zat  i  on  of  the  ferrite 
yields  an  electric  field  which  accelerates  the  particles  at  tha 
trailing  edge  of  the  beam.  Axially  magnetized  and  azimuthelly 
magnet  red  'orrites  «'•  considered.  3  Refs. 

P r i iM ' \  Keywords:  E-beam  Generation;  Sclf-acceleration;  Ferrite  Ring; 

Saturated  Magnet i za t i on ;  Remagnet i zat i on ;  E-fiald 
Generation 
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(SWITCHES.  OPENING) 

(Gas  Gaps.  Crossed-f ield) 

THE  GAMITRCN-A  HIGH  POWER  CROSSED-FI ELD  SWITCH  TUBE  FOR  HVDC 
INTERRUPTION 

M.A.  Lutz  and  G.A.  Hofmann 

Hughes  Research  Labs,  Malibu,  CA  90265 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-2,  No.  1,  pp  11-18 
(03/1974) . 

A  high  power  crossed-/ i eld  discharge  device  has  bean  developed  /or 
use  as  a  high  voltage  direct  current  interrupter.  This  device 
operates  at  low  pressure  <0.05  Torr),  conducting  current  at  a  fixed 
voltage  < approx i matoly  500  V)  only  in  the  presence  of  a  weak  magnetic 
field  ( app-oxi mate) y  100  G)  which  is  substantially  perpendicular  to 
the  electric  field  between  the  electrodes.  When  the  magnetic  field  is 
removed,  ionization  ceases  and  current  interruption  results.  Physical 
phenomena  occuring  in  this  device  have  been  investigated,  including 
the  glow-to-arc  transition,  gas  cleanup,  and  high  voltage  breakdown. 
Based  on  the  results  of  these  investigations,  switch  tubes  have  been 
developed  and  successfully  tested  at  the  2  kA,  100  kV  level,  with 
recovery  rates  in  excess  of  2  kV/m i croseconds .  The  availability  of 
such  devices  will  make  possible  many  applications  including  HVDC 
circuit  breakers,  AC  current  limiters,  and  practical  inductive  energy 
storage.  30  Refs. 

Primary  Keywords-  Crossod-f i eld  Switch:  Gamitron;  Opening  Switch; 

External  Magnetic  Field;  Field  Removal  Opening; 
Glow-to-arc  Transition;  Gas  Cleanup;  2 
kV/mi crosecond  Opening  Rate 
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(PARTICLE  BEAMS.  ELECTRON) 

( Ge-erat i on ) 

ThE  GROWTH  RATE  OF  THE  POWER  IN  A  PULSED  HIGH-CURRENT  BEAM  OF 
ACCELERATED  ELECTRONS 

I . N .  Si ' Vkov 

All-Union  Institute.  Moscow,  USSR 

Inst-.jmerts  And  Experimental  Techniques,  Vol.  IB,  No.  2,  pp  352-354 

<  05/ 1 5 ) 

Trans.  From:  Pribory  i  Tekhnika  Eksper  i  manta  2,  28-29  (flarch-Apr  i  1 
1975) 

It  is  shown  that  the  growth  rate  of  the  power  of  a  beam  of 
electrons  ootainad  in  pulsed  high-current  accelerators  is  limited  by 
the  wove  impedance  of  the  circuit  sections  and  primarily  by  the  wave 
impedance  of  the  diode.  The  indicated  limitation  may  be  overcome  by 
means  of  a  stepwise  increase  in  voltage.  A  method  for  effecting  such 
an  increase  is  proposed.  4  Refs. 

Primary  Keywords:  E-beam  Generation;  Power  Rise;  Circuit  Impedance; 

Diode  Impedance;  Voltage  Pulse  Shaping 
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(PARTICLE  BEAMS,  ELECTRON;  ENERGY  STORAGE.  INDUCTIVE) 

(Generation;  Systems) 

A  MULTIELECTRODE  El ECTR0N-0PT IC  SYSTEM  WITH  AN  INDUCTIVE  STORAGE  DEVICE 
FOR  A  HIGH-CURRENT  ACCELERATOR 
A. A.  Kozlov.  A . E .  Maslov,  6.1.  Prakhove  end  I.N.  Slivkov 
Prakhova,  And  I.N.  Slivkov  Sci ent i f i c-Reseerch  Institute  Of 
Opt i cophysi cal  Measurements.  Moscow.  USSR 
Instruments  And  Experimental  Techniques,  Vol.  18,  No.  3,  pp  685-687 
(06/1975). 

Trans.  From:  Pribory  i  Tekhnika  fksperimente  3,  25-27  (M ay-Junm  1975) 
The  circuit  of  an  accelerator  with  an  inductive  energy-storage 
device  and  a  mul t i electrode  electron-optic  system  is  described.  The 
results  of  studying  the  character i st i cs  of  such  e  system  with  models 
are  presonted.  The  possibility  of  creating  an  electron-optic  system 
having  the  properties  required  for  an  accelerator  is  demonstrated.  2 
Ref  s . 

Primary  Keywords-  E-beem  Generation;  Inductive  Energy  Store; 

Electron-optic  System;  Design  Considerations; 

Performance  Test 
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(SWITCHES,  CLOSING) 

<1 iquid  Metal ) 

PULSE  MODULATOR  BEHAVIOR  OF  THE  LIQUID  METAL  PLASMA  VALVE  (LMPV) 

W.  Wright  Jr  (1)  and  J.R.  Bayless  (2) 

(1)  ECOM,  Fort  Monmouth,  NJ  07703 

(2)  Hughes  Research  Labs,  Malibu,  CA  90265 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  83~87  (06/1978). 

The  LMPV  is  a  mercury-cathode,  triggered.  Closing  switch  which 
employs  e  small  area  mercury  pool  and  a  cooled  (-30  Deg.C.) 
condensing  surface  to  maintain  the  conditions  for  vacuum  arc 
operation  These  conditions  result  in  high-voltage  capability,  fast 
recovery  and  high  current  operation  with  negligible  cathode  weer. 
Therefore,  the  iMPV  was  considered  to  have  potential  as  a  high 
average  power  closing  switch  for  modulator  appl i cat i ons.  An  LMPV 
closing  switch  (IMPVCS)  was  built  at  Hughes  Research  Laboratories  and 
evaluated  at  ERADC3M  at  voltages  up  to  150  kV,  currents  up  to  8  kA 
pook  and  7.5  A  average,  pulse  lengths  up  to  50  microsecond,  and 
repetition  rates  up  to  250  Hz.  The  device  failed  as  a  result  of 
excessive  anode  dissipation  caused  by  a  long  anode  fall  time  on  the 
order  of  5  microsecond.  Subsequent  experimentation  has  indicated  that 
the  fall  time  is  reduced  at  increased  mercury  vapor  pressures, 
however,  experiments  are  required  to  define  the  relation  between  the 
fall  time  and  voltage  hold-off  capability.  3  Refs. 

Primary  Keywords:  Closing  Switch:  Vacuum  Gap;  Nigh  Voltage;  Fast 
Recovery;  Rep-rated 
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(POWER  CONDITIONING) 

(Saturable  Reactors) 

THE  USE  OF  FERRITES  FOR  THE  GENERATION  OF  POWERFUL  HIGH-VOLTAGE  PULSES 
OF  NANOSECOND  DURATION 

S.I.  Vanyukov.  M.P.  Andreev  and  V.A.  Serebryakov 

Stata  Optical  Institute.  USSR 

Instruments  And  Experimental  Techniques.  No.  3.  pp  502-505  (06/1962). 

Trans.  From:  Pribory  i  Tekhnika  Eksper i manta  3.  89-92  (May-Juna  1962) 
Whan  a  conductor  leaded  with  ferrite  toroids  is  connected  into  the 
circuit  of  a  high-current  spark  discharge  it  is  observed  that 
high-voltage  nanosecond  impulses  arise  across  the  loaded  segment  with 
powers  of  the  order  of  1E6  W.  Data  are  presented  concerning  the 
influence  of  the  discharge  parameters  on  the  amplitude,  duration  and 
repetition  frequency  of  these  impulses.  4  Refs. 

Primary  Keywords:  Pulse  Sharpening;  Ferrite  Loaded  Transmission  Line: 

Switch  Parameters;  Effect  On  Pulse  Shape 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

TRANSFORMER  TYPE  ACCELERATORS  FOR  INTENSE  ELECTRON  BEAMS 

E.A.  Abramyan 

Institute  Of  Nuclear  Physics,  Acadamy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-18.  No.  3,  pp  447-455 
(06/1971). 

The  principles  end  designs  of  transformer  accelerators  (TA) 
generating  intense  beams  o*  charged  particles  over  energy  ranges 
0.5-5  MeV  are  described.  Pulse  electron  accelerators  with  pulse 
lengths  of  IE-8  to  IE-5  sec  ere  investigated  (some  of  them  have  a 
repetition  rate  of  soveral  hundreds  pps)  os  well  as  one-phase  and 
three-phase  50-cps  transformers.  The  most  models'  cower  efficiency  is 
in  the  range  of  6C-952,  the  averaged  beam  power  comes  up  to  or 
exceeds  10  kW  and  is  in  excess  of  150  kW  for  one  of  the  lest  models. 
The  design  of  a  5  MeV  single-pulse  TA  with  peak  current  of  30  kA  at 
pulse  length  of  40  nsec  and  of  1.2  MeV  proton  TA  w<th  average  beam 
power  of  10  kU  are  described.  The  features  of  main  components  of  high 
voltage  transformers  and  of  intense  currant  acceleration  tubes  are 
discussed.  18  Ref  i 

Primary  Keywords:  Transformer  Accelerator;  High  Efficiency;  5  MaV  Beam 
Erargy;  30  KA  Current;  Design  Considerations 
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(POWER  CONDITIONING) 

(Pulse  Transf ormer s) 

USING  A  CABLE  PULSE  TRANSFORMER  IN  THE  POWER  SYSTEM  OF  A  CAS  LASER 
A.S.  Nasibov,  A. A.  Isaev,  V.M,  Kaslin  and  G.G.  Petrash 
Physics  Institute,  Academy  of  Sciences  of  the  USSR.  Moscow,  USSR 
Instruments  And  Experiments!  Techmouef  No.  4  pp  934-9  35  (  08/1  967  ). 
Trans.  From:  Pribory  i  Tekhnika  Eksper  aenta  9.  232  233  (July-August 
1967  ) 

Pulsed  gas  lasers  have  recently  gained  wide  use  and  are  being 
intensively  studied.  Certain  character i st i cs ,  for  example,  the 
possibility  of  generation  in  the  widest  spectral  interval  from 
ultraviolet  to  far  infrared  make  them  very  promising  for  a  number  of 
practical  problems.  Up  to  the  present  time,  generation  ;n  tho 
ultraviolet  region  has  bean  obtained  only  with  gas  lasers  in  the 
pulsed  mode.  The  power  attained  with  generators  of  this  type  reaches 
200  kW.  The  discharge  of  a  capacitor  through  a  spark  gap  or  a 
thyratron  is  usually  used  to  excite  pulsed  ges  losers.  Since  the 
working  voltages  reach  50  kV,  and  in  soma  cases  higher  voltage  is 
desired,  serious  power  difficulties  arise.  A  power  supply  for  a 
pulsed  gas  laser  that  allows  the  required  charact er » st i c s  to  be 
obtained  by  comparatively  simple  means  -s  dascribed  below.  5  Refs 
Primary  Keywords:  Cceviol  Cable  Pulse  Transformer;  High  Power,  low 
Pulse  D i st o - t ' on ;  High  Efficiency 
Secondary  Keywords:  Gas  Laser  Pumping 
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CONSTANT  CURRENT  CHARGING  CIRCUITS  FOR  HIGH  ENERGY  MODULATORS 

J.L.  Carter 

Department  of  the  Army,  Washington,  DC 

Patent  No.  PAT-APPl-759  684,  8p  (06/1978). 

Availability:  AD-D005  499/9ST 

NT  IS 

A  means  is  dascribed  for  achieving  square  wave  charging  of  pulse 
forming  networks  in  line  type  pulsers  which  include  parallel  pulse 
forming  networks  with  charging  inductors  connected  between  the  PFNs. 
The  cumulative  value  of  the  distributed  inductance  of  the  charging 
inductors  is  chosen  so  that  whan  combined  with  the  total  capacitance 
of  the  PFNs,  the  charging  network  pulsewidth  equals  the  intarpulse 
period.  (Author) 

Primary  Keywords:  Patents;  Circuits;  Pulse  Modulation;  Pulse 

Generators;  Square  Waves;  Inductors;  Capacitors; 
High  Energy 

Secondary  Keywords:  PAT -CL-328-65 ;  NTISGPA 

Distribution  Restriction:  AVAILABILITY:  THIS  GOVERNMENT-OWNED 

INVENTION  AVAILABLE  FOR  U-S-  LICENSING  AND, 
POSSIBLY,  FOR  FOREIGN  LICENSING.  COPY  OF 
PATENT  AVAILABLE  COMMISSIONER  OF  PATENTS. 
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(BREAKDOWN  STUDIES;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Gas,  Floctrical:  Miscellaneous) 

SPECTROGRAPmIC  ERRORS  IN  PULSED  DISCHARGES 

W.H.  Wright  Jr. 

ECOM,  Fort  Monmouth,  NJ  07703 

The  Review  Of  Scientific  Instruments.  Vol.  41,  No.  2.  pp  265-269 

(02/1970)  . 

The  method  of  el ectroni cel ly  processing  the  detector  signal  can  be 
critical  whan  making  spec t rogr aph i c  measurements  on  a  pulsed 
discharge.  The  output  of  the  commonly  used  synchronous  detector  is 
dependent  on  both  signal  amplitude  and  signal  pulse  shepe,  and.  whan 
the  shape  of  the  radiated  light  pulse  varies  with  wevelength,  serious 
omors  con  he  introduced.  Two  disparate  spectrograms  art  shown  that 
were  taken  from  the  same  light  source,  differing  only  in  signs* 
processing,  and  the  reasons  for  the  d > sc r epenc i ■ s  ere  explained.  Whan 
taking  spectrograms  of  uulsed  light  sources  where  afterglow  effects 
may  result  m  a  variable  pulse  shape,  it  is  recommended  that  the 
synchronous  detector  not  be  used;  if  the  resultant  spectrogram  is  to 
ho  power  vs  wavelength,  then  sore  for.n  of  signal  sampling  should  be 
used  instead  A  measurement  technique  using  o  sampling  oscilloscope 
for  S  gnai  processing  is  described.  A  curve  is  included  that  predicts 
the  magnitude  of  error  introduced  when  using  the  synchronous  detector 
to  process  a  rectangular  pu 1 se - exponent i a  1  oecay  signal.  The  error 
discussed  dees  not  exist  when  studying  a  mechanically  chopped 
continuous  light  source  since  the  pulse  shape  then  depends  only  on 
the  chopper  and  is  invariant  6  Refs. 

"-imary  Keywords  Pulsed  Breakdown;  Spec t r ogr aph i c  Diagnostic; 

Synchronous  Detector;  Effect  Of  Waveshape 
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(SWITCHES,  CLOSING:  SWITCHES ,  CLOSING;  ENERGY  STORAGE) 

(Gas  Gapi,  Saif;  Gas  Gaps.  Systems;  System  Protection) 

THE  'HOURGLASS'  ENERGY  DIVERTER 
5.  Schneider  and  A.J.  Buffa 
£C0*1.  Port  Monmouth,  NJ  07703 

IEEE  Transactions  On  Electron  Devices.  Vol.  ED-14,  No.  8.  pp  433-438 
(08/1947). 

A  now  design  for  a  series  spark-gap  array  for  energy  diverter 
usage  has  been  developed.  The  electrical  circuit  of  this  array 
differs  fro-*  previously  reported  energy  diverter  designs  in  two 
respects.  First,  the  capacitors  from  each  electrode  to  ground  are 
eliminated,  and  second,  the  i ntarelectrode  capacitances  of  the  gaps 
are  not  all  equal.  By  varying  the  i ntarelectrode  capacitances  of  each 
gap  in  accordanca  with  pr edetermi ned  noui raments.  it  was  possible  to 
study  several  triggering  modes.  In  particular,  two  triggering  modes 
were  investigated:  a  'constant  overvoltage’  mode  and  an  'increasing 
overvoltage’  mooe.  7  Refs. 

Primary  Keywords--  Spark  Gap  Array;  Senes  Operation;  Non-constant 

Interelectrode  Capacitance;  Several  Triggering  Modes 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Current ) 

RECTANGULAR  BEAM  FARADAY  CUP 

J .  Shannon 

Maxwell  Labs  Inc.  San  Diego.  CA  92123 

1*74  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IE-5  (11/1974). 

A  Faraday  Cup  was  developed  for  calibrating  current  sensors  in 
generators  producing  rectangular  electron  beams.  The  current  is 
measured  with  2*  re-entrant  cavities  of  known  erea  arranged  to 
average  the  beam  current.  Design  criteria  ara  discussed,  including 
the  error  due  to  spatial  variations  of  the  beam,  the  high  freauency 
response,  end  late  time  effects  due  to  resistive  losses  in  the  walls 
of  the  cavity.  A  criteria  for  optimising  the  low  frequency  response 
of  the  cavity  using  the  finite  time  constant  of  the  passive 
integrator  is  given.  0  Refs. 

Primary  Keywords:  Faraday  Cup;  E-beam;  Current  Sensor;  Design 
Consi derat i ons 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Power  Suppl i as) 

INTERIM  REPORT  ON  DEVELOPMENT  OF  HIGH  POWER.  SHORT  DUTY 

trahsformer/rectjfier  UHITS 

R.I.  McNall  Jr.  and  t.l.  Haumesser 

Thermal  Technology  Lab.  Inc..  Buffalo.  MY 

1974  IEEE  Pulsed  Power  Conference  Proceedings.  Paper  IIE-2  (11/1974). 

This  report  describos  the  development  of  transf ormer/rect i f i er 
(T/R)  units  capable  of  delivering  high  power  for  relatively  short 
periods  of  time-  The  primary  objactiva  of  the  program  was  to  devalop 
lightwaight  and  compact  T/R-units  to  minimise  the  size  and  weight  of 
the  final  system  consistent  with  other  specified  requirements.  A 
specific  we ; ght  of  0.25-0.3  lbs./kva.  was  achieved  for  the  finel  4  MW 
T/R-system,  including  all  associated  external  cooling  apparatus.  The 
results  of  parametric  optimisation  end  engineering  design  studies 
loading  to  the  selection  end  final  development  of  two  (2)  forced  oil 
cooled  3  rU  T/R-units  ere  presented.  Included  in  the  results  is  a 
discussion  of  the  advantages  and  disadvantages  of  different  cooling 
techniques  including  vapor i sat i on,  adiabatic,  and  forced  liquid 
cooling  and  e  detailed  thermal  analysis  of  the  final  T/R.-syst«m 
design.  The  development  and  use  of  computer  aided  transformer  design 
optimization  procedures  is  also  discussed.  0  Refs. 

Primary  Keywords;  Power  Supply,  Burst  Mode;  High  Power;  light  Weight 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

BROADENING  OF  A  HIGH- INTENSITY  SPARK  CHANNEL  IN  A  LIQUID 
VS.  Komel'kov  end  Yu.V.  Skvortsov 

Soviet  Physics  Dokledy,  Vol.  4,  No.  6.  pp  1313-1316  (06/1960). 

Trans  From:  Dokledy  Akedemi i  Neuk  SSSR  129.  1273-1276 
(November- December  1959) 

In  the  present  paper,  the  results  of  an  investigation  on  the 
initial  stages  of  the  broadening  of  a  spark  channel  in  e  liquid  (the 
first  period  of  current  flow)  ere  described.  A  discharge  originated 
in  water  along  the  axis  of  e  cylindrical  transparent  container 
(chamber)  with  a  diameter  of  40-70  mm,  a  height  of  50  mm,  between 
brass  needle-shaped  electrodes  pieced  at  an  interval  of  12-15  mm.  A 
current  loop  with  a  capacitance  of  2.7-260  microfarad  end  a  potential 
U/suu  0/  -  20-40  kV,  was  discharged  through  a  circuit  with  an 
inductance  l  •  7E-6  henries.  The  loop  was  closed  nth  tho  burning 
away  of  air  or  dot onet i on  -  type  dischargers,  which  received  e 
synchronized  pulse  from  a  photorecorder .  5  Refs. 

Primary  Keywords  Water  Breakdown;  Initial  Current:  Voltage 

Measurement ;  Current  Measurement:  Photographic 
Meesure-ent;  12  kA  Current;  Thermal  Considerations 
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( INSULATION.  MATERIAL) 

(Liquid) 

DIELECTRIC  STRENGTH  OF  PAPER-OIL  IN5UL ATIOH  ACTED  ON  BY  DC  VOLTAGE 
V .  G .  Butkevich.  A.K.  Lokhenm  end  V.M.  Ponomarenko 
Soviet  Electrical  Engineering.  Vol-  49.  No.  4,  pp  47-52  (04/1978). 
Irens-  From:  E 1 ekt r otekhn i ko  49,  28-32  (1978) 

The  authors  study  tf>o  resistivity  end  dielectric  etrength  of 
e 1 1  - 1 mor egnet ed  paper  sheet  end  tape  insulation  in  this  papar  Field 
strength,  temperature,  and  moisture  content  were  all  varied  in  a 
controlled  experiment  to  detormina  t^eir  effect  on  the  properties  of 
the  insulation  in  question  8  Rets. 

Primary  keywords  0 » 1  - t mrr egnal cd  Paper  Insulaticn.  Resistivity 

Measureme-t.  Di electric  Strength  Measurement;  DC 
Field:  Field  Strength  Venation;  Moisture  Variation 
Temperature  Variation 
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(PARTICLE  BEAMS) 

( Generet i on ) 

FORMATION  OF  INTENSE  CHARGED  PARTICLE  BEAMS  IN  A  CURRENT-CARRYING  PLASMA 

K  .  V .  Suladzo 

Sukhumi  Fhy si otechn i ca 1  Institute.  Sukhumi.  USSR 

JETP  Letters.  Vol.  15,  No.  11,  pp  459-462  (06/1972). 

Irons.  From;  ZhETF  Pis'me  V  Redektsiyu  15.  648-652  (June  1972) 

This  paper  reports  an  investigation  of  intense  charged-par t i cle 
beams  occurring  in  a  current-car ry i ng  plasma  as  •  result  of  formation 
of  e  'break'  on  which  the  entire  potential  difference  ia 
concentrated.  A  strong  electric  field  inside  a  plasma  accelerates  the 
charged  particles  end  the  entire  discharge  current  is  carried  by  the 
beams  of  electrons  and  ions.  The  limiting  accelerated-parti cle 
current  J-env  is  determined  by  the  plasma  concent ret i on  end  con  reach 
large  values.  10  Refs. 

Primary  Keywords:  Particle  Beam  Generation;  Plasma  Dynamics;  Potential 
Brenk;  Turbulent  Plasma  layer;  E-bean;  Ion  Beam 
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(PARTICLE  BEAMS,  ELECTRON) 

( Generat ■ on ) 

HIGH-CURRENT  PULSED  ELECTRON  ACCELERATOR 
E.A.  Abramyan  end  S.B  Vasserman 

Soviet  Atomic  Energy,  Vol.  23.  No.  1,  PP  709-711  (07/1967). 

Trans.  From:  Atomnaya  Erergiya  23,  44-45  (July  1967) 

Tho  acceleration  of  electron  beams  with  intensities  of  hundreds  of 
amperes  of  energies  of  several  MeV  with  pulses  lasting  IE-9  -  16—5 
sec  con  be  carried  out  very  effectively  with  apparatuses  in  which  a 
Tesla  transformer  is  used  as  the  high-voltage  source.  0  Refs. 

Primary  Keywords  Electron  Accelerator;  IE-9  -  IE-5  Sec  Pulse  Length; 

Toslo  Transformer;  High  Pulse  Powers;  High  Average 
Boom  Powers;  High  Ef f i e i enc i es ;  Several  Hundred  Amp 
Beam  Current 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Systems;  Saturable  Reactors) 

HIGH-VOLTAGE  GENERATORS  OF  NANOSECOND  PULSES 

M.Yu.  Gel’tsel,  A.D.  Panfilov.  V.S.  Panasyuk,  S.S.  Sobolev  end  l.I. 

Yudi  n 

Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

Instruments  And  Experimental  Techniques.  No.  3,  PP  613-618  (66/1966). 

Trans.  From:  Pr;bory  i  Tekhnika  Eksperimente  3,  161-107  (May- June  1966) 
Pulse  generators  are  described  providing  voltage  pulses  of  e 
duration  from  5  to  30  nsec.  1  to  5  nsec  rise  times,  end  amplitudes  up 
to  50  kV.  The  stability  of  delay  between  the  trigger  and  output  pulse 
is  of  the  order  of  1  nsec.  Hydrogen  thyratrons  ere  used  as  switching 
elements.  The  leading  edge  of  the  pulse  is  shaped  by  a  nonlinear 
ferrite  line,  end  its  termination  by  a  short-circuited  cable  section. 

7  Refs. 

Primary  Keywords:  Pulse  Generators;  5-30  nsec  Voltage  Pulse  Duration; 

Hydrogen  Thyretron;  50  kV  Amplitude;  Nonlinear 
Ferrite  Lino;  Pulse  Shaping  Circuit;  1-5  nsec  Rise 
T  i  ITC5 
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4PCWE.R  CGNLUUONIMG) 

(Pulse  Trar.sf ormers) 

NEW  PULSED  X-RAY  MACHINES.  TYPE  IRA-1  AND  TYPE  IRA-1D 

N.I  Komyok  and  E.A.  Pel'ks 

special  Constructor  Dept.  Of  X-ray  Apparatus 

The  Soviet  Journal  Of  Non-destructi vo  Testing,  No.  5,  pp  420-424 
(10/1967) . 

Trans.  From:  Def ektoskopi ya  5,  91-96  ( September-October  1967) 

Pulsed  x-ray  moch:nes  having  a  transformer  source  for  high  voltage 
are  described.  It  is  demonstrated  that  the  weight  end  size  of  x-ray 
machines  ore  significantly  reduced  when  a  pulse  transformer  is  used 
insteao  of  a  condenser  bonk  to  obtain  the  high  voltage  pulses.  This 
permits  the  apparatus  to  be  used  both  for  studies  of  rapidly 
proceeding  processes  and  for  defectoscopy  under  field  conditions.  6 
Ref  s . 

Primary  Keywords:  Pulse  Transformer;  Pulse  Generator;  Weight  And  Size 
Reduced;  Rapidly  Proceeding  Process  Studies; 
Defectoscopy:  Pulse  Radiography:  Short,  High 
Intensity  Pulses 
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(F  ECTROMAGNETIC  FIELD  GENERATION) 

( f’ag  et  i  c  ) 

PUISO  MAGNETIC  FIELD  OF  MASSIVE  SOLENOID  WITH  MOVING  CONDUCTING  SMELL 
V.M.  Mikhailov  and  E.I.  Pis'monnyi 

Power  Engineering,  Vol.  16.  No.  5.  PP  63-68  (10/1978). 

Trans.  From:  lzvestiya  Akademi i  Nauk  SSSR.  Enorgetika  i  Transport  16, 
73-78  (1978) 

The  authors  study  the  expansion  or  compression  of  e  conducting 
shall  in  a  solenoid  with  a  conducting  core  or  die.  The  field 
distribution  is  calculated  using  a  1 -dimens i onal  formulation.  12 
Refs. 

Primary  Keywords:  Pulsed  Magnetic  Field:  Massive  Solenoid:  Conducting 
Die:  Shell  Di splacement :  Invariant  Field  Strength; 

I  n  t  egr  odi fferent i a 1  Equations:  Theory 
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(  HECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Mag-»ctic.  flux  Compression) 

SOMi  CHARACTERISTIC  FEATURES  OT  DIFFUSION  OF  A  MAGNETIC  FIEtO  INTO  A 
MOVING  CONDUCTOR 


T  .  B  i  c.henkov 

rumai  Of  Arplied  Mechanics  And  Technical  Physics.  Vol.  8.  No.  1.  Pi 
90  91  (02/1966). 

r»"j.  From:  Zhurnal  Prtkladnoi  Mekhaniki  i  Takhn i chasko i  Fiziki  8. 

132-133  (1967) 

Tha  study  of  the  diffusion  of  a  magnatie  field  into  a  moving 
conductor  is  of  interest  in  connection  with  the  production  of 
h  i  gh- st  ri.-igth  magnetic  fields  by  rapid  compression  of  conducting 
shells,  it  '»  shown  that  whan  a  magnetic  field  in  e  plena  slit  is 
compressed  at  constant  velocity,  the  entire  flux  enters  the 
conductor,  in  the  present  paper  we  formulate  a  general  result 
concern, n«  t*'e  conservation  of  the  sum  current  in  the  cavity  and 
conductor  for  arbitrary  motion  of  the  latter.  Ue  also  consider  a 
special  case  of  conductor  motion  when  the  flux  in  the  cavity  remaii 
constant  de«pite  tne  finite  conductivity  of  the  materiel  bounding 
m,»gnrtir  field  6  Refs. 

'nr,i,v  Kc-vw-mcs  -  Magnetic  Field;  Diffusion  Into  A  Conductor;  Flux 
Compression;  Constant  Velocity  Conductor  Movement 
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(PARTICLE  BEAUS,  ELECTRON) 

(Generet ion) 

SPARK  SOURCE  IN  A  HIGH-CURRENT  ELECTRON  INJECTOR 

K.V.  Suledza.  A. A.  Plyutto  ond  D.V.  Iremashvili 

Institute  Of  Physics  And  Technology,  Academy  Of  Sciences,  Caor.  SSR. 
Sikhumi,  USSR 

Instruments  And  Experimental  Techniques,  No.  3,  pp  509-510  (06/1965). 

Trans.  Fro*;  Pribory  i  Tekhnika  Ekspar imenta  5,  46-47  (Mey-Juna  1965) 
Tho  present  article  provides  soma  of  tha  rasults  obtained  in 
tasting  a  spark  source  in  an  electron  injector  capable  of  producing  a 
focused  pulse  electron  beam  with  a  currant  of  10  A  for  trapping 
voltage  pulses  with  a  duration  of  5E~8  sac  and  an  amplitude  of  up  to 
1E6  V.  5  Refs. 

Primary  Keywords:  Spark  Source;  High-currant  Electron  Injector; 

Focused  Electron  Baaa;  1E6  V  Amplitude;  10  A  Current 
Field  Emission  Diode 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Systems) 

SPECIAL  MEANS  FOR  MEASUREMENT  OF  THE  ELECTRICAL  PARAMETERS  OF 
ELECTROPHYSICAL  INSTALLATIONS 

M.P.  Vasil'ev,  V.P.  Gerasimov.  OA.  Gusev.  V.P.  Zhibure.  V.G.  Kunstaan. 
I . V .  Morin,  S.S.  Repin  end  V.A.  Skoserev 

Power  Engineering,  Wol .  16,  No.  3.  pp  57*60  (01/1978). 

Trans  From:  Izvestiya  Akademii  Nauk  SSSR.  Energet.ke  I  Transport  16. 

65-69  (1978) 

Pulsed  current  end  voltage  measurement s  ere  vital  to  any 
installation  that  utilizes  pulsed  power.  The  authors  describe  design 
principles  for  equipment  to  measure  voltages  in  the  range  of  50  kV  S 
MV  and  currants  of  over  1  MA .  Data  transmission  in  a  pul  sad  power 
»nvrrnr#nt  is  also  cons*  dared.  0  Refs. 

Primary  Keywords:  Electrical  Diagnostics;  Electrophysical 

Installations:  Pulse  Signals;  High  Accuracy;  Ultra 
High  Voltage  Reduction;  Measurement  Converters, 

Di  rect-current  Transf ormer s .  Data  Transmission 
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(SWITCHES.  CLOSING) 

(Gas  Gaos.  Electrical) 

STUDY  OF  OPERATION  OF  CONTROLLED  SPARK  GAPS  IN  AIR 
P . I .  Shkuropat 

Soviat  Physics-Technical  Physics.  Val.  5.  No.  8,  pp  895-902  (02/1961). 
Trans.  From:  Zhurnal  Takhn i chasko i  Fixiki  30.  954-963  (August  1960) 

A  study  was  made  of  the  relation  between  the  breakdown  tima  lag  of 
controllad  spark  gaps  in  air  at  atmosphar i c  prassura  and  various 
triggar  conditions.  On  tha  basis  of  the  experimental  data  obtained  a 
machanism  for  the  devalopment  of  the  discharge  in  triggered  spark 
gaps  is  proposad.  A  recommended  design  for  a  controllad  spark  gap 
with  a  short  tima  lag  is  given.  6  Refs. 

Primary  Keywords  Spark  Gap  Braakdown;  Triggar  Variation;  Breakdown 
Time;  Breakdown  Machanism;  Sphere- sphere  Gap; 
Aluminum  Electrodes;  Steal  Insert 
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( PULSE  GENERATORS;  POWER  CONDITIONING) 

(Systems;  Pulse  Transf ormer » ) 

TRANSFORMERS  FOR  HEAVY-CURRENT  NANOSECOND  IMPULSES 

B.M.  Kovel'chuk.  V.V.  Kremnev  and  G. A .  Masyats 

Academy  of  Sciences  of  tha  USSR.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques,  No.  3,  pp  672-676  '06/1969). 

Trans.  From:  Pribory  i  Tekhnika  Eksperimente  3.  125-129  (Hey-June  1969) 
A  procedure  has  been  developed  for  calculating  transformers  for 
nanosecond  current  impulses  based  on  segments  of  long  lines  using 
ferrites  as  decoupling  elements  Results  of  en  exper \ mantel  check  of 
the  proposed  method  ere  given.  Trensf ormer  constructions  are 
described  thet  cen  deliver  current  impulses  of  up  to  1E3  A  of  IE-7  to 
1E-B  sec  duration,  with  e  front  length  of  IE-9  sec  on  a  load  of  0.2 
to  2  ohm.  6  Refs. 

Primary  Keywords:  Nanosacond  Currant  Impulses;  Pulse  Transformer s;  1E3 
A  Current  Impulses;  IE-9  sec  Pulse  Front;  low  Output 
Impedance 
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(POWER  TRANSMISSION) 

(Transient  Effocts) 

TRANSIENT  ELECTROMAGNETIC  PROCESSES  IN  DEVICES  WITH  HEAVY  CURRENT  LEADS 

V.M.  Mikhailov 

Power  Engineering,  Vol .  16,  No.  6,  pp  41-68  (08/1978). 

Trans.  From:  Izvestiya  Akademii  Nauk  SSSR.  Energatika  i  Transport  16. 

48-55  (1978) 

The  authors  present  an  analysis  of  transients  in  the  environment 
surrounding  cables  cerrying  high  current  pulses.  The  fields 
surrounding  the  cables  aro  calculated  numerically  for  o  rectangular 
cross-sect  ton  bus  and  tho  crosstalk  to  another  rectangular  bus  is 
aloe  calculated.  13  Refs. 

Primary  Keywords:  Field  Calculation;  Numerical  Formula t i ons;  Plane 
Pulse  Electromagnetic  Field;  Heavy  Current  Leads; 
Transient  Regimes;  High  Current  Energy  Transport 

COPYRIGHT:  197*  AllERTQN  PRESS.  INC. 


6617 

(POWER  CONDITIONING) 

(Saturable  Reactors) 

A  CIRCUIT  USING  FERRITES  TO  OBTAIN  H 1 GH-VDl T AGE  NANOSECOND  PULSES 

R.B.  Beksht  and  G.A.  Masyats 

Tomsk  *  oly technic  Institute,  Tomsk.  USSR 

Instruments  And  Experimental  Techniques,  No  3,  pp  598-600  (06/1964). 

Trans.  From  Pribory  i  Ta<hn>ka  Ekspenmanta  3.  108-110  (Hey-June  1964) 
The  authors  describe  a  circuit  for  generating  short  pulses  with 
amplitudes  of  up  to  20  kV  by  moans  of  a  nonlinear  element  with 
ferrite  toruses  in  a  cable  propagating  a  voltage  pulse.  They  give 
data  about  the  influence  of  parameters  of  propagating  pulse*  on  tho 
shape  and  amplitude  of  the  outrut  signal.  3  Refs. 

Primary  Keywords:  Pulse  Sharpening;  Nanosecond  Pulses;  20  kV 
Amplitudes.  Ferrite  Toruses 
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(PULSE  GENERATORS) 

(Pulse  Forming  tines) 

A  SUPPLY  GENERATOR  FOR  A  STREAMER  CHAMBER  WITH  A  LARGE  INTERELECTRODE 
GAP 

G.A-  Vorob'ev.  N.S.  Rudenko,  V.I.  Tsvetkov  end  M.J.  Kozlov 

Tomsk  PoLytechnic  Institute.  Tomsk,  USSR 

Instruments  And  Experimental  Techniques,  No.  1,  pp  65-68  (02/1967). 

Trans,  from:  Pribory  i  Tekhnika  Eksperimente  1,  68-71 
( January- February  1967) 

Spark  chambers  that  operate  in  the  streamer  (track)  mode  permit 
the  isotropy  of  the  recording  of  particle  tracks  to  be  increased 
considerably .  The  development  of  electron  avalanches  and  streamers  in 
neon  is  defined  in  times  of  IE-8  to  IE-9  sec  et  field  strengths  of 
7-15  kV/cm.  Whon  the  chamber  gap  d- 1 0-20  cm,  a  pulse  with  an 
amplitude  on  the  order  of  hundreds  of  kV,  a  controllable  duration  on 
tha  order  of  tens  of  nsec,  and  a  duration  stability  of  not  worse  than 
IE-9  sac  is  required.  The  proposad  generator  for  chamber  supply  was 
developed  on  the  basis  of  the  generator  proposed  previously,  which 
produced  pulses  with  an  amplitude  of  500  kV  and  higher  and  a  rise 
time  o*  1-2E-9  sec.  In  order  to  limit  the  pulse  duration  with 
acceptable  accuracy,  the  main  attention  was  given  to  the  development 
of  spark  gaps  and  methods  of  connecting  them.  3  Refs. 

Primary  Keywords:  Pulse  Generator;  Streamer  Chamber;  500  kV  Amplitude 
Pulses;  1-2E-9  sec  Rise  Time 
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(SWITCHES.  CLOSING) 

(Gas  Gaos.  Electrical) 

A  TRIGATRON  FOR  LARGE  CURRENTS  IN  HIGH-VOLTAGE  APPARATUS 
S.A.  Smirnov.  l.A.  (Vkhnonko  and  A.M.  Shendrovieh 

Physi cotechn i ca 1  Institute.  Academy  of  Sciences  of  the  Ukrainian  SSR, 
IChar’kov.  USSR 

Instruments  And  Experimental  Techniques.  No.  3,  pp  503-506  (06/1961). 
Trans,  from:  Pribory  i  Tekhnika  Ekspenmanta  3.  89-93  (May-June  1961) 

A  t r i gat r on  is  described  which  can  handle  currents  up  to  2.5  kA  at 
voltages  from  20  to  60  kV,  fo-  a  pulse  duration  of  2.7  microseconds 
and  a  repetition  frequency  of  50  cycles.  7  Refs. 

Primary  keywords  Tngafron  Spark  Gap,  2.5  kA  Currant  Capacity;  60  kV 
Operating  Voltage;  Rap-rated;  Life  Test 
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(PULSE  GENERATORS;  PULSE  GENERATORS) 

(Marx;  Pulse  Forming  lines) 

A  500 -KV  NANOSECOND  PULSE  GENERATOR 

G.A.  Vorob'ev  and  N.S.  Rudenko 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Instruments  And  Experimental  Techniques,  No.  1,  pp  106-108  (01/1965). 

Trans.  From:  Pribory  «  Tekhnika  Eksperimenta  1,  109-111  (January  1965) 
A  500-kV  generator  of  pulses  with  a  front  of  1.5  nsec  is 
described  The  generator  consists  of  a  storage  capacitor,  in  which 
glycerine  is  used  as  tha  dielectric,  a  pressurized  discharge  chamber, 
and  a  t rensm sst on  line.  Tha  storage  capacitor  is  charged  from  a 
single-stag*  pulse  generator.  Owing  to  the  coaxial  design  of  the 
storage  capaci tor-tr#nsmi eaion  line  system,  the  dimensions  of  the 
discharge  circuit  could  be  reduced  and  a  steep  pulse  front  could  be 
obtained.  8  Refs. 

Primary  Keywords-  500  kV  Pulse  Generator;  1.5  nsec  Pulse  Front; 

Storage  Capacitor,  Pressurized  Discharge  Chamber; 

Transm  ss- on  Line 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Magnetic;  Flux  Compression) 

AN  APPROXIMATE  THEORY  OF  MAGNETIC  PILE-UP 

N.N  Kalitkin  and  L  S  Tsarova 

hognetohydrodynami c*.  Vol.  5.  No.  3,  pp  5-9  (09/1969). 

Trans.  F--om  Megmtnavo  G  i  drod  i  nam  i  ka  5.  8-14  (  1969) 

The  compression  of  the  magnetic  field  of  a  moving  shell  is 
considered  W'pn  the  shall  exhibits  finite  conductivity  and  becomes 
heated  in  the  process  of  compression.  The  envelope  materiel  is  taken 
to  be  an  incompressible  fluid  (which  is  justifiable  for  fields  of  up 
to  3-4  million  Oe).  and  the  magnetic  field  diffusion  in  the  envelope 
is  taken  inti  jerount  by  the  skin-layer  method.  With  these 
assumptions  tho  m/.ther>a  t  •  ca  1  problem  reduces  to  the  solutions  of  a 
system  of  thr«n  ordinary  differential  equations,  which  may  be  solved 
exactly  >n  a  number  of  cases.  The  mechanical  calculations  which  were 
carried  out  ar*  in  good  agreement  with  experiment.  14  Refs. 

Primary  «c eyw'*d«  Magnetic  cield  Compression;  Magnetic  Field 

Diffusion,  Magnetic  Pile-up;  Magnetohydrodynami c 
Equations;  Theory 
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(ENERGY  STORAGE,  CAPACITIVE;  ELECTROMAGNETIC  FIELD  GENERATION) 
(Canecitnr  Banks;  Magnetic) 

APPARATUS  FOR  GENERATING  INTENSE  MAGNETIC  FIELDS  OF  SHORT  DURATION 
E.I-  Kondorsk'i  and  E  V  Susov 

Instruments  And  Experimental  Techniques,  No.  1,  pp  118-123  (02/1963). 
Trans  From:  Pribory  i  Tekhnika  Eksperimente  1,  125-130 
( January- February  1963) 

Apparatus  for  producing  intense  short -durat i on  magnetic  fields  of 
up  to  0.9E6  Os  is  described.  The  magnetic  field  pulse  is  produced  by 
discharging  a  capacitor  bank  of  nominal  energy  13.5  kj.  Construction 
of  solenoids  ond  switches  is  described.  8  Refs. 

Primary  Keywords:  Magnetic  Field  Generation;  Intense,  Short-duret i on 
Fields;  13.5  kJ  Nominal  Energy  Capacitor  Bank;  3000 
Microfarad  Total  Capacitance;  Copper  Wound  Solenoids 
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( BREAKDOWN  STUDIES) 

(Exploding  Wires) 

CALCULATION  OF  ?HE  VOLTAGE  IMPULSE  IN  ELECTRIC  EXPLOSION  OF  CONDUCTORS 
V  L.  Budov.ch  and  l.P.  Kuzhekin 
Moscow  Energetics  Institute.  Moscow.  USSR 

Electric  Technology  USSR.  Voi.  95.  No.  1,  pp  24-32  (01/1975). 

Trans  From  E 1  ok t r i chest vo  95.  22-?6  (1975) 

The  voltage  pulse  associated  with  the  electrical  explosion  of  a 
wire  is  studied  theoretically  in  this  paper.  Tha  voltage  peak  is 
calculated  analytically  using  a  serial  arc  modal  Comparison  with 
owner i men t  shows  good  agreement  .  16  Refs 

t‘r(lwo-v  Keywords  Slow  Electric  Explosion;  Voltage  Impulse  Parameters; 

Conductor  Dimensions;  Serial-arc  Theory 
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(POWER  CONDITIONING) 

( Saturable  Reactors) 

CONTROLLED  DELAY  OF  HIGH-POUER  NANOSECOND  PULSES  WITH  THE  USE  OF  THE 
MAGNETIZATION  REVERSAL  TIME  OF  ferrites 
R.B.  BaksM,  A.S.  El'chaninov  and  G.A.  Mesyats 
Tomsk  Polytachnic  Institute.  Tomsk.  USSR 

Instrumants  And  Experimental  Techniques.  No.  4,  pp  593-845  (08/1968). 
Trans.  From:  Pribory  i  Takhnika  Eksperimenta  4,  124-126  (July-August 
1968) 

A  controllad  dalay  systam  for  high-power  nanosecond  pulsas  that  is 
assamblad  from  farrita  alamants  is  described.  Tha  systam  ansuras 
smooth  sanation  of  tha  delay  in  an  interval  of  0  to  50  nsec  for  a 
pulse  of  5  to  15  kV  amplitude  and  a  leading  adga  of  3  nsec.  The  dalay 
stability  is  not  worse  than  *or-  IX  of  tha  maximum  delay.  6  Refs. 
Pr*mery  Keywords-  Nonlinear  Inductor;  Magnet i *at i on  Ravorsal  Time; 

Controlled  Delay  System;  High-power  Nanosecond 
Pulsas;  Sal f - i nduct i ve  Ferrite  Element 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

EXPANSION  OF  A  SPARK  CHANNEL  IN  A  LIQUID 
Yu.V.  Skvortsov,  V.S.  Kcmel’kov  and  H.M.  Kuznetsov 
Soviet  Physi cs-Tachni cel  Physics.  Vol .  5.  No.  10,  pp  1100-1112 
(04/1961). 

Trans.  From:  Zhurnel  Tekhm chesko i  F,*iki  30.  1165-1177  (October  I960) 
An  investigation  has  been  made  of  the  initial  stages  of  expansion 
of  the  channel  of  an  intense  spark  *n  water  for  currents  up  to  7.5E5 
emp  m  the  discharge  circuit  and  a  '•ete-of-r i  se  of  2E11  amp/sec.  Thu 
rate  of  expansion  ©f  the  channel  boundaries,  the  velocity  of  tha 
shock  wave,  tha  voltage  in  the  spark  channel,  and  the  discharge  time 
have  been  measured.  Estimates  era  Qivon  ,of  the  conductivity  and 
current  density  in  the  discharge  channel .  A  hydrodynamic  calculation 
of  the  pressure  field  end  the  velocity  behind  the  shock-wove  front  is 
prsservted.  1C  Refs. 

Primary  Keywords:  Spark  Channel  Expansion;  7.5E5  Amp  Currents;  2E11 
Amp/sec  Rate-of-r i se;  Hydrodynamic  Pressure  Field 
Calculation,  Plasma  Conductivity;  Current  Density 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Systems) 

INDUCTANCE  OF  MULTICHANNEL  HIGH-VOLTAGE  DISCHARGERS 

A  P  Komarov  and  I.M.  Romanenko 

Soviet  Electrical  Engineering'  Vol.  50.  No.  7,  pp  55-59  (07/1479). 

Trans  From:  E 1 ek t r o tekhn i ka  50.  27-29  (1979) 

Low- inductance,  multichannel  gas  switching  is  the  subject  of  this 
paper.  Several  types  of  multichannel  operation  are  considered 
quant i tet i velv .  Several  configurations  from  parallel  operation  of 
conventional  spark  gaps  to  creeping  surface  discharge  switches  ere 
considered.  5  Refs. 

Primary  Keywords:  Parallel  Spark  Gap  Operation;  Multichannel 

High-voltage  Dischargers;  Small  Power  Demand;  1-2  nH 
Minimum  Inductance;  Fast  Rise  Time;  Low  Erosion; 
Creep i ng  Discharge  Switch 
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(ENERGY  CONVERSION,  ELECTRICAL 

(Charging  Circuits) 

INVESTIGATION  OF  RECTIFIER  UNITS  FOR  PERIODIC  CHARGING  OF  STORAGE 
CAPACITORS 

A.E.  Kresnopol * sk i i .  l.F.  Lebedev  end  V.B.  Sokolov 

Soviet  Electrical  Engineering,  Vol.  SO,  No.  10,  pp  56-63  (10/1979). 

Trans.  From:  Elektrotekhn i ka  50.  25-28  (1479) 

Capacitor  charging  circuits  ere  described  which  use  inductive  and 
combination  carac i t i ve- i nduct i ve  current  limiting  in  the  secondary 
circuit.  Efficiencies  as  high  as  85X  are  reported  with  almost  total 
power  fector  compensation  possible.  A  split-phase  arrangement  is 
used.  3  Refs. 

Primary  Keywords:  Capacitor  Charging  Circuit;  Split-phase  Circuit; 

Inductive  Limiting;  Cepec i t i ve- i nduc t i ve  limiting; 

High  Efficiency;  Experiment;  Theory 
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(BREAKDOWN  STUDIES) 

(Suspensions.  Electrical) 

MECHANISM  OF  SURGE  BREAKDOWN  IN  SUSPENSIONS 
A. A.  Vorob’ev,  M.P.  Tonkonogov  end  F.D.  Fonmykh 
Soviet  Physics  Journal.  Vol.  11.  No  7.  pp  69-70  (07/1968). 

Trans  From.  Izevstiye  Vysshikh  Uchebnykh  Zavedenii.  F'ziki  11. 

103-105  (1468) 

Data  ere  presented  of  the  breakdown  of  suspensions  of  several 
solid  materials  in  liquid  dielectrics.  Both  dielectric  end  conducting 
particles  ere  used  in  several  dielectric  liquids-  Graphs  ere 
eraser, ted  for  several  combinations  of  liquid  and  solid.  1  Rofs. 
Primary  Keywords:  Liquid  Breakdown;  Suspension  Breakdown;  Pulsed 
Dielectric  strength;  Solid-phase  C oncent r a t i on 
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(SWITCHES,  CLOSING) 

(Gas  Gaos,  Electrical) 

METHOD  OF  MEASURING  THE  DISPERSION  OF  THE  DELAY  TIMES  OF  BREAKDOWN  OF 
CONTROLLED  SPARK  GAPS 

I. I.  Aksenov.  V.K.  Bocharov.  V.L.  Golosnyek,  A.L.  Zhdanov,  V.I.  Slatin 
and  S . A .  Smi rnov 

Physi cot echni cal  Institute,  Academy  of  Sciences  of  the  Ukrainian  5SR. 
Khor'kov.  USSR 

Instruments  And  Experimental  Techniques,  No.  3.  pp  753-754  (06/1968). 

Trans.  From:  Pribory  i  Takhnika  Eksperinenta  3.  232  (May-June  1968) 

The  most  complete  information  on  the  stability  of  operation  of 
spark  gaps  ( di  st*- 1  but  i  on  of  the  dalay  time,  mathematical  expectation 
of  this  quant’ty,  variance,  etc.)  can  be  obtained  by  the  method 
described  in  n  previous  paper.  However,  measurement  by  this  method, 
based  on  statistical  analysis  of  numerous  osci 1 lo grama  obtained  by 
photographing  each  pulse  on  a  separate  freme.  is  a  quite  laborious 
process.  Tho  shortcoming  of  the  method  is  especially  felt  when  many 
measurements  must  be  made.  Expenditures  of  time  end  labor  are  greatly 
lessened  by  using  the  bel ow-descr , bed  method  based  on  automatic 
photographing  of  the  osc  i  1  logr.irrs  with  subsequent  processing  of  the 
phot ograpns  by  a  computer.  The  investigated  signals  aro  photographed 
from  the  screen  of  a  pulse  oscillograph  by  an  ordinary  narrow-film 
camera,  (ho  reverse  winding  handle  of  which  is  connected  to  the 
f  i  Im-ora-ji  ng  mechanism.  As  such  a  mechanism  we  can  use  the  magnetic 
drive  of  a  selector.  The  wincing  of  the  drive  is  supplied  from  the 
control  unit,  to  the  input  of  which  are  sent  synchr on i z t ng  pulses 
from  the  firing  unit  of  the  investigated  spark  gap.  Each  time  after 
opa-a*ion  of  the  spark  gap  the  drive  moves  the  film  1.5-2  mm.  When 
the  film  is  completely  rewound  the  protection  device  of  the  control 
unit  de-energizes  the  supply  circuit  cf  the  megnetic  drive  end 
switches  on  the  signalling  system.  5  Refs 

Primary  Keywords:  Controlled  Spc-k  Gaps.  Delay  Time  D 1 st r i but i on ; 

Oscillograms;  Computer  Processing;  Jitter 
Measurement ;  Automatic  Data  Recording 
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(PULSE  GENERATORS) 

(Pulse  Forming  Lines) 

OBTAINING  HIGH-VOLTAGE  5QUARE  PULSES 

A. I.  Pevlovskii  and  G.V.  Sklizkov 

Instruments  And  Experimental  Techniques.  Ho.  2.  po  320-322  (04/1942). 

Trans.  From.  Pribory  i  Takhnika  Eksperimenta  2.  98*100  (Merch-April 
1962) 

The  paper  describes  e  new  method  for  obtaining  square  pulses  whos« 
amplitude  exceeds  the  charging  voltage  applied  to  the  t r ansm i ss i on 
line  which  forms  th#  pulses  by  e  factor  of  several  times  The  circit 
and  construction  are  cited  for  en  oscillator  which  produces  a  square 
pulse  with  en  amplitude  of  160  kV  and  a  currant  of  600  emp  when  it 
operates  into  o  matched  load  of  250  ohm.  and  a  pulse  amplitude  of  up 
to  300  kV  when  «t  operates  into  a  load  of  200  kohm.  0  Refs. 

Primary  Keywords:  160  kV  Square  Pulse  Amplitude;  600  Amp  Current;  Long 
Coaxial  Cables;  .25  Microsecond  Duration;  250  Ohm 
Impedance 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical 

ON  THE  USE  OF  C-AS-DI  jCHARGE  MICROGAPS  IN  HIGH-VOLTAGE  NANOSECOND  PULSE 
DEVICES 

G.A.  Mesyats.  P.A.  Voreb'yav  and  Yu. I.  Bychkov 

‘•’adi©  Engineering  And  Electronic  Physics.  Vol.  10.  No.  4.  pp  668-670 
(04/1965' 

Trans.  Fr0m:  Rad  1  o  t  ek  hr,  i  ka  I  Elektronika  10.  780-782  (1965) 

The  authors  d'seuss  the  use  of  spark  gaps  as  switches  end  pulse 
aha  r  p»n  i  r,  g  devices  in  this  paper  .  The  variaton  of  switching  time  with 
field  intensity  is  founo  emperically  for  single  gaps  and  a  formula  is 
given  for  cascndod  gaos.  Experimental  tests  are  performed.  6  Refs. 

Prmary  Keywords:  Gas-discharge  Microgaps;  Sprrk  Gas~di  scharge 

Switches;  Strobotrons;  Jitter  Measurement,  Empencal 
Delay  Formula;  Spark  Gap  System 
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(POWER  CONDITIONING) 

(Saturable  Reactors) 

Shortening  THE  FRONTS  OF  HIGH-VOLTAGE  PULSES  WITH  THE  AID  OF  A 
NONLINEAR  INDUCTANCE 
O.G.  1 1 ' i n  and  A.M.  Shenderovich 

Physi -otechn i cal  Institute.  Academy  of  Sciences  of  the  Ukrainian  5SR, 
K •->* r  1  ko v  ,  USSR 


Instruments  And  Experimental  Techniques.  No.  1,  pp  109-110  (02/1965). 

T^ans  From  Pribo'y  i  Takhnika  Eksperimenta  1,  112-113 
( January-February  1965) 

A  method  of  shortening  pulse  fronts  with  the  aid  of  e  nonlinear 
inductance  (for  example-  a  coil  with  e  ferrite  core)  connected  in 
series  with  a  load  is  described.  The  parameters  of  the  inductance  are 
such  thflt  during  a  time  equal  to  the  duration  of  the  front  of  a  pulse 
^ron  the  shaper  its  value  will  be  high.  Therefore,  the  current  rise 
during  the  time  of  the  front  will  occur  very  slowly.  Up  until  the  end 
of  the  front,  the  core  is  saturated,  the  inductance  is  considerably 
reduced,  and  a  fast  current  rise  occurs.  Oscillograms  illustrating 
shortening  of  the  front  by  the  described  method  of  from  30  to  7  nsec 
are  giver.  4  Re's. 

Primnry  Keywords'  Pulse  Front  Sharpening;  Nonlinear  Inductance;  High 
Voltage  Pulses;  Core  Saturation;  Several 
Con f i gur  at , on s 
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(PARTICLE  BEAMS.  ELECTRON) 

(  C, r •  i e r  a  t  •  on  ) 

SUPPLY  ANT.  CONTROL  of  an  ACCELERATOR  ACTING  ON  THE  PRINCIPLE  OF  A  TESLA 
TRANSFORMER 

A. A  Egorov.  V.S.  Penasyuk  and  V.M  Radchenko 

Institute  Of  Nuclear  Physics,  Academy  of  Sciences  of  the  USSR. 
Novosibirsk.  USSR 

Instruments  And  Experimental  Techniques.  No.  2.  pp  261-265  (04/1968). 
Trrns  From:  Pribory  i  Takhnika  Eksperimenta  2,  18-23  (Mareh-April 
1968) 

Described  ar#  charging  units  which  were  developed  in  conformity 
with  the  construction  of  a  Tesla  transformer,  usad  as  an  elament  of  a 
direct  action  accelerator.  The  units  can  also  be  used  in  other  cases. 
A  circuit,  ope-at i ona i 1 v  controlled  by  an  electron  beam  current  »*t 
below  the  accelerating  potential,  is  described.  4  Refs. 

Primary  iiyh  fdj  E-beom  Generation;  Tesla  Transformer;  Direct  Action 
Accelerator,  Hydrogen  Thyratrons;  Supply  Network; 
Grid  Voltage 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Magnetic.  Flu*  Compression) 

THE  ELECTROMAGNETIC  FIELD  IN  A  CAVITY  UNDERGOING  COMPRESSION 
I  •  M.  Rutkev i ch 
Moscow.  USSR 

Journal  OF  Applied  Mathematic*  And  Mechanics.  Vol .  31.  No.  3.  pp 
574-585  106/1947). 

Trans.  From:  Prikladnaya  Matematika  I  Makhanika  31.  552-559  (1947) 

A  theory  of  magnetic  flux  compression  is  presented.  The  authors 
consider  flu*  compression  by  a  perfectly  conducting  boundary  ir*  plane 
and  a* i symmetr i cal  geometries.  The  method  of  integral  transformation* 
is  used  to  obtain  an  analytical  solution  to  the  compression  problem 
9  Refs. 

Pr i aary  Keywords:  Magnetic  Flu*  Compression;  Extra-strong  Magnetic 

Fields;  Compressing  Conducting  Shells;  1E4  T  Field 
Intensities;  i'omogeneous  Magnetic  Field;  Integral 
Representat i on* 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current) 

A  COMPENSATED  SHUNT  FOR  MEASUREMENT  OF  POWERFUL  NOHSTAT I0NARY  CURRENTS 
A.P.  Boikov,  L.S.  Geresimov  ard  A.M.  Iskol'dskii 

Institute  Of  Automation  And  Electrometry ,  Academy  of  Sciences  of  the 
USSR.  Novosibirsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  16.  No.  6.  pp  1744-1745 

(12/1973) - 

Trans.  From;  Pribory  i  Tekhnike  Eksperimenta  4.  112-113 
( November-December  1973) 

The  construction  of  a  compensated  shunt  for  measurement  of 
mega-ampere  currents  having  a  rise  time  of  IE-8  sec  is  described. 
Oscillograms  of  the  currents  recorded  by  means  of  the  proposed  shunt 
are  presented.  2  Refs. 

Primer y  Ksyuorda:  Compensated  Shunt;  10  MA  Current  Range;  10  ns  Rise 
Time;  RL  Circuit 

Secondary  Keywords:  Exploding  Wires 
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(PARTICLE  BEAMS.  ION) 

( Generet i on ) 

ACCELERATION  OF  IONS  BY  A  RELATIVISTIC  ELECTRON  BEAM 
A. A.  Plvutto.  K.V.  Suladze.  S.M.  Temchin,  G  P.  Mkheidze.  ED  Korop. 

B-A.  Tskhadeye  end  1-V.  Golovin 
Soviet  Physi cs-Techni cel  Physics.  Vol.  18.  No.  8.  pp  1024-1028 
(02/1974  )  . 

Trans.  From:  Zhurnel  Tekhn i Chesko •  Fiziki  43.  1427-1431  (August  1973) 
The  acceleration  of  ions  by  e  relativistic  electron  beam  is 
investigated.  Protons  era  accelerated  to  4-7  MeV  by  a  beam  of 
approximately  1  MeV  electrons.  The  compositions  of  the  beam  end  their 
energy  distribution  ere  studied.  It  is  shown  that  the  energies  of 
protons  accelerated  by  electrons  increase  more  rapidly  then  linearly 
with  increase  in  the  accelerating  voltage  in  the  range  0.J-1  MeV.  11 
Refs  . 

Primary  Keywords:  Collective  Acceleration;  7  MeV  Ion  Beam  Energy;  Beam 
Diagnostics.  Beam  Profile  Measurement 
COPYRIGHT:  1974  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 

4455 

(PARTICLE  BEAMS.  ELECTRON) 

( Generet i on ) 

ACCELERATION  OF  IONS  IN  AN  ELECTRON  BEAM 
A. A.  Plyutto.  K.V.  Suladze.  S.M.  Temchin  end  E.D.  Korop 
Soviet  Atomic  Energy.  Vol.  27.  pp  1197-1202  (11/1949). 

Tran*.  From:  Atomneya  Energiye  27.  418-423  (November  1949) 

In  the  production  of  ion  berm*  derived  from  vacuum  spark  plasma, 
particles  have  been  observed  with  energy  in  excess  of  the 
accelerating  potential.  Further  investigation  has  led  to  the 
observation  of  an  effective  process  of  acceleration  of  jons  up  to 
energies  approximately  1-10  MeV.  produced  during  formation  of 
electron  beams  from  a  plasma.  The  present  article  gives  an  account  of 
some  results  of  investigating  the  process  of  acceleration  of  ions  in 
electron  besms  during  emission  from  the  plasma  produced  by  vacuum 
sparks.  9  Refs. 

Primary  Keywords:  Collective  Accelerat i on :  Vacuum  Spark  Plasma;  E-beam 
Generation;  Inn  Beam  Generation 
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(PARTICLE  BEAMS.  ELECTRON;  ENERGY  STORAGE.  INDUCTIVE;  SWITCHES.  OPENING) 

(Generation:  Systems;  Explosive  Fuses) 

DIRECT-ACTION  ACCELERATORS  WITH  INDUCTIVE  ENERGY  STORAGE  AND  EXPLODING 
CONDUCTORS 

Yu.D.  Bakulin.  V.5  Diyenkov,  V.P.  Kovalev.  A. I.  Kormilitsyn.  B.N. 
Lavrent'ev.  A.V.  luchintkii  end  V.I.  Martynov 

Instruments  And  Exper  iirental  Techniques.  Vol.  22.  No.  2.  pp  323-324 
(04/1979)  . 

Trans.  From:  Pribory  i  Takhnika  Eksperimenta  2.  34-37  (March-April 
1979  ) 

Two  generators  of  pulsed  bremsst rahlung  end  electron  beams  ere 
described,  the  IGUP-I  end  IGUR-1I  instruments,  in  which  inductive 
storage  devices  with  exploding  conductors  ere  used.  At  e  voltage  of 
2.8  Mv  on  the  accelerator  tube  end  a  rurrent  of  44  kA  through  the 
tube  the  IG'JR-I  provides  e  bremsst rehl ung  dose  of  110  R  at  a  distance 
of  1  m  from  the  anode,  while  the  IGUR-II  at  e  voltage  of  3.7  MV  on 
the  tube  and  a  current  of  70  kA  provides  a  dose  of  700  R.  On  both 
instruments  the  half-width  of  the  bremsst rehl ung  pulse  is  regulated 
in  the  range  of  0  1-0.5  microsecond.  Electron  beams  with  an  energy 
density  of  300  J/sq.em.  ere  extracted  from  the  accelerator  tubes.  1 
Refs. 

Primary  Keywords:  E-beam  Generation;  Inductive  Energy  Storage;  Opening 
Switch;  2.8  MV  Operating  Voltage 
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(BREAKDOWN  STUDIES) 

(Gas.  R F  ) 

DYNAMICS  OF  THE  DEVELOPMENT  OF  HIGH-CURRENT  INDUCTION  DISCHARGE 
P.N.  Baronets.  VI.  MyshenKov  end  M.I.  Yakushin 
Moscow.  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  20.  No.  3.  pp 
305-311  (06/1979). 

Trans.  From:  Zhurnel  Prikladnoi  Mekhaniki  i  Tekhn i chesko i  Fiziki  3. 

58-67  (Mey-June  1979) 

Pulsed  high-current  discharges  in  the  range  of  relatively  low 
pressures  were  investigated  mostly  in  connection  with  the  problem  of 
controlled  thermonue lear  fusion.  The  need  for  investigating  such 
discharges  at  elevated  pressures  was  dictated  to  a  considerable 
extent  by  the  requirement  for  high-power  light  sources.  Significant 
advances  in  investigating  the  structure  and  dynamics  of  the 
development  of  high-current  discharges  havo  now  been  achieved. 
However,  tn#ra  also  remain  unsolved  problems.  In  particular,  with 
regard  to  pulsed  induction  discharges,  complete  understendi ng  of  the 
mechanism  of  development  of  such  discharges  is  still  lacking.  Our 
oui'Boi*  is  to  investigate  high-current  induction  discharges  in  argon 
under  gas  pressures  in  the  range  from  5  to  50  mm  Hg.  A  physical 
i nterpr etat i on  of  individual  stages  in  the  development  of 
high-current  discharges  is  given  on  the  basis  of  an  analysis  of  the 
exber i mental  results,  end  the  stages  of  discharge  development,  the 
mechanism  of  which  is  not  yet  fully  understood,  are  discussed.  The 
discharge  is  investigated  for  relatively  low  energy  inputs,  when  it 
is  possible  to  separate  in  time  the  various  stages  of  discharge 
development,  which  occur  virtually  simultaneously  at  high  anargy 
inputs.  8  Refs. 

Primary  Keywords:  Induction  Breakdown;  20  kHz  Frequency;  70  V/cm  Field 
Strength;  Azimuthal  E-field;  Experiment;  Theory 
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(CNERGY  STORAGE.  INDUCTIVE;  ELECTROMAGNETIC  LAUNCHERS) 

(Systems  Plasma) 

EFTECT  OF  INTERRUPTION  TIME  ON  PLASMOID  ACCELERATION  IN  AN  INDUCTIVE 
ENERGY-STORAGE  ACCELERATOR 
N.V.  Belan,  N.A.  Mashtylev  and  B.I.  Panachevnyi 

Soviet  Physics-Technical  Physics.  Vol.  16.  No.  3.  PP  433-435  (09/1971). 
Trans.  From:  Zhurnal  T ekhn i chesko i  Fiziki  41,  559-562  (March  1971) 
Plasmoid  acceleration  is  discussed  for  an  accelerator  with 
inductive  energy  storage;  it  is  assumed  that  a  self-sustained  arc  is 
produced  in  the  switching  system.  The  plasmoid  acceleration  process 
is  character! zed  by  two  stages:  in  the  fnrst  the  acceleration  is  dua 
to  power  from  the  source;  in  the  second  the  acceleration  is  due  to 
the  stored  energy.  A  faster  interruption  tine  yields  higher 
efficiency  in  acceleration  in  injectors  of  this  kind.  5  Refs. 

Primary  Keywords  Plasmoid  Acceleration;  Inductive  Energy  Storage; 

Interruption  Time;  Charging  Circuit;  High 
Efficiency;  Switching  System;  Self-Sustained  Arc 
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(PULSE  GENERATORS) 

(Flux  SCHEME  5UITCHIH0-0N  OF  THE  1.0*0  OF  TUNE 

EXPLOSIVE-DRIVEN  MAGNETIC  GENERATORS 

E.I.  lichenkov,  A .  E .  Voltenko,  V.A.  Lobanov  and  E.P.  Matochkm 

Novosibirsk,  USSR  ,  u  ,  u 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  14.  No.  Z.  PP 

Trans. *From  Zhurnal  Prikladnoi  Mekhanika  i  Takhni chesko i  Fiziki  2, 
37-41  (March-April  1973) 

A  schema  is  described  for  calculating  exol  osi  va-dr  i  van  magnetic 
generators,  and  analytical  and  numerical  calculations  are  made  of  the 
problems  of  switching  a  generator  onto  a  constant  ohmic  and  induction 
load,  to  a  load  whose  resistance  rises  linearly  with  the  temperature, 
end  to  e  Plasma  load  with  aquiiibrium  radiation.  In  the  latter  case, 
a  calculation  is  made  of  a  variant  involving  switching  on  the  load 
through  a  matched  transformer  9  Refs. 

Primary  Keywords:  Flux  Compression  Generator ;  Analysi s:  Nueer i cal 

Calculation:  Output  Switch  Analysis;  Several  Load 
Types 
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(BREAKDOWN  STUDIES) 

(Exploding  W,r**£CTRlc  EXPLOSION  OF  SPIRAL  WIRES  IN  VACUUM 
IF.  Kvertskhava.  V.V.  Bondarenko,  P.D.  Meladze  end  K.V.  Suladze 
Soviet  Physics  JETP,  Vol.  35  (8).  No  4,  pp  634-638  (04/1959). 

Trans  From:  Zhurnal  Ek spar i men ta 1 ’ no i  I  T eor at i chesko i  Fiziki  35. 

911-916  (October  1958) 

When  a  bent  wire  is  exploded  in  vacuo,  the  motion  of  the  explosion 
products  through  the  magnetic  fold  of  the  current  produces  current 
tubes  and  elso  certain  glow  effects,  due  to  the  interaction  of  the 
streams  of  explosion  products  with  each  other.  By  scanning  the 
explosion  with  a  mirror,  the  stream  fronts  were  found  to  have  a  speed 
of  1E6  cm/ *  ac •  A  possibility  of  thermally  insulating  the  plasma  by 
means  of  t'e  strong  magnetic  field  that  exists  during  a  very  short 
*>me  of  explosion  is  demonst rat od .  A  qualitative  explanation  is 
proposed  for  the  observed  effect.  8  Refs 
Primary  Keywords:  Exploding  Wire;  Spiral  Wire:  Magnetic  Field;  Current 
Tubes,  1E6  cm/sec  Stream  Front  Speed 
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(BREAKDOWN  STUDIES) 

(ExpLod'ng  Utr««) 

ELECTRICAL  EXPLOSION  OF  WIRES  IN  VACUUM 
I  F.  Kvartskhava,  V.V.  Bondarenko,  R.D.  Meledze  and  K  .  V  .  Suladza 
$ov.«t  Physics  JETP,  Voi  .  6,  No.  5.  p p  437-644  (C6/1957). 

Trana .  From  ZHurnel  Ek spar i men tel ' no  *  I  Teor at « chesko i  Fizifci  31. 

737-744  (Hovambar  1956) 

Results  of  ar>  investigation  of  electric  explosions  of  wires  in 
vacuum  ar#  described.  It  is  shown  that  regardless  of  the  initial 
shape  o*  the  wire  the  explosion  products  propagate  as  in  an  orri  nary 
exoios'on,  in  a  direction  normal  to  the  surface  of  the  wire.  If  the 
voltage  across  the  capacitor  of  the  explosion  circuit  is  relatively 
lew.  the  vapor  streams,  as  m  the  rase  of  an  explosion  in  a>r.  from 
1  ->yer  s  that  range  t.nemse.ves  pe'-pandi  cuiar  to  the  wire.  It  has  been 
established  that  at  high  caoac>tor  voltages  the  motion  of  tne  vapor 
streams  affects  the  distribution  of  the  discharge  current  in  the 
space  around  tre  w  e  A  qualitative  explanation  is  given  for  the 
Observed  effects  7  Pc's. 

Primary  Keywords  Vacuum.  Discharge  Current ;  Current  Channel; 

Electrode  Streamers.  Exploding  Wire.  Geometry 
!  ndecenoe.nce 
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(  BREAKDOWN  STUDIES.  pARTiciF  BEAMS.  ELECTRON) 

(Vacuum,  Electrical:  Generation) 

ELECTRON  EMISSION  PROPERTIES  OF  A  VACUUM  SPARS.  II.  ELEC 'RON  SEAMS 

S-V.  Suledze  and  A. A.  Plyutte 

Soviet  Phys- CS“T*chni cel  Physics.  Vol -  12.  No.  1.  pp  48-52  (07/1967). 

Tran?.  Frcm:  Zhurnal  !ak‘"v  cheskv,  i  e  ■  z  ■  k  i  37.  72-.*S  (January  196/) 
Details  are  given  of  the  em-ss*on  properties  of  the  plasma  of  a 
vacuum  soark  that  arises  in  the  production  o*  «  high-current  electron 
beam  An  emitting  surfflCf  of  5-7  sq.cm.  ern  produce  Current  densities 
of  1 G 0 - 1 5 0  A/sn.cm.  in  a  pulse  of  duration  lF-t  sec.  Certain  features 
of  the  h-gh-current  beams  have  teen  studied  by  extraction  of 
ciectrors  from  the  plasma-  this  occurs  in  two  stages.  In  the  first 
stage  the  extracted  current  s  independent  of  the  voltage  ar>d  is 
proportion#!  to  tne  plasma  density  The  enonelo-is  resistance  of  the 
plasma  is  due  to  deceleration  of  the  electrons  by  the  waves  excited 
at  the  onset  of  instability.  The  second  stage  shows  a  sudden  increase 
>n  the  current  29  Ref* 

Primary  Keywords  Vacjum  Breakdown;  Ebeem  Generation;  Plasma 

Emission;  Anomalous  Plasma  Resistivity.  Two  Beam 
Generation  Stages 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Magnetic:  Flux  Compression) 

H'J*  DIFFUSION  UPON  THE  COMPRESSION  OF  A  MAGNETIC  FIELD  BY  FIAT  STRIPS 
OF  VARIABLE  WIDTH 
E.T.  Bichenhov  and  f.P.  MetocHm 
Novosibirsk.  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  IS.  No.  6.  pp 
365-868  (12/19/4). 

Trans.  From:  Zhurnal  Prikladnoi  Mekhaniki  i  Takhn  i  chesko  i  Fiariki  6. 
159-162  ( November -Dec tmoer  1974) 

An  eouation  is  obtained  describing  the  flux  diffuS'on  in  flat 
profiled  generators  having  magnetic  cumulation  (MC>.  The  critical 
modes  o*  ooerat'en  of  such  generators  on  active  end  inductive  loeds 
are  calculated  4  Re*s 

Primary  Keywords  Magnetic  Flux  Compression:  Flux  Diffusion;  Magnetic 
Cumulation.  Powerful  Pulsed  Currents;  Superstrong 
Magnetic  F>elds.  Magnetic  Flux.  flux  Losses:  Strip 
Conductance  Constant;  load  Resistance  Constant 
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tlfCTROMAGNCTic  FIELD  GENERATION;  PULSE  GENERATORS) 

(Mag-et  c-  i  lux  Crroi-ess  en) 

H’JK  iDS^S  DJRING  COM-  RfSSI  ON  OF  A  MAGNETIC  FIELD  BY  FLAT  STRIP5 
r.I  o  and  V.A  Ictinnov 

Nr vox  b i r  s k .  US'* 

JMjr'iil  C'  Applied  Meehan  cs  And  Technical  Physics.  Vol  16.  No.  2.  pp 

?’b-?7  9  (  34/1'.  ?5). 

Trans.  From  Zhurnal  prikIednoi  Mekhan i k i  i  Tekhn i chesko i  Fiziki  2. 

1 - 1  5  M  <  March-  Apr  i  1  i9’5) 

The  c  omo  r  e  »  s  1  o  ri  o*  a  magnetic  field  by  a  moving  conductor-magnet  i  C 
cjmu’.at  on-ia  us“d  to  obto'r.  powerful  magnetic  fields  and  large 
pulsed  currents,  ’ho  potentialities  of  magnetic  cumulation  arc 
deter--ned  ip*  •  n  I  y  bv  the  flux  losses  due  to  diffusion  of  the  magnetic 
field  into  the  conductor  surfaces.  Experiments  on  the  compression  of 
a  magnetic  f'ela  b/  flat  strips  of  cooper  and  Dural  are  described  in 
the  reuert.  and  a  comparison  is  made  with  the  calculation  of 
diffusional  flux  losses.  The  possible  role  of  a  gutter  instability  of 
the  copper  conductors  is  evaluated  for  the  explanation  o *  the 
increase  in  flux  losses  when  a  critical  linear  current  density,  whose 
value  in  the  experiments  presented  was  ISO-210  kA/cm.  is  exceeded  in 
the  strips.  4  R p f s . 

Primary  Keywords:  Magnetic  Field  Compression;  Magnetic  Cumulation; 

Powerful  Magnetic  Fields;  Large  Pulsed  Currents; 

Flux  Losses;  Flat  Strips 
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(PARTICLE  BEAMS.  FLECTPON;  ^WITCHES,  0PFN1NG) 

(Generation.  Explosive  FuSes) 

EXPLODING  FOIIS  FQR  ACCELERATOR  APPLICATIONS 
A.B  Andrezon.  V  A  Burtsev.  V  M.  Vodovozov  and  A. A.  Drozdov 
Soviet  Technical  Physics  Letters.  Vol.  5.  No  2.  pp  68-69  (02/1979) 
Trans  From:  Pis’mo  Zhurnal  1 ekhn i chesko i  fiziki  5.  172-175  (February 
1979) 

The  traditional  design  of  high-currrnt  nanosecond  electron 
accelerators  uses  shaping  lines  and  Marx  generators.  Another  approach 
mekos  use  of  exploding  wres  to  generate  the  high-voltage  pulses. 

This  arproech  is  attractive  because  it  is  simclor  than  in  the 
traditional  approach  and  because  mduct>ve  energy  storage  holds 
Or  gm  1  SB  5  *l>fl 

Primary  Keywords  F-beam  Generation;  High-voltage  Pulses-  Exploding 
Fc ■ 1 :  Injective  Ene-gy  Storage.  10  kA  Peak  Beam 
Curi„r»;  Copac  tive  Inductor  Cha-ging 
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(PUL5E  GENERATORS;  ENERGY  STORAGE.  CHEMICAL) 

(Flux  Compression:  Flux  Compression  Generators) 

EXPLOSIVE  GENERA’PRS 

E.I.  Biehenkov 

Institute  Of  Hydrodynamics.  Academy  of  Sciences  of  the  US5R.  Moscow, 
USSR 

Soviet  Phy si cs-Dok lady ,  Vol.  12,  No  6,  pp  56’-569  (12/1967). 

Trans.  From-  Dokledy  Akademi i  Nauk  SSSR  174,  779-/82  (June  1 96 H 

In  this  paper,  the  results  ere  ''*scussnd  of  exrer  i  -rents  carr>ed 
out  in  the  Institute  of  Nydr  ody*  er*  ■  r ».  Siberia*  5  anch  of  the  Academy 
of  Scioncos  of  tho  US'-R  on  *h»  cor  s*  r  u.- 1 1  sn  of  explosive  devices 
which  convert  explosive  erergy  m\o  magnetic  field  energy.  Such 
devices  have  been  called  explosive  generators.  A  ®efs. 

Primary  Keywords*  Flux  Cornrpssion  Gene- at  .  Fxo’.OSi  vo  Orimr;  Des  gn 
Ccnrdi-'B*  it-  i  s  .  °er  tor. nance  art 
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(PULSE  CENFRA’CRS) 

(Flux  Compression) 

Flux  DIFFUSION  DURING  magnetic  accumulation  in  narrow  cavities 

E.I.  Bichenko*'  ard  E.P  Matochkin 

Novosibirsk.  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol,  15.  No  4,  pp 
555-559  (08/1974) 

Trans.  From:  Zhurnal  Prikladnoi  Mokhaniki  i  Tekhn i chesko i  Fizikl  4. 

1*8_IS?  (Juty-AuguSt  1974) 

An  eouation  is  obtained  for  the  flux  diffusion  during  *hi 
comcessi  on  of  a  uniform  magnetic  field  in  a  flat  gap  Calculation^ 
are  made  for  fast  and  slow  pumping  o  *he  cavity  by  the  initial 
current  and  for  a  constant  ••near  'i;r***,*  «nt<  an  increase 
pr  opc  r  t  i  o  n  a  1  to  *.  ne  SOU*  •  «  roi  t  of  *  the  i  “  •  t » a  1  ry - r  er  t .  Tt  '  s 
Shown  t^at  the  f  |u»  ios-os  a'u  cor-,  if*-*'  1«  i.in  fo'  la'g**  magr-at  c 
Reynolds  numbers,  i^e  *:,,x  losses  depend  essentially  pn  the  pump-'-g 
time  a-d  depend  !  i  *t  i  •  s'  the  s**ar«  nf  “he  pumping  current  pul-e  1 

Refs 

Nr  i  many  Keywords*  Flux  C  .imp*  e  j » » on ;  Flat  Can;  F.eJd  Diffusion: 

M.g-.etlC  Reynolds  Number.  Current  Pump.  Pumping  Speed 
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( POWER  CONDITIONING) 

(Pulse  Transf ormer s > 

HIGH-VOLTAGE  MEGA-AMPERE  CABLE  TRANSFORMER 
G  S  Vi  1  level ' d.  V.N.  Krasyuk  and  G.I.  Sil’vestrov 
Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR. 

Novos  tirsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  20,  No.  4.  pp  1105-1106 

(08/19/7) 

Trans  From  Pr  bo-y  i  Takhnika  Eksparimenta  4.  166-168  (July-August 
1  977  ) 

A  cable  tronsformer ,  without  iron,  with  •  voltage  trensformet i on 
'actor  of  n -  2  or  n  =  4  in  the  primary  50  kV  or  *or-  SO  kV  loop. 
ramact  >  viv  ■  and  25  AV  in  th#  load  loop  it  described.  The  cable 
kK  5C1/-1?  is  used  in  the  transformer,  end  the  number  of  parallel 
branches  is  1?.  The  scattering  inductance,  referred  to  tho  load  loop 
is  L/sub  S/  5  nH  for  n:2  fL/sub  S/  :  6  nH  for  n*4).  Diagrams  of 
wc r  k • n  g  ve-sions  of  generators  using  the  trensf ormer *  are  presented. 

3  Refs 

p r i mar /  Keywords  Cable  Transformer;  25  kV  Output  Voltage.  SO  kV  Input 
Voltage.  L ow- i nductance  Load;  Scattering  Inductance. 
?  Ms  Current;  1  C  0  -  2  0  0  kHz  Discharge  Frequency 
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;F.S-RGY  STORAGE.  INDUCTIVE;  PARTICLE  BEAMS,  ELECTRON) 

(4*. Mens.  C-I'icret  1  On  > 

IHCRLASING  cl  EC  I  RON  BEAM  POWER  BY  INDUCTIVE  ACCUMULATOR 

P  T  8  l  '  ’  -  v  .  G.I  Ti  lgac*i(v  *nd  D.N.  I  in 

-fymenta  And  Experimental  Tarh-iques.  Vol.  20.  No  2,  pp  368-370 

(  C  4  1  9  ’  »  ) 

Trais  from:  Pr  bory  i  Tekhnika  Eksperimonta  2.  35-37  (March  April 

•  v  7  7  ) 

a  d:  ~e  .onvitm)  of  a  d  ’  ode  electron  accelerator  end  an 
■  nnuctiv.  *cn  «jla'.cr  in  a  beam  collector  circuit  is  described.  When 
tha  »n0.:e -cathode  gap  is  shorted  by  the  plasma  or  as  a  result  of 
-unHdiw-  across  the  insulator,  «  potential  difference  is  generated 
’  “  (ne  col  1  ect  nr -anode*  gap  which  can  be  used  to  accelerate  the 
electrons  emitted  bv  the  collector.  It  »s  shown  expem i manta  1 1 y  that 
w* th  a  voltage  of  240  kV  between  the  anode  and  cothode.  the 
co !  1  actor  -  ar.  ode  voltage  is  6C0  kV  .  The  power  of  the  beam  is  than 
d  u.>l  ed  .  6  Refn 

F'rimfi-y  Xfvw  >rds  Fi^id  Emission  D>nde:  Plasma  Diode  Closure; 

lnd  ctive  l  -  ci-gy  Store  Switch;  Beam  Collector; 
fxnios’vq  I i»-  *ron  Emission 
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(PuiSr  GENERATORS) 

(Mm  Ccnpr  bm-o") 

UMIIH-S  CURRENTS  IN  THE  COMPRESSION  OF  MAGNETIC  FLUX  BETWEEN  FLAT  AND 
COAXIAL  CONDUCTORS 
C  I  Biehenkov  end  V  A  Lobanov 
*•-  -os-  hi  rik  .  USSR 

J'-  Aon  lied  Mechanics  And  Technical  Phys»C»,  Vol.  16.  No.  5,  pp 

7  T0 -  7  73  (1  0/1974). 

T-^ns  F  r  r  »  Zhurnal  Prikladnoi  Mekhan.ka  i  T ekhn i chesko i  Fiziki  5, 

116-120  ( September - Oc tober  197S) 

fxoei  me  *ts  are  described  on  magnetic  flux  compression  by  flat  end 
travial  cone*  j- 1  or  s .  As  tie  initial  current  1/sub  0/  is  increased  the 
*  nal  r  en  J'sub  1/  obtained  as  a  result  of  flux  compression  at 
fir-,»  n-oport  i  n  na  1  to  1/sub  0/  and  then  reaches  a  maximum 

aid  i  e  •  a  •  i-  s  constant  'or  f-jrth*.  increases  in  I/sub  0/.  Analysis  of 
*‘e  shows  that  in  coaxial  structures  when  a  small 

exp  1  n». .  v  e  fiarge  accelerates  t->e  cc-n'uctoro  the  limiting  current  i» 
detn-m  red  hy  the  maximum  wor*-  which  a  conductor  can  perform  in 
1 1  r,,'  ess  i  g  the  magnetic  field  jn  exoenments  with  flat  busbars  end 
la-c»  explosive  ■-.►•r-ges  the  limiting  currents  appear  to  be  determined 
by  t  ‘  e  f  .  -.  •  los*-e«  i ».hn  r  t  -  c  i  re  - 1  t  ed  voids  formed  in  the  linking  of 
1  r  r »  , .. !  a  -  Surfaces  of  the  bisba-s.  This  assumption  is  shown  to  bo  in 
nj-»i  t  .*  *  i  xe  ag*pp-e»-»  with  experiment-  3  Refs. 

,  *  *  .  ui-j  r  -j  •,  M-«  Coxi'iii'cn  Ger-orator;  Flat  Conductors.  Coaxial 

r.  o-  •  i  r  *  -  *  s  .  !  1'itifig  Current;  Ma  x  i  mum  Field 

-  *  v-  (  .  9  !t  *\  t 
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( pulse  generators) 

(  'lux  Conor«sv  Ofl) 

MAGNETIC  FIELD  IN  A  CYLINDRICAL  CONDUCTOR  MOVING  WITH  A  VELOCITY 
proportional  TO  R/SUP  - 1 / 

E.I.  |i  chfnkoy  #*d  E.P.  Matochkm 

Novoj.b'rik,  USSR 

Journal  C'  Applied  Mechanics  And  Technical  Physics.  Vol.  16.  No.  5.  dp 
617-623  <10. 1973) 

Trans  <ror.  Zhjrnal  Priktadnoi  Mekhaniki  »  Tekhni chesko*  Firiki  5. 

18*25  ( Saotombar-Oetobar  197J) 

Nonstationary  magnetic  Field  problem*  »n  e  moving  conductor  are  of 
interest  in  connection  with  ob'a'n:  ng  t-ulsed  magnetic  fields  by 
mag-et  c  cumulation.  The  F  eld  o«r>at',ites  into  the  conductor  ns  a 
result  of  the  growth  of  the  ski"  layer  a^d  i<  ca'-ried  alcng  w-th  the 
conductor  Th®  first  mechanism  of  the  •vaction  o'  a  field  with  a 
conductor  13  called  the  affusion  of  the  field,  and  the  second 
convection  Five  sel f - * • mi lar  solutions  of  magnetic  field  problems  in 
a  corHurtor  uK;  »h  has  a  velo*<av  v -q  pi  r  and  a  conduc  1 1  v  •  *  v 
S  i  g*«  const  are  discussed  nr.-,  a.  numerical  solution  of  the  p'Oblom  of 
♦  h«»  compression  of  a  h«id  in  r.  cylindrical  cavity  when  the  conductor 
moves  towa'd  the  aws  i»  pr^se-ted  C> «  r*  the  so . f - s i "i . a'  solut-nns 
is  compared  w  •  t  h  the  numt>»*  i  c*  1  solut  c*-  '  Re's. 

Prima-y  ktyno'dS'  flu*  Ccpr  w  n  ;  F  »  e  1  d- C  sv.‘  .it  t  or  Intorat  t  i  O'* ;  r  e'.d 
Diffusion;  fte.d  Cenvect  i  c .  Ti-.oury;  Analyt  cal 
Soiut  or;  N  j"«  r-n!  Cr  rule* ion 
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( pUl 5E  GENERATORS) 

(Flux  Comorass'on) 

METH3D  0e  DESIGNING  EXPL CS I VE -DR ! VCH  MAGNETIC  FIELD  GENERATORS 
v  A  .  L obf icv 
Novos  b '  r sk  >  USSR 

Jcurrai  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  17.  No.  1.  pp 
97-100  ( 02/  1976  1  . 

Trans  From  Zhurnal  Prikladno'  Mekhaniki  T*khn i chesko i  Fi*'k  1, 
123*127  ( January- c#bru3*v  L9’6! 

A  method  o'  designing  exrlcsi ve-dr • ven  magnet • c  field  generators 
that  allows  us  to  establish  a  ceoe-idence  between  the  parameters  of 
tho  generator  c'rcu't.  m  which  the  greatest  •'■Q-gy  release  occurs 
unoor  a  1 1 me - i n v*r i ant  resist'v*  load,  is  deScr-bod.  The  problem  of 
switching  two-d’ mens i onal  generators  to  a  load  whose  resi stance 
linearly  increases  with  t»ro«ratur«  is  analytically  solved  as  an 
ewamole.  The  theoretical  possibility  of  designing  a  generator  in 
which  the  power  released  under  the  resistive  load  R(t)  vanes  in  a 
Specified  way  with  t'ne  is  demonst rat ed .  Types  of  current  pulse. 
Dower,  and  energy  released  in  t^e  load  are  studied  in  the  case  of 
different  generator  C'rcu’t  parameters.  8  Refs 
Primary  Keywords  Flux  Compression  Generator ;  Resistive  Load; 

T  ime* '.  rwar  .  «nt  lor.ct;  Load  Switching;  Pulse  Shaping; 

Circuit  Para-eter  Variation 

COPYRIGHT:  1976  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS.  ELECTRON) 

( Genera  1 1 on ) 

SCREENING  EFFECT  !N  HIGH-CURRENT  DIODES 
5 .  Ye  Belomyt  +  sev.  S.T  Korovn  and  G  A.  Mesyats 
Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 
Soviet  Physi cs-Techn i cal  Physics  letters.  Vol.  6.  No 
( 09/1980 ) . 

Trans.  F- am:  Pis’ma  Znurnal  T ekhn * chesko i  Fi*iki  6, 

(September  i960) 

Secondary  processes  which  occur  in  high-current  diodes  with 
exolcs’ve  electron  emission  lead  to  tho  appearance  of  new  emission 
cento' s  thro. .go  propagation  of  the  cathode  plasma.  We  lav#  found  that 
.‘'O'-b  's  an  nppos'te  effect,  which  opposes  the  spontaneous  appearance 
o'  new  certe's  o'  explosive  election  emission.  We  have  shewn  that  a 
screening  effect  is  responsible  for  th>s  situation.  The  occurrence  of 
explosive  electron  emission  leads  to  a  pronounced  increase  in  the 
electron  current.  The  seace  charge  of  these  electrons  reduces  the 
o-e  trie,  f>e,<»  at  t*--e  ra;  hr  rip  near  t  r>e  primary  emission  re',  ter  The 

•  r-«.  ,i •  wh-ch  e«plos’ve  emission  occurs,  t.  '*  proportional  to  i/sun 
-  ?  •  ,  L.1B-P  I  is  the  f  I  e  id- e~  I  ss  '  on  Current,  which  IS  an  exponent  I  r.  1 
fiir-c,.,c.r  of  the  electric  f  eld.  Consequent  1 y .  even  a  slight  decrease 

•  n  the  elo  ♦.*■;_  field  of  tho  ccthnde  p-ovemts  the  spontaneous 
(irnBi'e  ;e  of  'ew  is  ssion  centers  This  effect  leads  tn  an 

•  r  •  -  *  ,  •.  y  cf  t  h<>  eiectro*  bran  in  an  exnl  os  i  ve-pm  is  i  on  diode. 

,-,r  i*  in  «r.«»r.>l  -os;-..  e  g  .  that  of  tho  lsw-onergy  beams  used  f9r 

v.hj ce  pr  -o-,s  ny,  t  beenmrs  difficult  or  ever  mposs-ble  to  use 


F • el d  Emission  I 
Cathode;  Screen i 


iode;  Explosive 
ng  Effect:  Beam 


c;p fright  :«3p:  a^-ric 
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'OBFIC^S  S’UDlt'- ‘ 

SEl*f  -*IMI AR  ELECTRICAL  SKIN  EXPLOSION  OF  A  CONDUCTOR 

E.I-  B '•  chcyiHOv  any  A.E-  vo-tenko 

NovCSi  b  i  r  «,K  .  USSR 

journal  Of  Applied  ''tcher.'cs  And  Technical  Physics.  Vol.  10.  Ho.  3.  pp 
350-355  (Cl/1969). 

Trars.  From  Zhu'-nal  Prikladnoi  Mekhaniki  i  T  ekhn  i  chesko  i  Fiiiki  10, 
21  26  ( May- June  1969) 

We  examine  the  problem  of  the  electrical  explosion  of  a  conductor 
with  flat  boundary  in  a  strong  magnetic  field  We  estimate  the  role 
of  heat  conduction  in  order  to  determine  the  critical  electrical 
fields  in  which  fusion  and  vspo r i za t i on  of  the  metal  take  place  The 
cha-acte- i st i c  features  cf  the  explosion  of  a  layered  medium  are 
examined.  6  Refs. 

Primary  Keywords:  Flat  Wire;  Wire  Skin  Explosion;  Magnetic  Field; 

Thermal  Conduction;  Layered  Wire 
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(ENERGY  STORAGE.  INDUCTIVE;  POWER  CONDITIONING) 

(Systems;  Nonlinear  Resistors) 

PRECISION  PEAKING  DISCHARGER  WITH  A  HONl INEAR  ELEMENT  IN  AN  INDUCTIVE 
STC»AGE  CIRCUIT  WITH  FOIL  BRFA<ER 
A . V .  Grigor’ev,  A.G.  wovikov,  V.V.  Titkov  and  G.A  Shneerson 
Instruments  Ard  Experimental  Techniques.  Vol.  23.  No  5,  pp  119J-1196 
( 10/1980)  . 

Trans.  From;  Pribory  \  Tekhnike  Eksoorimentn  5.  \29-\5t 
(September -October  1980) 

A  solid-state  peaking  discharger  for  an  inductive-capacitive 
energy  store  is  descr-bed.  -n  winch  tho  swteh-on  element  ;*  based  on 
Tervit-2,  which  is  a  material  w:th  a  nonlinear  volt-ampere 
char acter i »t i c .  The  di scharg#r  has  repeatedly  switched  currents  with 
en  amplitude  of  360  k*  and  a  duration  of  60  microseconds.  The 
sel f - i nduc tance  L/sub  p/  of  the  di scharger  is  2.5  nH  and  its 
resistance  r/ sub  p/  is  2.8  m  ohm  6  Refs. 

Primary  Keywords:  Nonlinear  ?esis»nri  Peaking  D’ scharger;  Inductive 
Energy  Store.  2.5  nH  Sel  f  -  i  n-fuctarce  .  260  HA 
Amplitude.  Reo-reted;  2  Microsecond  Rise  T . me 
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(PARTICLE  BEAMS.  ION) 

( Generet i on ) 

PULSED  ION  BEAMS  FROM  A  hIGrt-CU-'-'SNl  P.ASMA  DIODE 

B-A.  Tskhadaye,  A.  A.  Plvutto  eno  K.V.  Suia;.'t> 

Soviet  Phy s * cj- Techn i col  Phys-es.  Vcl.  1 ^ ■  Nj  8.  pp  1108-1109 
(02/1975). 

Trans  From  Zhurnal  Takhn .  chesko  Fijiki  *4.  17)9-l/5j  '  iogu1.'  1  974  ) 
In  a  study  of  pulsed  on  brnu  in  a  higm-c.,  -  re~*  ;  l.isi-o  d  odo  it 
he*  been  found  that  en  ion  h  •*«  of  6E2  A  is  oroduced  when  a  critical 
diode  current  is  reached  and  a  d : scon t i nu > t y  apoea-s  ’n  the  plasma 
The  ion  beam  has  a  large  *n»r  yy  iDi-esu.  but  t*a  over  sgv  energy  is 
approximately  tQual  to  the  initial  voltage.  U/sub  0/  =  30-50  kV .  The 
1 i near  functional  dependence  of  the  i or  beam  current  nn  the  critical 
diode  current  implies  that  :n  beams  wth  f.u"e  ts  cf  2Ek  A  can  be 
achieved  at  diode  currents  o'  let  A  8  Refs 

Pr>mery  Keywords:  Ion  Beam  G*»r  e  -  r.  t  •  c  r  .  P  la  sra  -  f  i  1 1  ed  ,)ioriai  3C-50  kV 
(•ode  Voltage.  30-30  *ek  Ion  Beam  Energy;  Threshold 
Current 

COPYRIGHT:  1975  AMERICAN  INSTITUTE  OF  PHYSICS.  PEppINTtD  WITH 
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(BPFAKDOUN  5TUDI ES ) 

(Exploding  Wires) 

RESTPRATION  OF  the  CIEIEC'RIC  S’PRNf’N  ('«>'•  f''  CT  A  WIRT 

R  K  Bcrisov.  V.L  Budov  c‘i  a-H  1  [  ku;* v-  ■ 

Moscow  Enargrt  -  e»  Institute,  "ssc*... 

Soviet  Ticnmcal  Ph/S'cs  Letters.  *’ol  3.  No  12..  no  516*51  7  12/  1977  ). 

Tra«s.  From  Pis'ma  Zh.jrnt)i  *  q  -  1  .-  .  c  '■  PS*  ’  f  >  .*  1  *•  •  3  I2  30-J253 

(  Decemb#*-  1  977  ) 

After  en  electrical  #«p!  ii'  n-  e-c  fh®  cutr'f,  the 

insulating  properties  o'  th*  g,*r  n  -  o  tc  re  *  '  .'o'etJ  *n 

under  standi  ng  of  the  process  by  whick  d  sla't'ic  strength  is 

restored  after  an  exoinsic-  ran  »eln  in  desr'  :j--ig  tkp  -fate  of  t^e 
explosion  products  end  the  destruction  ma-c’-a'  ism  of  the  w*re.  The 
rate  at  wh-ch  the  d'elettr-c  strength  -s  rustorq-i  is  a  cl’ar«cte-i»tic 
which  must  be  known  In  order  ‘O  cipa-gn  s.i'*.chps  fast-act-ng  'uses, 
etc.  AlthOUgh  there  are  many  on  elec'r-cal  exelnsio'-s  u.  the 

literature,  no  informat-on  is  :»*-!•  a*  the  r  est  c  r  at  >  on  of 

dielectric  strerg**-  after  the  ovnlrs-c-  o'  a  w  r-e  Fy- ‘hp'so' e .  there 
is  no  >nformat‘on  on  the  resrn-a'io"  r  4  t*-o  d  eln-t-ic  s»rc',Qth  a'te- 
the  explosion  n'  w-res  -  -  a  r  a  -  a  cur-t;  M-f  6  -  f ' ' 
primary  Keywords  Exrlcrt-f.g  Wi'f*.  spenver,..  r.(.4,  Pe-'-rptinn.  A  r 
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(BREAKDOWN  STUDIES) 

(Ga*.  E-beam) 

SEMISELF- MAINTAINED  DISCHARGE  DEVICE  WITH  IONIZING  BEAM  REGENERATION 

L  .  P  Fo-  i  risk  i  i 

Novomoskovsk : •  Branch  Of  State  Nitrogen  Industry  Institute.  USSR 
Inst rumyr. t s  And  Experimental  Techniques.  Vol.  20.  No.  1,  pp  213-215 

t  C  2  ' :  9  7  '  I 

Irons.  Ftp-  Prifccry  i  TekhniVa  tk soar i men ta  1.  186-188 
( Januory-Februa ry  1977) 

A  device  'or  generating  a  aem i sel f -ma i nta i ned  discharge  in  a  gas. 
initiated  ty  r.  electron  beam  from  an  accelerator,  in  which  tho 
electron  beam  is  regenerated  is  described.  With  this  device  it  is 
possible  to  ech-eve  »n  electrical  field  strength  in  the  bas*  of  >=100 
kV/cm  without  a  t-ansition  into  a  SparK  discharge.  6  Refs. 

Primary  Keywo'd s  S nm i se 1 f -ma i n t a • ned  Discharge;  E-beam  Sustained 
D  schaige:  Retarded  E-beam:  Very  High  Field 
Strength;  No  Spa'k  Transition 
COFYRIG'-T  19(7  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


6692 

tPPEAXDhg'.  STUDIES) 

( l  .-:u:d  ■  Elect*  ical) 

:••£  :r  r.nPM-N-  or  electrical  discharge  in  water 

A  P  Alkhimov.  V  .  J  Vcirafcev.  V  F.  Klimkin.  A.G.  Ponomarenko  and  R.I. 
Sclou  '  •  -i 

The  Ins*  tute  Of  N u.iear  Physics.  Siberian  Branch.  Academy  of  Sciences 
of  the  USSR .  No.  -.ibirsk,  USSR 

Sov  e*  >  hv*.  .  -  ‘-'ul  l’j-  No.  10.  pp  959-961  (06/1971  ). 

Trans  *rc  .).-Ir  ;v  Akodem  Neuk  SSSR  196,  1052-1056  (October  1970  ) 

*  i  .  I «  :l  w-i*  «•  *s  used  ir  h.gh-voltage  impulse  energy  storage  end 
r  .«  s  or.  cev-ces  ord  it  is.  therefore,  necessary  to  make  o  thorough 
stua,  f  V'u  phv-!cal  fei.t  j-ps  of  the  development  of  electrical 
di’-er.n  :v  •  -  water  at  field  strengths  of  10  0  to  500  kV/cm.  In 
addition  to  clarifying  certa-n  fundamental  problems  of  the  physics  of 
br  en*.  .j0,.jn  u  ‘  water  under  these  conditions  it  is  of  particular 
i"'.»  vst  to  n'l'i#  in  quant  i  tat  i  vo  characteristics  o *  the  procass.  such 
(i  tt  «  o*.Iay  t  i  me  t/Sub  d'.  the  streamer  velocity  v/sub  s/  and  its 
dOPerdn.ce  nr.  the  field  strength  E/sul>  0/.  the  resistivity  rho. 
prass.ire  p.  o*c  ?  Refs. 

Primary  (ey-ord:  Water  Breakdown;  Distilled  Water;  Insulation; 

Switch;  Shodogr  oph.y ;  Voltage  Measurement ;  Delay 
Moavur  empr-t  :  Streamer  Velocity  Measurement 
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(ENERGY  STORAGE.  INDUCTIVE) 

' Syitens! 

TRANSIENTS  IN  INDUCTIVE  FNERGt -STORAGE  DEVICES  FOR  PLASMA  INJECTORS 

M  V  Be  .  nr  .  ha.  Mashtylev  iind  B  I.  Panachevnvi 

f'-.ir’kov  A  v  >  a  1 1  o  n  Institute.  USSR 

Sr.viet  P*«ys- ;s-  Technical  Physics.  Vol.  18.  No  1.  pp  51-53  (  07/1  973). 

’ . «.  F  ■  --  i'n  --el  Tekhn  i  chesko  i  Fi  zi  k  i  63.  83-86  (January  1  973) 

The  r  resent  w  ■  rk  cm>id»'  i  charging  and  discharging  processes  in 
«-i  -ndu-.ive  energy  - storage  device  for  a  pulsed  plasma  injector.  A 
sy*.ti--i  of  eouations  is  given  which  describe  the  transient  thet  arises 
•  r>  i  rdur  1 1  ve  --torage  device  when  the  charging  circuit  is  switched 
hv  t'v  mo-.-  >  n  g  t  lasma  The  system  n  solvled  analytically  for  one 
uort  -  tiilar  rase  *r  Buppri-pnt  involving  transients  in  an  inductive 
«npr gy- s* c raqo  def ce  's  described.  Thp  results  of  the  experiments 
*rP  n  sat-sfactrry  m'-terf  t  with  the  analytic  solution  o'  the 
svst  »-t  o'  ei-rt  t"--  6  Tr*-, 

r  r  •*«-•  (tvn-i-11  C  ’-a r  <3  •  r,  g  Process.  Discharge  Process;  Plasma  Switch; 

FxpP'-imont  ;  TKj-c-y;  Analytical  Solution 

{pi  -r  rV  i’(iy„nr  ris  -  P  ■  a  s-a  I-;?'  *.pf 

CD-  c:  1.'*  f  “F 0  !  C  AN  !  N  ^  i  I  T  u  :  F  0C  PHYSICS.  REPRINTED  WITH 
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i BREAKDOWN  STUDIES) 

I3(i^.  E  -  boa"*  i 

’RANMUON  FROM  A  NON-sriF-SUSTAINED  VOLUME  DISCHARGE  MAINTAINED  BY  A 
BFAM  of  c  AST  ElEC-RONS  TO  A  $PAS<  DISCHARGE 
Yu.  I  BvC'Nov,  S  .  A  Genkin,  Yu  D.  Korolov,  j  A  Mesyets,  V.G.  Rabotkin 
and  AG  F  > 1 ono w 

Inst’tute  Of  High  Cufrsrt  E!«ctron-f s,  Academy  of  Scsncas  of  the  USSR. 
Moscow.  USSR 

Sov  i  at  phys'Cs  Journal,  Vol  .  21.  No.  IQ.  op  1375*1377  (10/1978). 

Trans,  fro-  l2vest*ya  Vyssh  xh  Uchehnykn  favade-M  '  .  F>*iko  21. 

146-148  lO'-iot-ar  i <) ; 3  > 

Non-  sal  f  ~  su  st*  i  ned  cu-r#nt  art  an  efficient  way  of 

obtai-tr;  volume  discharges  wifi  e on« » do-ob  1  y  w>d»r  ranges  of  gas 
p" assure  and  burn  djrai  on-  Bv  applying  lower  voltages  then  the 
bias -down  voltage  to  tKe  discharge  gao.  it  is  poas'ble  to  obtain  a 
stable  volu"*a  discharge  m#  *  nta  i  nad  by  a  bean*  otf  fast  electrons  and 
lasting  approx imately  IE-4  sec  or  longer.  However,  in  this  regime  the 
amount  of  energy  wh-ch  can  be  fed  to  the  discharge  >s  also  limited  by 
formation  of  a  spark  channel  In  this  paper  we  report  observations  of 
the  dynamics  of  the  format  io  *  of  a  spar*  channel  in  a  volume 
di  ses(*f  jo  evc'ted  by  an  elertrcn  beam,  the  discharge  was  in  nttro.en 
at  a t"c sphor  .  c  pr«*«u  e  Tk,e  irt#r*lcctroo#  geo  was  6  cm  long  and  was 
formed  by  a  8  5- cm  -  cm  ameter  Dur«|jminum  anode  and  a  convex  steel  mesh 
with  a  grid  s':;e  o4  2  *  2  rr,  Electrons  were  injected  from  tne 
cathode  end  through  a  A  x  *  cm  w.ndow  An  accelerator  with  a  plasma 
ele;tron  source  si~*.e-  to  t~et  described  orev  ously  was  used  Tne 
electron  currert  ou.*e  was  triangular  wth  a  fast  rise  time  (T/sjb  r/ 
*  5  n* crosiconds)  a*  d  a  slow  decay  1th®  half  maximum  duration  o*  tha 
current  was  15C  •»  •  c  '  o  soc ;  n  y  *.  1  ’  ne  peak  cjfr*f  *  density  s*f  the  beam 

at  the  ertrance  to  t*e  ga?  n  sc^rga  gep  was  ;'sub  E/  :  '.3  mA/sq  cn. 
a -d  the  acCQiar8t  i  ng  voltage  wy  s  202-23C  *>V.  9  Refs 

Rr-ary  Keyw>'ds  Nor  -  #  -  **  js»  •  nec  D-srhprge;  Volu“*»  Discharge: 

5-6*.'"  5usta  '•»;!  U'scborgp;  Arc  Trorjitio’ii  Nitrogen 
Gi»'. .  *r  argjlar  Current  ru’se 
C0PYRIGUT  :  1978  PLEN.M  rRf'S  pr  rp  j  »,•»  r*.  ujth  PERMISSION 
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(PULSE  GENERATORS:  POWER  CCN3IT ZONING) 

(Flux  Cjmpress'On.  Pulse  Trarsio'i»pf  t) 

USE  rr  AN  EXPLOSIVE  MAGNETIC  GENERATOR  TO  SUPPLY  A  GAS  DISCHARGE 
A  E.  VoitpnNo.  f.P.  Matc;hK>r>  and  B-A  Tablacmikov 
Institute  C'  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR. 
Novosibirsk.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  16-  No.  3,  pp  866-867 
(06/1973) 

Trans,  from  Pribory  i  Tokhnika  F k sp« r • men t a  3.  177*178  (May-June  1973) 
A  device  >s  describee  w' ifi  cons1 sti  of  an  explosive  magnetic 
generator  acting  as  a  current  source,  a  matching  transformer,  end  a 
reoist've  lead  A  gas  disc^a-ge  was  used  as  the  lood.  The  experiments 
wt't  carried  out  unde*  lat  ttc-y  cond  t-ons.  9  Refs. 

Pr  mary  keywords  £«d1ovvb  Magnetic  Generator;  Matching  Transformer; 

Gas  D-scarge.  50  M-crosecond  Generator  Operating 
T  me.  Pulsed  Electr«*-a.  _ - ght  Sources 
COPYRIGHT:  1  97  3  PLENV-  PRESS.  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  CLOSING) 

(Cos  Gaos.  Mate-ials) 

A  THEORY  OF  THE  PRODUCTION  qf  ELECTRODE  VAp0R  JETS  BY  SPARKS  AND  ARCS 
W .  Firk# 1 nburg 

Engineer  Research  and  De»elpnm»-*t  lab,  Fort  SeJvnwr.  V A 
Phvs»cal  Review.  Vol  7«*.  No  10.  pp  19  75-1*  7  7  (  1  1/1  9*8). 

lon  rat’on  of  the  surfcf.es  cf  mercury  and  carbon  electrodes  and 
the  subsenuent  product  iur  of  vapor  jets  are  d  scvissod.  the  theory 
presented  'S  fou*>d  ♦<*  agree  closely  wth  the  «*ppr'n»’ijl  values  for 
the  vapor  jet  value  ’  t  »’•*  cu'tlnf  theoretical  predictions  are  m.*  fo 
for  varor  jet  production  based  on  the  atom-c  rrprft'Ps  of  the 
electro-^  material.  6  Refs. 

Pr-mary  Keywords:  Vaoor  Jet;  Anode  Jet;  Cathode  Jet;  Mercury  Arc; 
Thermal  C on s • dc r a t i o ns 

COPYRIGHT  1948  AMERICAN  PHYSICAL  SOCIETY,  REPRINTED  WITH  PERMISSION 
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(ELECTROMAGNETIC  FIELD  GENERATION) 


P  S.  Caird.  W.B.  Gam,  D.B  T*'omso'  and  C  M.  r0 
Los  Alamos  National  Labs,  ins  Air. -.on  *>M  87545 
Journal  Of  Applied  Phys’C*,.  Vo*  V.  Nf  J  p;» 

A  simple  explosive  driven  'lux  iir-ore-s ;  ur 
producing  magnetic  fields  i  *i  the  MG  range-  *n 
is  a  seamless  hojirw  stainless  steel  cylinder 
explosive  The  initial  f*fllJ  is  cJv.fJ  b, 

a  90-kJ  capacitor  ban*  Thu  a  s  r  4  -  .  / 
implos’on.  '  he  experimental  vo:i*&  is  ev  o* 
and  asymmetries.  Pea*  fields  of  12  and  4  MG 


d  CM.  r  o  w  1  e  i- 
NM  8  7  54  5 

f  3  p:.  781-  '8?  f  03/196v)  . 

"iprk'iitr  sys’^m  i  -  d«s.;r  ibsd  fc *r 
range-  :n«  :i  r  ••  t  ropp  l  r.g  d«cr« 

<.  yiir.de.'  Hi  -  vun  by  a  ring  of 
cJ/.p'J  b,  a  i  si  1  pair  supplies  bv 
rue*1  /  ar.ua  ted.  ['an"'! 

s  4(vv  ct  I  e  t  i  o  nab  1  e  dvb-  •  f 
and  4  MG  a*e  armeved  ,n  no'-  ’  j 


dunt^n  o*  8.9  and  l 
15  mm  at  f'ese  fiplds 
2  Re's 

rimary  Yeywo-ds  Magnr. 

E « p  1  '• 


mm.  respectively  The  usable  lo.ngtn  is  about 
jf.triij  possible  applications  are  ment  i  o*»eH 

c  Field  Generati  .  *•  •  F!gx  Compression 
ivl  Driver  .  .ita  nless  Steel  Cylinder;  4  MC 


Primary  »?v."C'ds  flux  Cr 
COPYR  JGHT  1  9  ’2  Shf 


stages  0 1  M  •. 
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(  ELEC*RC,*'AGm£TIC  FIELD  GFNlpa’!0NJ 
(Magr  et  i  ■-  > 

ANALYSIS  PF  riUX  COMPRESSION  EKF’Ek  ;MrNTS  III 
T.  Erfcer  <17.  H.G  lotai  '  I  '  .  ;  E  K«mn;iy  C2»  B"l  S.M  Prastein  ( 3  ‘ 

(1)  Inst  i  tut  Fur  Thao-vt  ■  s  he  PKy  »*•*.  •  \-ers  t<,t  G" a** 

<?)  Ill  *noi  S  Ihtitu'e  -*  Te-f.dlr.;,,.,  1 

ij>  *r^fnn»  Nat  ■  oral  L/t*  *  ,ji,,’l'i>  11 

Act*  Puyii**  Aus‘*iaca  vol  36  po  3  4  ■  3  '■  3  (01/19)?'. 

Ti-is  s  the  third  c..  *  n  ser  .  i»>  of  three  pane' s  "n 

magne*  ici  |"u  1  at  :  on  The  e's  present  ,n  f-vmrlete  analy-siS  of  tF«r 

flux  cnm:r  ess»  on  •»  f*e  •  I  *  r  •  1  1  fur  the  tfe-.iy  !■«*.*.  flux  compr  e*.«  •  an 

to  ar  a  !  v  s  ‘  a  o'  data  r  ot '  •> .  vie'ic  device-  a  •  e  prsiPpiBc).  ?4  Rnf, 
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ENERGY  AND  TECHNOLOGY  REVIEW 
Lawrence  L i vermore  lab,  Livermore,  CA  94550 
' 05/1981 ) 

Availability:  UCRl -S20 0 0-8 1 -5 

N’IS 

Research  programs  at  LLNL  are  reviewed.  This  issue  discusses 
validation  of  tne  pwlsed-power  design  for  FXR.  the  NOVA  plasma 
sh-jtter.  thermal  control  of  the  NFJF  superconducting  magnet,  a 
low ■ prorgy  x-ray  sooc t r omet »r  for  pu 1  sod - sour c e  diagnostics, 
n  i  c  r  pmac! n.ng.  the  electronics  engineer’s  design  station,  end 
bracing  with  a  laser  n  crotorch.  (ERA  citation  06:029019) 

°rtru,ry  Keywords-  .owrence  Livermore  Laboratory*  Cooling  Systems; 

Elec  ♦.  r  .  cal  Engineering;  High-voltage  Pulse 
Generators;  Machining;  Optical  Systems;  Research 
Frcgroms;  Shutters;  Superconducting  Magnets;  X-r*-« 

Spectrometers 

Secondary  Keywords  £R DA/ 4 2 0 3 0 0 ;  ERDA/420S00;  ERDA/420201;  NTISDE 

6726 

( P I AGNCST I CS  AND  INSTRUMENTATION;  SWITCHES.  CLOSING) 
i  Sv'ste-s  .  Co  s  Gaps,  Systems) 

ARG,r'A  S  i**r  L  E  DCVICF  F0R  SIMULTANEOUS  MEASUREMENT  OF  BREAKDOWN  TIMES 
OT  MANY  SPARK  GAPS 

G.  Rostegni 

padov«*  U-  versity,  Padova,  Italy 

TF!e  Review  0'  Scientific  Instruments,  Vol.  37,  No.  1,  pp  65-68 
(  0  ;  /  1  9»  £> )  . 

A  simple  device,  which  enables  one  to  observe  on  a  single 
oscilloscope  trace  the  individual  breakdown  times  of  many  spark  gaps 
in  "parallel,  is  described.  It  employ*  signals  from  magnetic  probes 
p  1  need  ne-.r  ecch  spark  yap.  For  i  1 1  u  at  r  at  i  on  the  signals  of  typical 
brecKdcwr;  conoitions  are  shown  and  briefly  discussed  on  the  basis  of 
some  cualitative  -emarks  on  the  behavior  of  a  fast  discharge 
Cdpac • tor  bank  6  Refs. 

Pn-.iry  Keywords:  Magnetic  Probe;  Addition  Of  Several  Signals;  Spark 
Gap  Monitoring;  Parallel  Spark  Gap  Operation 
COPYRIGHT  1966  AMERICAN  INSTITUTE  OF  PHYSICS.  R EPR I NT E D  W I TH 
PERMISSION 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Capacitor  Banks;  Pulse  Transformer s ) 

HIGH  VOLTAGE  IMPULSE  SYSTEM 
D.  Finkelstem.  P.  Goldberg  and  J.  Shuchatowitc 
Yeshiva  Umvp'-i'  ty  of  New  York.  NY  1PC35 

The  Review  Of  Scientific  Instruments.  Vol.  37,  No.  2,  PP  159-162 
'02/1956). 

An  alternative  to  the  Marx  circuit  for  the  production  of  high 
voltage,  high  cu-rent  pulses  is  developed.  It  employs  a 
water- i mrer sed  spiral-wound  stepup  transformer  to  go  from  a  capacitor 
bark  charged  to  100  kV  to  an  output  of  1  MV.  A  method  for  using  such 
a  transformer  to  pulse  charge  a  second  capacitor  bank  afficiantly 
without  very  tight  coupling  is  derived.  It  is  shown  that  for  total 
t-ansfer  o'  enprgy  (except  for  dissipation)  the  two  resonant 
f r nqusnc i e s  of  the  primary  and  secondary  LC  circuits  (each  measured 
wi-h  f  e  other  circuit  open)  should  be  equal,  while  the  two  normal 
irrdc  frequencies  of  the  coupled  circuit  should  be  in  the  ratio  of 
2  ! .  implying  a  coupling  coefficient  of  3/5.  The  design  and  operation 
o'  such  a  system  is  described.  3  Refs. 

FVi-ary  Keywords.  Pulse  Generator;  Capacitor  Bank;  Spiral  Wound 
Transformer-  Resonant  Pulse  Charging;  2“1 
Transformer  Ratio 

CD-  -MGMT:  1966  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSICN 
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ECTRCMAGNt  TIC  FIELD  GENERATION) 

'  Magnet  • :. : 

-AGNF'IC  FLUX  COMPRESSION  BY  MAGNETICALLY  IMPLODED  METALLIC  FOILS 
£  C  Snore 

Scndi  a  mb!.  Albuquerque.  NM  87115 

.-n.i'iial  Of  Applied  Physics.  Vol  37.  No  10,  pp  3812-3816  (09/1966). 

A  1  3  f  -  h  capac  i  tor -bank  energy  source  was  used  to  implod*  metallic 
foils  n  a  'theta*  pinch.  Aluminum  foils  accelerated  by  this  scheme 
atta  ''ed  a  velocity  of  2.5  mm./m  i  crosecond  and  a  capac  i  t  i  va-to*k  i  net  >  C 
er.e*-gy  conversion  efficiency  of  23'..  An  upper  limit  for  the  foil 
vul-pi*v  depended  unon  the  foil  thickness  and  density,  together  with 
a  which  accounted  for  electrical  heating  of  the  foil.  This 

parameter  was  determ'red  in  exploding  wire  studios.  Experiments  with 
a*-d  without  auxiliary  injection  of  magnetic  flux  are  desrrtbed. 

Truck.  ruit'iir  g  'o  ■  1  s  have  been  found  to  be  capable  of  compressing 
*n.;lr«'-:  -  ,-ietir  tiu»  to  more  than  2  MG  9  Refs, 
pr  ■  *v»*  y  •  d  s  1-p,  tided  Metallic  Foils;  136  kJ  Capac  i  t  or -bank 

Erergy  Source;  23  mm/m » crosecond  Aluminum  Foil 
Velocity;  Megagauss  Magnetic  Fields;  Theta-pinch 
Arrangement ;  2  MG  Magnetic  Flux  Compression; 

•,Qr~  i  rrne  r  i  ca  1  h.ithoiotical  Model 
C0‘*'*F  :  -H’  1  94  6  A M  E  P I C  A  N  INSlITUTf  OF  PHYSICS.  R  EPR  I  NT  ED  WI  TH 

F'FpMI  SSICn 


<  L  FC’PIMAGNE’IC  FIELD  GENERATION) 

( r iqnc * ■ c  ’ 

MEGAGAUSS  PHYSICS 

C . M  r  ow 1 er 

los  Alamos  National  Labs.  Los  Alamos,  NM  87545 

Sc-erice,  Vol.  180.  pp  26  1  -267  (C4/1  973  ). 

The  go' oration  and  application  of  megegauss  magnetic  fields  >9  the 
subject  o'  this  pane'  Field  generation  by  cep#ciio<  dischorgo  end 
'lux  nsp'inMbn  are  considered  briefly  with  the  main  thrust 
r0r  cent  .-j,  ted  on  a  r  p  1  *  ua  t  i  on  s  ■  Several  experiments  are  described 
s,  :ef  l,  which  rectjire  tha  use  o'  high  magnetic  fields.  SI  Refs. 

Pr-i-*rv  K  eywor  ds  Magnetic  Field  Generation;  Solenoid;  Flux 

Ccmpr  esr.1  on ;  Application.  High  Pressure  Physics; 
!'r<rt>cle  f  hysi  cs 

f  r.p  y I  f.H  r  .  1  97  3  AMt :  1  C  AN  ASf-OCTATICN  FOR  THE  ADVANCEMENT  OF  SCIENCE 


f  C.fNfRAtOPS:  SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

.nm.  So’.'d  D '  e  1  ec  t  r  i  c  Electrical;  Explosive  Fuses) 

2 -cf  rvOFUClNO  A  1  AS’  CUp.k'(NT  RISE  FROM  ENERGY  STORAGE  CAPACITORS 

l  a  r  J  v  and  F . 7  Martin 

rSityc'  Michigan.  Ann  Arbor.  MI 

py.ru  Cf  Scientific  Icjfriiiprts,  Vol.  36.  No.  7.  pp  1000' 1002 


ci* re*  *  rise  c’  the  order  0f  1E12  A/sec  can  be  produced 
v  tfli  ,it  do'j  used  m  conjunction  with  a  special-  low 

and  sc  ,  -k  gan  The  capacitors  are  discharged  through 
1  ’  e  r-"*erit  r*aches  a  real  maximum  value  at  which  time 

^  *.  ,> *. f c- r ■  e •!  f'om  i he  fuse  into  a  load  inductance  of 
•  e  M>.--k  jar-  isalates  the  load  unt  '  1  the  moment  of 

,.  *  „ .  t  c  (  *  r. 

C  a  ■  .  •  *  •  •  r  Bank:  Sol’d  D. electric  Switch;  Melting 
*.-■«  M-.v  *t-r  Inductance  Independent 
V,  ■  v  s  I  ■  t  ij  ’  E  CF  PMYSICS.  REPRINTED  WITH 


(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnetic) 

PRODUCTION  OF  VERY  HIGH  MAGNETIC  FIELD*.  Bf  IMPLOSION 
C.M.  Fouler,  U.B.  Garn  and  R.S.  Caird 
Los  Alamos  National  Labs,  Los  Alamos.  NM  87545 

Journal  Of  Applied  Physics,  Vol.  31,  No.  3.  pd  588-594  (03/1960). 

Magnetic  fields  <r«  produced  in  the  10-15  magogauss  range  by  usa 
of  high  explosives  which  compress  the  flux  obtained  from  initial 
fields  of  approx imately  a  hundred  thousand  gauss.  The  fields 
described  here  occupy  a  cylindrical  volume  and  are  essentially  axial. 
A  typical  field  might  have  these  general  characteristics  Peak  field 
14  megagauss;  2  microsecond  duration  from  10-14  megagauss;  field 
volume  around  peak,  6  mm  diameter.  50  mm  estimated  length.  4  Refs. 
Primary  Keywords:  Magnetic  Field  Generation;  Flux  Compression; 

Explosive  Driver;  1*  MG  Field;  100  kG  Pump  Field 
COPYRIGHT:  1960  AMERICAN  INST’fl'TC  OF  PHYSICS ,  REPRINTED  WITH 

PERMISSION 
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(INSULATION,  MATERIAL;  BREAKDOWN  STUDIES) 

(Liquid;  L;quid,  Electrical) 

COMPARISON  OF  THE  DIELECTRIC  PROPERTIES  OF  NORMAL  AND  HEAVY  WATER. 

ABSORBED  ON  ZEOLITES 

B.A.  Glozun,  M.M.  Dubinin  and  J.V.  2hiirnkov 

Voronezh  Agricultural  Institute  And  Institute  Of  Physical  Chemistry, 
Academy  cf  Sciences  of  the  USSR 

Buletin  Cf  The  Academy  Of  Sciences,  USSR.  Division  Of  Chemical  Science, 
No.  5,  pp  956-959  (05/1967). 

Trans.  From:  Izvestiva  Akademi i  Nauk  SSSR,  Seriya  Khimi cheskaya  5, 
987-990  (May  1967) 

A  study  of  the  dielectric  properties  ind;ceted  that  the  relaxation 
times  of  heavy  water  and  heavy  ice  are  greater  than  those  of  normal 
water  «nd  ice.  We  have  found  that  in  hydrated  NaA  zeolite  there  are 
two  relaxation  processes  (which  we  denoted  at  I  and  II),  caused  by 
the  presence  of  water  A  study  by  the  dielectric  method  revealed  that 
the  relaxation  times  of  the  adsorbed  water  are  intermediate  between 
the  relaxation  times  of  liquid  water  and  ice.  It  is  therefore  natural 
to  expect  that  the  relaxation  maximum  caused  by  adsorbed  water  will 
be  displaced  toward  lower  frequencies,  if  normal  water  is  replaced  by 
heavy  w.ste-  .  19  Refs. 

Primary  Keywords  Water;  Heavy  Water;  Hydrated  Zeolite;  Conductivity 
Measurement;  Relaxation 

COPYRIGHT:  1967  PLENUM  PRESS,  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS) 

(Line  T yce ) 

A  GENERATOR  OF  CURRENT  PULSES  OF  ADJUSTABLE  SHAPE  AND  DURATION  FOR 
SUPPLYING  GAS-DISCHARGE  TUBES 

S.A.  Vitsinskii,  V.I.  Kulakov  and  V.M.  Opr« 

Instruments  And  Experimental  Techniques,  Vol .  23.  No  1,  pp  121-123 
(  02/1  980  )  . 

Trans.  From;  Pribory  i  Tekhnika  Eksporimente  1,  123-124 
( January-f ebr uary  1980) 

A  generator  of  current  pulses  of  adjustable  shape  and  duration, 
built  on  the  basis  of  an  artificial  long  line  with  ignition 
dischargers  in  sections  of  the  lino,  is  described.  The  generator 
allows  one  to  obtain  current  pulses  of  different  shapes  and  an 
amplitude  of  up  to  10  kA  in  a  gas'di scharga  lead.  Discrete  regulation 
of  the  duration  of  the  current  pulse  t'ori  300  to  600  microseconds 
with  an  interval  of  100  microseccnrs  : s  possible.  5  Refs. 

primary  Keywords :  Pulse  Generator;  Artificial  tong  Line;  Variable 
Pulse  Shece;  10  kA  Output  Current;  300*600 
Microsecond  Pulse  Duration 
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(POWER  CONDITIONING) 

(Pulse  Transf ormer s) 

A  HIGH-VOLTAGE  CABLE  TRANSFORMER  FOR  PRODUCING  STRONG  PULSED  CURRENTS 
V.G.  Gaaze  and  G.A.  Shneerson 

Instruments  And  Experimental  Techniques.  No.  6,  pp  1413-1418  (12/1965). 
Trans  f r cm •  Pribory  i  Tekhnika  Eksperimenta  6,  105-110 
(  Novcmber-Decerrber  1965) 

The  basic  calculation  principles  are  discussed  and  designs 
described  for  step-down  cable  transformers  with  a  primary  voltage  of 
up  to  150  WV  for  producing  current  pulses  cf  up  to  3  MA  5  Refs 
Primary  Keywords:  Step-down  Cable  Transformer s ■  150  kV  Primary 

Voltage:  3  MA  Current  Pulse*;  High-voltage  Coaxial 
Cable:  leakage  Inductance  Reduced.  Insulation 
Problem  Solved 

COPYRIGHT:  1965  PLENUM  PRESS.  REPRINTFD  WITH  PERMISSION 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

ACYCLIC  GENERATORS  WITHOUT  A  FERROMAGNETIC  MAGNETIC  CIRCUIT  FOR 
SUPPLYING  ELECTROPHYSICAL  APPARATUS  USED  IN  MHO  RESEARCH 
B  t.  Alievskii.  A. I.  Bert.nov  and  A.G.  Shprstyuk 
Magnetohydr odynam i r s .  Vol.  3.  No.  1.  pp  87-91  (12/1967). 

Trans.  From:  Mognitnaya  G i dr o d i nam • k a  3.  135-142  (1967) 

The  authors  discuss  a  method  of  calculating  generator 
electromagnetic  character i at t cs  that  utilizes  the  idea  of  the  mutual 
inductance  of  annular  field  coils  of  finite  cross  section  and  a 
Cylindrical  or  disk  armature.  11  Refs. 

Primary  Keywords:  Acyclic  Generators;  Generator  E 1 ec t r omagnet i c 

Character i st i c  Calculation;  Annular  Field  Coils. 
Liquid-metal  Current  Collection,  Strong  Magnetic 
Fields;  Equivalent  Loop  Method 
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(ENERGY  STORAGE,  CAPACITIVE) 

(Capacitor  Bonks) 

CAPACITOR  BATTFRY  FOP  ONE  MFGAJTJlE  HAVING  a  SMA1 L  TIME  CONSTANT 
V .  A  .  Bur*  spv  .  VN.  Litur.ovskii.  V.*'  ProxOBfliO  and  G.M  Makeev 
Instruments  And  Experimental  Techniques,  Vol  22.  No  4,  no  1956-1054 
( 08/ 1979) . 

Trans.  From  Pribory  i  Tekhnika  Eksoerimenta  4.  167-170  (July-August 
1  979  ) 

A  capacitor  battery  for  on®  megajoule  -s  described  which  is  made 
up  with  type  IM-50/J  canaci  *cs  in  t>  modular  r  r  rancemer-t .  The  battery 
parameters  are:  Capacity  864  microfarad,  se 1 f - ' nd jc tance  4  nh , 
natural  period  12  m > cro see anus .  a-d  ihort-circuit  current  24  MA .  6 

Refs. 

Primary  Keywords'  Capacitor  Bonk;  1.1  Mj  Energy  Stoege,  24  MA  Output 
Current ;  4  rM  Indjctanco;  Modular  Con st rue t i on ; 

Eel  id  Dielectric  Switch 
COPYRIGHT:  1980  PLENUM  PRESS.  PFPRINTED  WJ 
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(ENERGY  STORAGE.  INDUCTIVE;  PULSE  GENERATORS) 

(Systems;  Flux  Co*nr ess i on ) 

CHARGING  OF  AN  InDL/CT  i  VE  ACCUMULATOR  FROM  AN  EXPLOSI VE-TYPE  MAGNETIC 
GENCRATOR  THROUGH.  AK  ELECTRICAL  EXPLOSIVE-TYPE  CURREHT  BREAKER 
L.S.  Gerasimov,  V.I.  lkryannikov  and  A. I.  Pinehuk 
Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physic*,  Vol.  15,  No.  5,  pp 
693-697  (10/1974). 

T^ans.  From:  Zhurnal  Prikladnoi  Tekhn t cheskoi  Fiziki  15,  132-137 
( Seotember-Dctober  1974) 

Analytical  investigations  were  made  of  electromagnet i c  processes 
with  the  work  of  an  ex p 1 o a > ve - type  magnetic  generator,  in  e 
ser i es- connected  induct i v«-type  accumulator  and  a  current  breaker 
based  on  an  exploding  wire.  A  solution  is  obtained  in  dimensionless 
form  for  a  model  of  a  current  breaker  based  on  an  ohmic  resistance, 
whose  valu«  rises  linearly  with  the  temperature.  The  conditions  are 
determ  nod  under  which  an  inductive  load  con  be  connected  in  parallel 
to  the  current  breaker;  und#r  these  circumstances,  the  current  of  the 
lead  branch  remains  small  during  the  wholo  charging  stage.  6  Refs, 
primary  Keywords;  Inductive  Accumulator;  Exoi os i ve- t ype  Magnetic 
Generator;  Electromagnetic  Processes;  Current 
Breaker;  Ohmc  Resistance 
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(BREAKDOWN  STUDIES) 

(Exploding  Fo’ 1 s) 

ELECTRICAL  CONDUCTIVITY  OF  AN  ALUMINUM  FOIL  IN  AN  ELECTRICAL  EXPLOSION 

A.P.  Baikov.  l.S  Gerasimov  and  A  M.  Iskol’dskii 

Institute  Cf  Automat-on  And  EUrtrcmetry,  Academy  of  Sciences  of  the 
USSR.  Novos i b ■ r sk ,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  20,  No.  1.  PP  29-32  (07/1975). 

Trans.  F'cr-  Zhj-nal  * *k hn i che sk o i  Fiziki  45,  49-55  (January  1975) 

!n  a  stJdy  of  the  electr-cal  conductivity  of  aluminum  foil  as 
energy  i‘  rppirly  supplied  *o  it  during  an  electrical  explosion,  it 
hes  been  established  that  the  function  dependence  of  the  foil 
resistance  r-n  tKe  specific  energy  changes  with  the  energy  supply 
ra.es.  Ibis  behavior  had  been  observed  in  an  earlier  study  of 
exploding  wires.  The  present  experimental  results  are  at  odds  with 
the  r-cdel  cf  surface  evaporation  waves.  A  possible  physical  mechanism 
for  the  electrical  explosion  of  foil  •»  offered.  10  Refs. 

Pnmory  Keywords:  Electrical  Conductivity;  F0il  Resistance;  Electrical 
Exclusion  Cf  Foils;  Surface  Evaporation  Wave  Modal 

COPYRIGHT  1  975  AMERICAN  ]NSTIT|JTE  OF  PHYSICS.  REPRINTED  WITH 
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6817 

(ENERGY  STORAGE.  INDUCTIVE;  SWITCHES.  OPENING) 

(Systems.  Explosive  Fuses) 

ENERGY  TRANSFER  FROM  AN  INDUCTIVE  STORAGE  BY  MEANS  OF  AN  EXPLOSIVE 
CURRENT  DISCONNECT 

L.S.  Gerasimov.  A.M.  Iskol'dskii,  Yu.E.  Nosterjkhin  end  V.K.  Pinus 

Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  16.  No.  1.  Pp 
47-51  (02/1575). 

Trans.  From-  Zhurnal  Prikladnoi  Mekheniki  i  Tekhn i chesko i  Fiziki  1, 
aO-65  ( January- February  1975) 

Energy  transfer  from  an  inductive  storage  is  considered  for  two 
typos  of  systems  a  di scpnncct  with  an  intrinsic  parasitic  inductance 
for  on  inductive  load  and  a  purely  resistive  oisconnect  for  a 
res- stive  lead.  Solutions  are  ootamed  for  the  voltage,  power,  and 
e-irjy  transferred  to  the  load  The  dependence  of  the  efficiency  of 
the  Jivice  cr.  its  oaramater*  is  established.  4  Refs. 

Primary  Keywords:  Inductive  Storage;  Explosive  Current  Disconnect; 

Energy  Transfer;  Efficiency  Dependence  On 
Parameter s ;  Parasitic  Inductance;  Theory 

COPYRIGHT:  19  6  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


6819 

( 5Ri A K DOWN  STUDIES) 

(Exolod’ng  Wires) 

EXPLODING  WIPES  WITH  HIGH  ENERGY  INPUT 
A.P.  8a i kov .  A.M.  Iskol'dskii  and  Yu.E.  Nesterikhin 
Institute  Of  Automation  And  Electrical  Measurements,  Academy  of 
Sciences  of  the  USSR.  Novosibirsk.  USSR 
Soviet  Pby s i C'-T er  in  *  cal  Physics,  Vol.  18,  No.  1.  pp  87-89  (  07/1973). 
Tranr  From  Zhurnal  ifUininuikoi  Fiziki  43.  136-140  (January  1973) 

T ho  exnlus-on  of  tungsten  wires  hos  been  observed  with  an 
osc'*los:oi>e  and  by  synchronous  photography  at  energy  input  rates  of 
dw/dt  approximate;/  1L13  -  1 F 1 1  J/g  sec.  When  dw/dt  >  1E10  J/g  sec, 
the  electrical  eolosion  (for  a  diameter  of  1 E -  3  cm)  occurs  without 
mag'-e*. c- ydi -Hyr..-  c  instabilities  It  is  found  that  the  resistance 
nc'.i'  **r  .  ’  o  pa  nt  ir  reduced  when  the  energy  input  rate  is 

ir.--B.vi-J,  a  <-r  -tenon  is  derived  for  this  effect.  5  Refs. 

P  r..  /  r  9'  words.  Elertricoily  Exploded  Tungsten  Wires;  1E10  -  1 E 1 1 
U/y  Energy  Inpui  Rates:  Magnetohydr odynami c 
Instabilities:  Pha  ?e  - 1  r  ans  1 1  i  on  Point  Resistance 
Reduced;  Theory 
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(PARTICLE  BEAMS.  1 1 EC  T  RON  ) 

( Genera t i on ) 

HIGH-CURRENT  FlECTPON  ACCELERATOR  FOR  OPTICAL  PUMPING  OF  GASES 

0  R  Bcda  lyan*.  s .  V.  A.  Mnmikonyan.  G.T.  Norji  syon  and  V.O.  Papanyan 

Institute  Of  Physical  Studies.  Academy  of  Sciences  of  the  Armenian  S5R. 
Asht  arak .  USSR 

Soviet  Technical  Physics  Letters,  Vol.  4,  No.  11.  pp  543*544  (11/1978). 

(rons  F'o-n-  Pis'ma  Zhurnal  T  ek  hn  i  chesko  i  Fiziki  4.  1349-1351 
1  November  1  978  ) 

Recent  years  seen  progress  in  the  use  of  high-current 

electron  beams  to  p-oduce  h i gh-pr assure  gas  lasers  for  the  UV  and 
vac.ium-i'V  r„rgas.  a  high*Current  source  of  square  electron  pulses 
bevel  r-c®  *  for  ft  ;  s  purpose  has  an  electron  energy  which  can  be  varied 
over  thu  ra.-gv  3.3-0  7  MeV .  a  pulse  length  of  30  nsec,  and  a  current 
density  t i  -  the  high-pressure  laser  chamber)  of  40-  1  00  A/sq.cm.  This 
•  1*  Tin.  v.ci’lfMV.r  uses  a  rectangular  cold  cathode  with  an 
.  "rnmn:  -’to  d  •  -it  'ia  •  ge  over  i  h»  surface  of  a  dielectric  with  a  high 
v>Iur  r*  Brsii.m.  Experiments  have  been  carried  out  with  cathodes  of 
sT.i-,'e<a  5'i.<r  ,  cooper,  end  gr.-phite  7  Refs. 

Pr.mary  *.s,'V,i,i«.  I  bear  Generat-'-n.  Field  Emission  Diode:  Several 

-athode  Materials;  7  00  keV  Bea*  Energy;  100  A/sq.Cm. 
Cu'rpnt  Den  » i t  y 

Se-  i-.UMry  Kayunrds  Gc  S  laser  P  turning 
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(BREAKDOWN  STUDIES  > 

C  Explod • rg  Wires) 

INITIAL  STAGES  OF  THE  ELECTRICAL  EXPLOSION  OF  A  WIRE  IN  AN  LC-IOOP 

L.S.  Gerasimov,  A. I.  Pinchuk  and  Yu. A.  Stukalin 

Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol .  19.  No.  6.  pp 

721-727  (12/1978). 

Trans.  From  Zhurnal  Prikladnoi  Mekhaniki  i  Tekhni chaskoi  Fiziki  6. 

18-25  ( November-December  1978) 

A  great  amount  of  w:rk  has  been  devoted  to  the  investigation  of 
the  phenomenon  of  the  electrical  explosion  of  a  wire,  and  several 
models  have  been  proposed  to  explain  it*  physical  mechanism.  The  fact 
that  there  is  no  single  generally  accepted  point  of  view  indicates 
that  with  respect  to  the  Phenomenon  of  the  electrical  explosion  of  a 
wire.  an  is  not  vet  clear.  However*  it  cannot  be  disputed  that  the 
essence  of  the  phenomenon  of  the  electrical  explosion  of  a  wire  is 
competition  between  twe  processes  the  breakdown  ef  the  wire  as  a 
whole  and  the  accompanying  loss  of  electrical  conductivity,  on  the 
one  hand,  and  the  evolution  of  Joule  heat,  on  the  other  hend.  Here 
the  mcehan  i  s-i  of  the  breakdown  itself  is  determined  by  the  rate  of 
•ntreduct-on  of  energy.  From  what  has  been  said  it  is  clear  that  the 
moment  of  an  electrical  explosion  and  its  physical  mechanism  ore 
determined  by  the  rate  of  introduction  of  energy.  A  change  was 
observed  on  a  previous  article  tn  the  character  o'  an  electrical 
explosion  as  a  function  of  the  rate  of  hearing  of  the  liquid  phase 
The  present  article  poses  the  problem  of  the  determination  of  this 
rate  from  the  initial  conditions  of  the  experiments.  18  Refs. 

Primary  Keywords  Electrical  txplcS'O.-;  Mira  B  -  e.-.s  down  ;  Electr.cal 
ConJuct-vity  Ln«s.  Joule  Heat  Evolut’on;  Lr.ergy 
Introduction  Rate.  Quasi  -  steady- stat a  Heating  Model; 
T  heory 
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(BREAKDOWN  5TUDIES ) 

(liquid,  Electrical) 

INVESTIGATING  PP  F  BREAKDOWN  FIELDS  IN  WATER  BY  MEANS  OF  THE  KERR  EFFECT 

! . T .  0 vchi nn-kov,  K.V.  Yanshin  and  E.V.  Yanshin 

Institute  Of  Automation  And  E lect r omet ry ,  Academy  of  Sciences  of  the 
USSR,  Novosibirsk.  USSR 

Soviet  Pny s i c s- T ec hn i ca 1  Physics.  Vol-  19.  No.  2,  pp  299-295  (08/1978). 

Trans.  From:  2hurnal  Tekhn i chesko i  Fiziki  84,  872-*  ’4  (February  1974) 
The  electric  field  distribution  in  the  gao  for  >d  by  extended 
electrodes  is  investigated  in  fields  of  1.3  MV/cm.  Space  charge, 
which  can  distort  the  field  ir»  the  gap.  is  not  formed  for  200  nsec 
( mea sur ement  error  of  0.3'i).  5  Refs. 

Prurory  Keywords:  Prebreakdown  Field  I nvest i gat i on;  Kerr  Effect;  1.3 
MV/cm  Fields;  Space  Charge:  Electric  Field 
Distribution;  Polarity  Effect 
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(ENERGY  STORAGE.  CAPACITIVE) 

(Capacitor  Banks) 

LOW-INDUCTANCC  CAPACITOR  MODULE  FOR  CHARGING  TO  100  KV  AND  ENERGY 
STORAGE  CAPACITY  80  KJ 

A  8.  Andrezen.  V.A.  Burtsev.  V.M.  Vodovozov.  A. A  Drozdov  and  G.M. 
Makeev 

Instruments  And  Experimental  Techniques.  Vol.  23,  No.  2,  PP  407-410 
<08/15837. 

Trans  From:  Prtbory  i  Tekhnika  Eksperimenta  2.  109-112  (Ma rch- Apr i 1 
1983  > 

The  construction  is  described  of  e  capacitor  module  wh’ch  charges 
to  103  wv  and  is  equipped  with  twp  dischargers  with  a  solid 
dielectric,  a  system  for  triggering  the  dischargers  with  insulation 
from  the  control  circuits  effective  to  100  kV  DC,  and  a  system  for 
guarding  and  automat i cel ly  charging  the  capacitors.  The  proper  period 
of  discharging  of  the  module  is  T/sub  o/  -  5.6  microseconds  The 
capac’tor  module  was  used  in  experiments  studying  electrical 
explosion  of  flat  A 1  foils  in  pulverized  quartz.  An  overvoltage  Ll/sub 
max  divided  by  U/sub  o/  appr ox i mat e 1 y  1C  was  obtained  at  a  raximal 
electric  field  intensity  E/sub  max/  approximately  12  kV/cm.  3  Refs. 

Primary  Keywords:  Capacitor  Bank;  Modular  Construct i on ;  Solid 

Dieletric  Switch;  ICO  kV  Output  Voltage:  Exploding 
Foil.  Quartz  Er  v  7  rmen  t 
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(PULSE  GENERATORS) 

(«»r») 

LOW-INDUCT AsGE  GENERATOR  OF  PUISED  VO! T AGfc  AT  1  MV 
G  I.  Koba.  ^u.V.  Kobe.  I  N  SI  ivkov,  A."  Sukhov  x ->ri  E.Z  Tarumov 
Instruments  And  E  y  pe- 1  me  '  t  a  1  Tern-iques.  Vol  27,  No.  1.  PP  115  119 
(02x1980  1  . 

)r«ns.  From  Pritory  <  Tekhnika  Eksperimenta  1.  117-120 
3  (  Jonuory-ftbrunry  19801 

A  high-voltage  generator  of  paired  voltage,  built  on  the 
Arkod’ev-M,?rx  scheme,  f c r  a  voltage  of  1  MV  anci  on  energy  of  12  kJ 
with  a  discharge  circuit  inductance  o'  1.3  microhenry  is  described. 
The  jew  inductance  o*  the  generator  is  obtained  tnreugh  the  use  of 
low- i nductanea  capacitor*  and  a  svstwm  of  doubie-wound  lends.  A 
firing  system  with  resistive  couplirg  between  s*eges  of  the 
gene'-ato*-,  based  on  controllable  three-electro-ie  dischargers  with 
field  d'Stortion,  was  developed  for  rel-able  trigqnring  of  the 
generator.  5  Refs. 

Prima-y  Keywords:  Marx  Generator;  Low  Inductanco  Circuit:  Double-wound 
Interconnections:  Field  Distortion  5oark  Gap;  All 
Stages  T r  :  gger t-d 
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CSMITCHES.  CLOSING) 
i Gas  Gaos.  Electrical) 

LOW-PRESSURE  GAS-DISCHARGE  COMMUTATORS 
I.  I.  Aksenov  and  5.  A  St:  rr-.y 

Phvsi c ot ec hn , ca 1  Institute,  Academy  of  Sciences  of  the  Ukrain:an  S^R , 
(tar'koy,  USSR 

Instruments  And  E X per  1  men ta 1  Techniques.  Vol  15  So.  3.  PP  985-946 
(06/1972)  . 

Irons.  From.  Prib-iry  i  Tevhnika  Ek  spe  - 1  men*  a  (M.ty-June  1  972) 

The  paper  presents  the  results  of  investigating  a  sealed  gat-spark 
gap  device  with  a  cold  cathode  'or  c  at  i  ng  Powerful  current 

Pulses.  Tests  f#r  i»rvt»  !  •  fe  were  made  on  t!'B  device  proposed  by 
the  authors,  nhich  had  a  h*j;;w  catnode  a-d  was  controlled  b.-  n  e.ilse 
glow  d  s-harg#,  and  cn  a  vacuum  *parv  -jar-  h*v  >r,g  several  versiom  of 
a  tr  -  qat-on  :r>g  Hgvir*  7.  Re's 

Primary  Keywords  Sealed  Gas-spark  Gan  Device;  low  Pressure; 

Ho  1  low  Cathode,  Co*  cl  Cathode.  Strong  Electrode 
fr  O  r,  ■  cr.  I  *v  gpr  Si-  r  re  L  1  '  t'  .  f  i  e  r  t  r  -jde  E  r  c  T.  •  rn 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PU15E  GENERATORS) 

(Magnetic;  Flux  Compression) 

MAGNETIC  ACCUMULATION  IN  A  PLANE  LINER  OF  FINITE  THICKNESS 

L.S.  Gerasimov  arid  V.J.  IkryannikOv 

Institute  Of  Automation  And  Electrometry,  Academy  of  Sciences  of  the 
USSR.  Novosibirsk,  USSR 

Soviet  Physi cs-Techni cal  Physics,  Vol.  23,  No.  2,  pp  187-189  (02/1978). 

Trans.  From:  Zhurnal  T ekhn 1 chesko i  Fiziki  88,  288-288  (February  1978) 
The  diffusion  loss  of  magnetic  flux  in  magnetic  accumulation  in  a 
plane,  uniform  liner  of  finite  thickness  is  studied.  This  loss  is 
shown  to  depend  on  the  degree  of  compression,  the  nature  of  the  pump, 
and  two  magnetic  Reynolds  numbers.  When  the  1 i ner  is  thin  the  flux 
loss  in  independent  of  the  nature  of  the  pump,  being  governed  only 
a  single  Reynolds  number.  An  equivalent  Circuit  for  the  system  15 
rronosed.  7  Refs. 

Primary  Keywords  Flux  Compression;  Magnetic  Flux  Loss;  Magnetic 
Accumulation;  Plano-  Uniform  Liner;  Magnetic 
Reynolds  Number;  Thnory 
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(FU'.SE  GENERATORS) 
i Flux  Corrressicn) 

MAGNETIC  ACCUMULATION  IN  A  TAILORED-PROFILE.  PLANE.  EXPLOSIVE-MAGNETIC 
GENERATOR  WITH  ARBITRARY  LOAD 
L.S.  Gerasimov  and  V.I.  Ikryannikov 

institute  Of  Automation  And  E 1 ec t rometr y ,  Academy  of  Sciences  of  the 
USSR.  Novosibirsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  23,  No.  7,  pp  859-861  (07/1978). 
Trans  From-  Zhurnal  Tekhn i chesko i  Fiziki  48,  1520-1524  (July  1978) 

The  d:  fusive  loss  of  magnetic  flux  is  studied  in  magnetic 
accumu 1  at  1  on  in  a  toi lored-prof i le.  plane,  explosive-magnetic 
generator  with  an  arbitrary  load.  A  method  for  constructing  the 
equivalent  credit  of  the  device  is  studied  for  the  inductive  and 
res  stive  loads.  Flux  diffusion  is  taken  into  account.  The  profile  is 
cpt-mzed  for  the  inductive  iood.  The  profile  need  not  be  corrected 
'or  diffusion  with  a  resistive  load.  5  Refs. 

Primary  Keywords:  Flux  Compression;  Optimum  Profile;  Arbitrary  Load; 

Diffuse  Magnetic  Flux  Loss;  Magnetic  Accumulation; 

Ta 1 1 ored-prof i 1 e  Expl os i ve-megnet i c  Generator 
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(PULSE  GENERATORS;  POWtR  CONDITIONING) 

(Flux  Compression;  Pulse  Transformers) 

MATCHING  AN  EXP L 05 1 VE-MAGNE T I C  GENERATOR  TO  A  RESISTIVE  LOAD  USING  A 
TRANSFORMER 

L.S.  Gerasimov 

Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physic*.  Vol .  19,  Ho.  8,  pp 
460-463  (08/1978). 

Trans.  From:  Zhurnal  Prikladnoi  Mekhaniki  i  Tekhniche»koi  Fiziki  8, 
50-54  (July-August  1978) 

The  use  of  expl osi ve-magnet i c  generators  in  modern  technology  and 
scientific  investigations  as  pulsed  generators  of  high-power 
electrical  energy  has  been  discussed  previously.  The  circuit  for 
directly  connecting  the  explosive  generators  into  a  resistive  load  is 
tho  simplest  and  most  convenient,  but  it  has  limitations  both  with 
respect  to  the  value  of  the  load  resistance  and  with  respect  to  the 
value  of  the  voltage  developed.  In  this  connection,  in  a  current 
breaker  15  regarded  as  a  necessary  element  in  the  circuit  of  an 
explosive  electrical  generator.  We  show  below  that  the  use  of  a 
pulsed  matched  transformer  enables  one  to  reduce  these  limitations 
considerably  and  to  obtain  satisfactory  matching  in  many  cases 
between  the  explosive-magnetic  generator  and  e  resistive  load  without 
a  current  breaker.  7  Refs. 

Primary  Keywords  Resistive  Load;  Explosive-magnetic  Generators; 

pulsed  Matched  Transformer;  No  Output  Switch;  Design 
Cons’  derat  1 ons 
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(SWITCHES.  CIOSIMG' 

< .  ASS  ) 

i-J.M  CHANNEL  SEMICONDUCTOR  NANOSECOND  SWITCH  FOR  EXCITATION  OF  COPPER 
VAPOR  BY  A  TRANSVERSE  DISCMAPGE 

V  PI.  A 1  ek  *  1  r  -fr  n  v ,  0  I.  Buzhinskii,  I-V  Grekhov,  M.E.  Levinshtein.  A. I. 

k  -  -jr  (  .•  onts  \l .  G  .  Sergeev 

a.f  , - f  t  o  fhysi cot Prhni cal  Institute.  Academy  of  Sciences  of  the 

Ukrz’nn"  SSP,  Leningrad 

Soviet  Journal  Of  Quantum  Electronics.  Vol.  11,  No.  1,  PP  111-113 
t 01/1981 > . 

Trans.  From-  Kvantovaya  Elektron  6,  191-193  (January  1981) 

A  h’gh-prwer  sem 1  conductor  nanosecond  switch,  in  the  form  of  a 
thyristor  structure  activated  by  o  laser  pulse,  was  investigated. 

Tk- j  switch  could  handle  current*  up  to  approximately  5  x  10  kA  under 
volfpgec  of  :>5  *Y  m  a  tin-e  of  approx  imately  1  nsec.  The  principle 
of  its  ope-etion  ensured  synchronous  triggering  of  several  switches 
wth  an  accuracy  o *  0  1-0.01  nsec.  These  switches  could  be  connected 
1  r,  «e-  1  es  and  could  be  used  effectively  to  pump  lasers  excitod  by 
t  ansver*n  discharges  11  Refs 

pr  r.iry  Ke,i{i-<is:  'hyr  ’stor.  Mu  1 1  1  c han ne  1  ;  Laser  Triggering;  Very  Low 
-itter;  ra-allel  Operation;  Series  Operation 
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6  541 

(ELECTR0MAGNET1C  FIELD  GENERATION) 

1  M.i ;  i»L  :  c) 

OBTAINING  p OWE R FU L  MAGNETIC  FIELDS  BY  MEANS  OF  A  POWERFUL  CAPACITOR  BANK 
A  I  **av  !  pvsk  1  i  ,  E.N  Smirnov  and  V.N,  Suvorov 

:«• t- ument s  And  Experimental  Techniques.  Vol.  18.  Ho.  3.  pp  932-938 

( C6 x l 9  7 5  ) 

Tror.s.  From  Pribory  »  Tekhnika  Eksperimenta  3,  218-216  (Mey-June  1975) 
A  field  having  an  intensity  of  19  MO#  in  •  volume  approximately  1 
cu  cm  w**h  a  r>s#  time  approximately  10  microseconds  was  obtained  in 
the  discharge  of  a  powerful  MkB-1  capacitor  bank  having  an  energy 
rapacity  of  1  35  MJ .  A  qualitative  analysis  is  made  of  the  surface 
effect  in  a  cylindrical  cur r ant- car rv 1 ng  conductor;  it  is  noted  that 
for  a  field  arprox 1 ma t p 1 y  1.7  M^e  the  explosion  of  the 
Cur  rent  -c.ir  ry  1  ng  layer  1*  cbsrr/rd.  3  Refs. 

Primary  Keywords:  Magnetic  Field  Generation;  Capacitor  Bank  Voltage 
Source,  One- turn  Solenoid.  Low  Inductance;  Field 
D’ffusion,  Peak  Field  Reduction 
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(BREAKDOWN  STUDIES) 

C E lectro! ytes •  Electrical) 

ON  THE  NATURE  OF  PULSE  ELECTRIC  BREAKDOWN  OF  AQUEOUS  ELECTROLYTES 
V.Ya.  Us -anew.  O.P.  Semki na  and  V  V  Ryumin 
Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 
Appl • ad  Elactrical  Phenomena .  No.  2.  pp  37-42  (04/1972). 

Trans.  From  Elektronnaya  Qorabotka  Materiaiov  2.  48  (1972) 

Tha  breakdown  character i st i c a  of  aqueous  electrolytes  are 
presented  in  this  papa-.  Tha  effect  of  conductivity  on  pulsed 
Breakdcwn  voltage  and  delay  is  presented  for  highly  nonuniform  fields 
in  electrolytes  100-1E6  ohm-cm.  Voltage  pulses  in  the  range  of  10  ns 
to  5C  nicroseconds  ere  used.  A  model  for  pulsed  electrolyte  breakdown 
is  proposed.  15  Refs. 

Primary  Keywords-  Aqueous  E 1 ectrolytes i  Pulse  Electrical  Breakdown; 

Electric  Strength:  Discharge  Delay  Time;  Discharge 
Development  Studies;  Ionic  Conductivity 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Self;  Gas,  Electrical) 

PULSED  BREAKDOWN  OF  SMALL  GAPS  IN  THE  NANOSECOND  RANGE 

Yu .  E .  Nestenkhin.  V.S.  Komgl’kov  and  £.2.  Meilikhov 

Soviet  Physics-Technical  Physics.  Vol .  9.  No.  1,  pp  29-39  (07/1964). 

Trans.  From:  2hurnal  Tekhnicheskoi  Fiziki  34,  40-52  (January  1964) 
Breakdowns  in  the  nanosecond  range  are  interesting  not  only 
because  cf  the  numerous  practical  applications  (fast  circuits, 
circuits  for  shaping  pulses  with  steep  fronts,  etc.),  but  also 
because  the  times  of  certain  elementary  processes  (for  instance,  the 
processes  of  deexcitation  of  excited  molecules,  cumulative  increase- 
etc.)  are  in  this  range  commensurable  with  the  time  of  the  phenomenon 
itself.  This  fact  produces  a  noticable  effect  on  the  statistics  of 
the  breakdown  lag  time,  which  does  not  conform  to  the  usual  normal 
distribution.  In  contrast  to  Fletcher’s  experiments,  we  used  pulses 
with  steeper  fronts,  hi gh- r eso 1 ut i on  equipment,  and  variation  of  the 
gos  pressure  in  the  gap.  which  made  it  possible  to  determine 
breakdown  lags  times  by  using  overvoltages  higher  than  those  in 
earlier  investigations.  14  Refs 

Pr-mary  Keywords:  Spark  Gap;  Nanosecond  Range  Breakdowns;  Breakdown 

Log  Time;  Steeper  Fronts;  High-resolut ion  Equipment: 
Gas  Pressure  Variation 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

SPARK  DISCHARGE  EMISSION  IN  HELIUM 
M.P.  Vanyukov.  A. A.  flak  and  V.P.  Muratov 

Optics  And  Spectroscopy.  Vol.  8.  Ho.  4,  pp  233-236  (04/1960). 

Trans.  From:  Opikai  Spektrosk  8.  439-445  (April  1960) 

This  paper  reports  the  soec troscop ic  study  of  a  h i gh-pressure 
(2.5-12  atm)  discharge  in  helium.  The  spectrum  is  divided  into  into 
two  categories:  spark  lines,  which  occur  at  the  initiation  of  the 
discharge;  and  air  lines,  which  occur  later.  The  temporal  profile  of 
the  spectrum  is  presented.  The  authors  present  an  estimate  of 
electron  density  as  a  function  of  time.  15  Refs. 

Primary  Keywords:  Breakdown  Study;  Helium;  Emission  Spectrum;  Temporal 
History;  Electron  Density 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

STABILIZATION  OF  A  PINCHED  HIGH-CURRENT  DISCHARGE  BY  MEANS  OF  A  PLASMA 

JET 

V.B.  Voronich.  N.N.  Ogurtsova.  I.V.  Podmoshensk i i  and  P.N.  Rogovtsev 
Soviet  Physics- Technical  Physics,  Vol  25,  No.  5,  pp  608-611  (05/1980. 
Trane.  From:  Zhurnal  Tekhnicheskoi  Fiziki  50,  1009-1014  (May  1980) 

The  feasibility  of  maintaining  an  unboundad  current  channel  in  a 
high -current  gas  discharge  open  to  the  ambient  medium,  for  a  period 
several  times  as  long  as  the  hydromagnet i c  instability  davalopment 
time,  has  been  studied.  The  result  was  achieved  by  forcing  a  hot  jot 
of  erosion  plasma  up  the  channel.  This  discharge  was  supplied  from  e 
capacitor  bank  storing  150  kJ  of  energy.  A  single  Currant  pulse  with 
an  amplitude  of  100-200  kA  and  a  300  microsecond  duration  was 
generated.  These  conditions  gave  rise  to  a  o»" se  plasma  w>th  n/sub  e/ 
approximately  1E19  cu.cm,  and  T -20 . 0 00  -  30 . 00 0  Deg  K..  This  indicates 
the  feasibility  of  develoomg  a  stable  upon  light  source  with  a 
br»ght  plasms  and  a  broad  radiation  spectrum,  with  flash  lasting  much 
longer  then  the  glow  life  of  existing  nonsteady  open  light  sources 
This  i  henomenon  of  diseherge  stabilizator  can  also  be  utilized  in 
PHD  accol erators .  15  Refs 

Primary  Keywords:  Discho-ge  Channel;  Unbounded  Channel;  Plasma  Jet 
Stabilization;  200  kA  Discharge  Current;  Plasma 
Density  Measur ament ;  P**  ima  Temperature  Measurement 
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(ENERGY  STORAGE.  MECHANICAL;  ENERGY  STORAGE,  INDUCTIVE) 

(Rotating  Machines;  Charging) 

THE  CHARGING  OF  INDUCTIVE  STORAGE  DEVICES  BY  MEANS  OF  ELECTRICAL  ROTARY 
AGGREGATES 

E. A.  Zotova.  I. A.  Ivanov.  A. I.  Karasev  and  V.A  Trukhin 

Power  Engineering,  Vol.  15,  No.  4,  pp  62-68  (01/1977). 

Trens.  From  Izvestiye  Akedemi i  Nauk  SSSR .  Energetika  »  Transport  15. 

69-75  (1977) 

Inductive  energy  is  a  viable  form  of  stor-ng  large  amounts  of 
energy  in  a  small  volume  The  author  present  a  scheme  for  charging 
the  inductor  without  loading  the  power  grid  unnecessar ■ ly .  A  rotary 
aggregate  •»  used  to  supply  over  1E5  j  to  the  inductor  at  a  rate 
expending  JP3  kA  .  Power  conditioning  of  the  charging  system  i-, 
di seussed  8  Ref s . 

Primary  Keywords  Electrical  Rctary  Agg-eg^tes;  Inductive  Storage 

Device  Charging,  Maximum  Initial  Excitation  Current; 
1E8-IE9  J  Energy;  1C12  W  Discharge  Power 
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( SKETCHES .  OPENING;  ENERGY  STORAGE) 

(Mechanical;  Systems) 

THE  TIME  REQUIRED  FOR  TRANSFER  OF  CURRENT  FROM  A  LIQUID-METAL 
COMMUTATOR  INTO  A  SHUNTING  CIRCUIT 
V.G.  Artyukh  end  S-A.  Smirnov 

Physi cot echni cal  Institute.  Academy  of  Sciences  of  the  Ukrainian  SSR, 
Khar’kov,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  16,  No.  3,  pp  819-820 

(  06/ 1 97  S  )  . 

Trans  From:  Pribory  i  Tekhnike  Eksperimente  3,  128-129  (Mey-Jun#  1975) 
The  dependence  of  the  time  required  for  transfer  of  current  into  a 
shunting  circuit  on  the  magnitude  of  the  current  ere  presented  which 
were  obtoined  expo- imenta l 1 y  for  a  high-speed  liquid-metal  commutator 
for  various  parameters  of  the  shunting  circuit.  For  currents  in  the 
range  from  tens  to  hundreds  of  amperes  this  time  is  several  or  tens 
of  microseconds.  I  Refs. 

Primary  Keywords:  Opening  Switch;  Current  Transfer;  Shunting  Circuit; 

High-speed  Liquid-metal  Commutator;  Time 
Dependences;  Eutectic  Alloy 
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(ENERGY  STORAGE.  INC'JCTIVE;  SWITCHES,  OPENING) 

(Svste-is:  Explosive  Fuses) 

USE  CF  ELECTRIC  EXPLOSION  OF  WIRES  IN  A  HIGH-PRESSURE  GAS  TO  BREAK  A 
CURRENT  CIRCUIT 

G.P.  Glazunov,  V.P.  Kantsedal  and  R.V.  Mitin 

Xher’kov.  USSR 

jou-nal  Of  Aoplied  Mechanics  And  Technical  Physics.  Vol.  17,  No.  6,  pp 
835-8'?  (12/1976). 

Trans.  From  Prikladnoi  Mekhaniki  i  Tekhnicheskoi  Fiziki  6.  102-105 
( No vember-Decenber  1976) 

The  high  energy  densites  stored  in  the  magnetic  field  of 
inductive  storage  devices  have  promising  applications  in  experimental 
physics  The  greatest  energy  storage  levels  are  achieved  in 
superconduct i nq  storage  facilities  and  pulsed  facilities,  operating 
with  cxplosi  ve-m.ignet  i  c  generators  (currents  up  to  3E8  A).  To  use  the 
enerny  stored  in  a  magnetic  field  one  must  cut  the  current  in  the 
storage  circuit  and  switch  it  to  the  load  circuit.  One  method  of 
doing  this  is  to  use  a  switch  based  on  electrical  explosion  of  wires 
(EEU).  There  are  several  difficulties  in  creating  currant  cut-off 
devices  of  this  typo:  After  the  electric  explosion  a  column  of  metal 
vtpor  forms  in  which  breakdown  can  occur;  then  the  cut-off  process  is 
sl-wed  and  the  energy- transfer  efficiency  is  decreased.  The  problem 
is  that  the  wire  material  is  instantly  vaporized,  i.e.,  it  is  a 
dielectric  subject  to  stresses  arising  when  the  inductive  storage 
device  is  switched  to  the  load.  A  series  of  tests  has  been  conducted 
with  different  materials  in  order  to  elucidate  the  possible  use  of 
FEW  in  a  hi gh-pressure  gas  for  current  switching.  2  Refs. 

Primary  Keywords:  Exploding  Wires;  High  Energy  Densities;  Current 

Cut-off  Devices;  Inductive  Energy  Storage;  Oponing 
Switches 
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(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

VOLUME  DISCHARGE  WITH  UV  PREIONIZATION 

V.Yu.  Baranov,  V.M  Bonsow.  E.Sh.  Napartovich,  A.P.  Napartovich,  Yu. A. 
Satov  and  V.V.  Sudakov 

I.V.  Kurchatov  Institute  of  Atomic  Energy,  Moscow,  USSR 

Soviet  Journal  Of  Plasma  Physics.  Vol., 2,  No.  3.  PP  266-269  (06/1976). 

Trans  From:  Fiz.  Plazmy  2,  486-491  (May-Jun#  1976) 

A  theoretical  and  experimental  study  has  been  made  of  the 
influence  of  the  parameters  of  the  discharge  power-supply  circuit  on 
the  shape  of  the  voltage  end  current  pulses,  the  maximum  energy 
disposition,  and  the  maximum  pressure  »t  which  the  discharge  is  still 
a  volume  discharge.  Measurements  were  carried  out  in  a  mixture  of  the 
gases  CO/sub  2/.  N/sub  2/.  and  He,  which  are  typical  of  pulsad 
lasers,  and  in  the  pure  components  of  the  mixture.  Calculations  based 
on  e  simple  model  for  the  discharge  in  nitrogen  yield  time 
dependences  for  the  voltage,  discharge  current,  and  total  current; 
the  value  of  E/P  in  the  plasma  is  also  found  as  a  function  of  the 
rlischnrge  voltage,  the  pressure,  and  the  circuit  parameters.  The 
calculotud  «rd  experimental  data  agree  well,  permitting  the 
conclusion  ♦ ha t  (here  >s  no  typical  value  of  the  parameter  E/P  for 
tie  If ;ar  mixture.  This  parameter  is  found  as  a  function  of  the 
pressure  at  the  circuit  conditions.  12  Refs. 

Primary  Keywords:  Gas  Discharge;  CQ/sub  2/.  N/sub  2/.  He  Ges  Mixture; 

UV  Preionizat>on;  Individual  Gas  Breakdown; 

L-m-  men*;  Thaory;  Voltage  Measurement ;  Current 
h  .laurement 
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CPUlSF  GENERATORS) 

(Flux  Compression) 

WORK  PERFORMED  BY  A  PLANAR  EXPLOSION  MAGNETIC  GENERATOR  ON  A  RESISTIVE 
LOAD 

L  S.  Gerasimov  and  VI.  Ikryanntkov 

Institute  Cf  Automation  And  E 1 ec t r omet r y .  Academy  of  Sciences  of  the 
USSR.  Novosibirsk,  USSR 

Soviet  Physi cs- Techni ca 1  Physics.  Vol.  22,  No.  12,  pp  1497-1501 

'  12/  1  97  7  > 

Trans  From:  Zhurnal  Tekhnicheskoi  Fiziki  47,  2583-2589  (December  1977) 
The  conversion  of  the  energy  of  an  explosive  into  electromagnetic 
enorgu  6y  a  n'.ansr  explosion  magnetic  generator  operating  into  a 
resistive  lon.j  is  stuoied.  Optimization  of  an  explosion  magnetic 
ge:e-o*ci  on  the  basis  ot  a  specified  criterion  (a  maximum  voltage,  a 
maximum  powor ,  «  maximum  energy,  or  e  maximum  energy,  or  a  maximum 
e*f »c i ency)  's  examined.  It  is  shown  that  explosion  energy  con  only 
bn  c-nve-  ♦  oiv  efficiently  at  voltages  below  a  certain  value. 

Conversion  cf  magnetic  flux  is  not  a  necessary  condition.  4  Refs. 
Primary  Keywords  Energy  Conversion;  Planar  Explosion  Magnetic 

Generator;  Resistive  Load;  Critical  Voltage  Value 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electric*)) 

ANALYSIS  OF  THE  TRUMP-VAN  DE  GRAAFF  CONDITION  FOR  VACUUM  BREAKDOWN 
V.A.  Avrutskii  and  V.N.  Koshchienko 
Moscow  Energetics  Institute.  Moscow.  USSR 

Soviet  Physics-Technical  Physics,  Vol.  24,  No.  9,  pp  1062-1066 
(09/1979) . 

Trans.  From;  Zhurnal  Tekhnicheskoi  Fiziki  49.  1889-1895  (September 
1979) 

The  Trump-Van  de  Groaff  breakdown  condition,  which  is  based  on  the 
emission  of  electrons  and  ions  from  the  electrodes,  is  analyzed.  The 
starting  condition  for  the  discharge  implies  that  each  electron 
leaving  the  cathode  ejects  a  number  of  ions  from  the  anode  which  is 
sufficient  to  eject  a  single  electron  from  the  cathode.  Account  is 
taken  of  the  ionization  which  occurs  in  tha  gas  film  adsorbed  on  the 
cathode  when  the  electrons  interact  with  this  film.  Extraction  of 
ions  into  th#  i nter electrode  gap  by  the  applied  f'eld  is  also  taken 
into  account.  Two  cases  are  considered:  two  plane  electrodes,  wit^  a 
homogeneous  field  between  them,  and  the  case  in  which  there  'S  an 
insulator  in  the  i ntcrel ectr ode  gap.  The  conditions  for  a 
self-sustained  discharge  in  vacuum  are  obtained.  These  expressions 
only  contain  values  which  can  bo  found  from  the  1 i terature  and 
handbooks.  They  explain  the  breakdown  character i »t > cs  of  vacuum  gaps 
both  oua 1 t ta t i vol v  and  auant i tat « vely .  7  Refs 

Primary  Keywords:  Vacuum  Breakdown;  T rump- Van  de  Greaff  Condition; 

Field  Emission;  Gas  Adsorption;  Par#l lei -plane 
Electrodes:  !nte,-electrode  In-sulstor 
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(BREAKDOWN  STUDIES) 

( Expiod i ng  Wi res) 

BEHAVIOR  OF  EXPLODING  GOLD  WIRES 

T.J.  Tucker 

Sandia  Labs.  Albuquerque.  NM  87115 

Journal  Of  Applied  Physics,  Vol.  42.  No.  10.  pp  1894-1900  (10/1961). 

A  square  wave  ge-erator  current  sourco  was  used  to  study  the 
behavior  of  gold  wires  exploded  by  current  densities  in  the  range  of 
0.25EB  to  3.26E8  amp/sq.cm.  Maasuremcnts  of  wire  resistance  vs 
cumulative  energy  and  action  at  various  current  densities  are 
compared  with  a  simple  theoretical  exploding  wire  model  and  tha 
rosuits  of  Kerr  cell  photographic  studies.  Experimentally,  the  total 
energy  input  to  the  t *  me  of  maximum  wire  resistance  increases  with 
current  density  and  may  exceed  by  threefold  the  normal  vaporization 
energy.  Also,  the  i nstenteneous  wire  resistance  at  any  point  is 
smaller  with  a  larger  current  density  The  resistance  depression  is 
first  apparent  in  the  region  following  vaoor i zet i on .  At  higner 
current  densities,  the  effect  is  observed  to  occur  at  progr essi vely 
earlier  phases  up  to  and  including  the  point  at  which  melting  occurs. 

7  Refs. 

Primary  Keywords:  Exploding  Wire;  Gold  Wire;  3E8  A/sq.cm.  Current 
Density;  Wire  Resistance  Measurement;  Temporal 
Resolution;  Resistance  Depression 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

CIRCUIT  TRANSIENT  FOLLOWING  A  PULSED  DISCHARGE  IN  WATER 

G.B.  Rakovskii 

Soviet  Physics-Technical  Physics.  Vol.  17,  No.  9,  pp  1587-1590 
(03/1973)  . 

Tran*.  From;  Zhurnal  Takhni cheskoi  Fiziki  42.  1982-1986  (September 
1972) 

The  solution  of  th#  equation  for  a  Circuit  that  includes  as  en 
active  element  the  spark  produced  following  pulsed  breakdown  of  water 
is  analyzed.  An  analytic  solution  of  the  transient  equation  is 
obtained  for  special  cases  of  the  variation  of  the  resistance,  in 
which  the  experimental  curve  is  approximated.  This  mokes  it  possible 
to  express  the  currant  and  its  derivative  as  functions  of  the  time.  A 
preliminary  analysis  of  the  limits  of  applicability  of  tha  results  is 
given.  8  Refs. 

Primary  Keywords:  Water  Breakdown ;  Transient  Equation;  Underwater 
Pulsed  Discharge;  Conduction  Channel  Resistance; 

Rate  Of  Energy  Release,  Circuit  Cons > derat i on* 
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(BREAKDOWN  STUDIES;  BRF * K DOWN  STUDIES) 

(Gas,  Electrical;  Elect- odes) 

CONDITIONS  FOP  SlU'TtR  EMISSION  IN  HIGH-PRESSURE  SPATIAL  GASEOUS 
DISCHARGES 

Yu.D.  Korolev.  0  A.  Mesyats  and  V  B.  Ponomarev 
Academy  of  Sciences  o *  the  USSR.  Tomsk.  USSR 

Journal  Of  Applied  Morhzmcs  And  Technical  Physics.  Vol  20.  No.  6.  (p 
67e -  6  78  (  12/1979). 

Trans.  From:  Zhurnal  Prikladnoi  Makhaniki  i  Tekhnicheskoi  Fiziki  20, 
25-29  ( No venber - Dec embe r  1979) 

The  contraction  of  a  hi gh-or*s»ure  spatial  gaseous  discharge  ’9 
assoc'ated  with  formation  of  a  cathode  spot  and  an  outgrowth  from  the 
latter  of  a  hi gh-conductanc#  spork  channel .  In  an  earlier  study  there 
was  proposed  a  model  of  spot  initiation  under  high  electric  field 
intensities  E(0)  at  th#  cathode,  when  spontaneous  emission  from 
individual  mi  croasoar  i  t  i  es  becomes  significant.  Then  .the  cathodic 
lay#’-  is  unstable  relative  to  fluctuations  of  the 

sponteneous-emi ssi on  current  so  that  heating  of  their  tips  by  the 
electro')  current  and  the  ion  current  cause  th<s  layer  to  sputter  ar.d 
e  cathode  spot  is  formid  The  electric  field  intensity  E(O)  is 
related  to  th#  ion  current  density  j  according  to  the  law  of 
similitude  E ( 0  )/p : f ( j /p/ sup  2/).  with  p  denoting  the  gas  pressure. 
This  relation  yields  the  dependence  of  t*#  discharge  current  density 
or  the  »r**»ur*  at  a  beforehand  given  electric  field  intensity 
E(D):E"  Sufficiently  high  for  initiating  a  cathodic  instability.  This 
Study  will  deal  with  the  determination  of  the  critical  electric  field 
intensities  E»  and  the  currant  densities  in  spat<al  discharge  at 
which  Such  intensities  are  attained  19  Refs 
Primary  Keywords:  Gas  Breakdown;  Cathode  5pot;  Cathode  Sputtering: 

Spark  Channal ;  Ion  Currant;  Pressure  Dependence 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

EFFECT  OF  INHOMOGENEIIY  OF  A  TRANSVERSE  MAGNETIC  HELD  ON  BREAKDOWN 
p.M.  Tyurkancv,  I.K.  Fetisov  and  G.V.  Khodachenko 
Moscow  Engineering  Institute,  Moscow,  USSR 

Soviet  Physi cs-Techni cai  Physics.  Vol.  23.  No.  9.  pp  1031-1033 

'0  9/1  978  )  . 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  48,  1809-1814  (September 
1  978  ) 

A  low-pressure  discharge  is  studied  in  e  homogeneous  electric 
field  which  is  perpendi cular  to  an  i nhomogeneous ,  ax i symmetric 
magnetic  field.  The  i nhomogenei ty  of  the  magnetic  field  effects  th# 
breakdown  conditions.  A  qualitative  i nt erpretat i on  is  offered  for  the 
experimental  results.  10  Refs. 

Primary  Keywords-  Gas  Breakdown;  Low  Pressure;  Self-breakdown; 

Transverse  Magnetic  Field;  Inhomogeneous  Field; 
Effect  On  Breakdown 
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t  BREAKDOWN  STUDIES;  INSULATION.  MATERIAL) 

(Surface  flash<jver;  Sol’d) 

E  -  r  R  I C  FIELD  CONFIGURATION  FOR  A  GRAZING  DISCHARGE 
P  N .  Ca-huk  and  E.K.  ONistcv 

M.l.  Kil’n  n  Lpni'gmd  P  o  1  v  t  ec  hn  i  co  1  Institute.  Leningrad,  USSR 
Sov>et  Phy  s :  c  s- To-rhn  i  cal  Physics.  Vol.  24,  No.  6,  pp  687-688  (06/1979). 
Tr*ns  Fror  Zhjrnal  1  ek*-,n « che  sko  i  Fiziki  4  9,  1241-  1  244  (June  1979) 

The  grazing  discharge  which  occurs  along  the  surface  of  a 
dielectric.  >s  used  in  hi  gh -current .  low-mductanc*  switches  and  in 
pulsed  light  sources  On  the  other  hand,  the  grazing  discharge  i*  a 
major  problem  i  r.  the  normal  operation  of  certain  insulating 
structures  a-'d  other  types  of  electrical  devices.  Despite  the 
extensive  information  which  is  now  available  on  the  electrical  and 
physical  cha r ac t e r t s t i c s  of  th#  grazing  discharge,  we  do  not  y#t  h#v# 
a  good  picture  of  this  discharge;  this  situation  is  in  contrast  with 
the  free  gas  discharge  which  develops  in  a  highly  nonuniforn  field. 

13  Refs. 

Primary  Keywords:  Grazing  Discharge:  Surface  Discharge;  Closing 

Switch;  Insulation  Breakdown;  Uniform  Field  Discharge 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

(Mechanical;  Mechanical) 

EXPERIENCE  IN  SWITCHING  KUOAMPERE  DIRECT  CURRENT  BY  MEANS  OF  LIQUID 
METAL 

V.A.  Boguslavsk i i ,  I.M.  Tolmach  and  E.I.  Yantovskii 

Magnetohydr odynam cs .  Vol.  8,  No.  1.  pp  138-139  (03/1972). 

Trans.  From-  Magmtnaya  Gi  drodi  nami  ka  8,  153-154  ( Januar  y-March  19721 
Th#  most  promising  of  currant  designs  of  liquid-metal  switching 
devices  are  devices  in  which  an  electrically  conducting  fluid 
enclosed  in  a  closed  vessel  takes  up  the  positions  necessary  for 
switching  an  electrical  circuit  as  in  response  to  the  action  of  th# 
magnetic  field  associated  with  th#  control  currents.  The  absence  of 
mechanical  displacements  of  rigid  bodies  leads  to  high  electrical  end 
mechanical  wear  resistance  and  to  noiseless  operation.  These  devices 
can  be  classified  under  two  headings:  conductive  devices  in  which  the 
displacement  of  the  electricolly  conducting  fluid  is  brought  about 
through  the  interaction  between  tha  control  magnetic  field  and  the 
control  current  flowing  through  the  1 i qui d-metel  contact  and 
i  r  due  *.  i  v#  devices  where  the  effect  is  achieved  through  the 
interaction  between  the  fluid  and  a  pulsating  field  or  traveling 
field  of  control  circuits.  We  describe  the  results  of  experiments 
staged  with  an  inductive  device  in  which  the  electrically  conducting 
fluid  is  displaced  through  its  interaction  with  a  rotating  magnetic 
field.  4  Refs . 

Primary  Keywords:  Vacuum  Commutator;  Liquid  Metal  Contact;  Magnetic 
Field  Control;  Performance  Test;  High  Reliability 
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(SWITCHES.  CLOSING;  SWITCHES.  OPENING) 

M#.-*-.oni  cal  ;  Mechanical) 

FAST -ACTING  VACUUM  COMMUTATOR  WITH  CONNECTION  BY  LIQUID-METAL  CONTACTS 
T.C. .  Galkina.  O.A.  Gusev.  A.G.  Nechaev  and  E.P.  Pavlov 
Instrument s  And  Experimental  Techniques,  Vol.  20,  No.  2,  pp  506-508 

(  04/  1  97  7  )  . 

Trans.  From  Pribory  i  Takhnika  Eksper i manta  2,  161-163  (March- Apr i 1 
1  977  ) 

The  construction  and  operating  principles  of  a  fast-acting 
commutator  with  connection  by  liquid-metal  contacts  ere  described. 
With  a  contact  surface  area  of  approximately  20  mm/sup  2/  end  a 
r e s i stance  of  no  more  then  3*5  mtcroohm  in  the  closed  state,  the 
commutator  t-ansmts  a  current  of  up  to  5  kA  for  a  long  period  of 
time  end  also  conveys  current  from  an  inductance  tank  to  a  load  of  5 
ohm  an-)  10  microhenry,  with  an  artificial  current  zero  in  20-30 
microseconds.  2  Refs. 

Primary  Keywords:  Vacuum  Commutator;  Liquid-metal  Contacts;  Fast 
Opening;  5  kA  Operating  Current 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Electrical;  Gas  Gaps,  Electrical) 

FORMATION  OF  A  MULTICHANNEL  SPARK  IN  AIR 


V . P .  Bel osheev 

fovief  Physi n-1 achni cal  Physics.  Vol.  24,  Ho.  10.  pp  1201-1202 
(10/1979). 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  49.  2180-2182  (October  1979) 
A  snark  discharge  in  a  ges-filled  gap  usually  develops  through  a 
single  channel;  this  feature  makes  it  difficult  to  switch 
high-current  circuits  because  with  a  current  >  =  1E4  A  the  reduction  in 
the  resistance  and  inductance  of  the  channel  results  from  its 
expansion  while  the  switching  time  goes  as  1/sup  .33/.  Furthermore, 
the  high  resistance  of  the  channel  in  the  early  stage  leads  to  a 
substantial  energy  loss,  especially  in  the  early  stag*.  Because  of 
these  circumstances,  along  with  the  significant  electrode  erosion  at 
discharge  currents  >-lE5  A.  it  is  necessary  to  develop  methods  for 
forming  multichannel  discharges.  In  th*  present  paper  we  propose  a 
new  method  for  obtaining  a  multichannel  discharge.  This  method  used  a 
mu  I 1 1 channel  barrier  discharge,  which  develops  in  all  discharge  gaps 
with  a  common  ignition  electrode  Study  of  th#  barrier  discharge 
shows  that  its  ir. 1 1  ♦  i  channo  1  structure  is  governed  by  the  rate  at 
i.htph  the  grazing  discharge  develops  along  th#  dielectric  barrier.  5 
F  e  f  s 
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( BREAKDOWN  STUDIES) 

(Liquid.  Electric*]) 

INTERFEROMETRIC  STUDY  OF  PULSED  BREAKDOWN  IN  A  LIQUID 

V.F.  Kimk*n  and  A.G.  Ponomarenko 

Novosibirsk  State  University,  Novosibirsk,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  24,  No.  9,  pp  1067-1071 
(09/1979) . 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  49,  1896-1904  (September 
1979) 

Certain  new  features  have  been  observed  in  the  initial  stage  of  an 
electric  discharge  in  a  liquid  dielectric  at  E/scb  0/  approximately 
(0.5-1)  1E6  V/em  in  an  i nter f erometer  study  with  time  resolution 
approximately  5E-9  sec  and  spatial  resolution  eoprox i mat  el y  5E-4  cm. 
The  jumps  in  the  refractive  index  and  the  pressure  are  determined  by 
solving  the  Abel  integral  equation  by  a  stepwi se-approximation  method 
for  e  shock  wave;  behind  the  shock  front  the  primary  ionization 
processes  proceed  comparatively  slowly.  A  study  of  the  dynamics  of 
the  shock  waves  lead  to  estimates  of  the  tansic  energy  relations  for 
the  initial,  ’hydrodynami c*  stage  of  electric  breakdown  in  distilled 
water.  15  Refs. 

Primary  Keywords  Liquid  Breakdown;  Inter faromatr i c  Diagnost*c; 

Spatial  Resolution;  Temporal  Resolution;  Initial 
Breakdown  Stages;  Shock  Uave 
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(SUITCHE5.  CLOSING;  SWITCHES,  OPENING) 

(Mechanical;  Mechanical) 

INVESTIGATION  OF  THE  COMMUTATION  OF  A  KILOAMPERE  DIRECT  CURRENT  BY  A 
LIQUID  METAL  IN  A  ROTATING  FIELD 
V . A .  Boguslavski i ,  I.M.  Tolmach  and  E.I.  Yentovskii 
Magnet ohydrodynam i cs*  Vol.  8.  Ho.  4,  pp  509-514  (12/1972). 

Tr*ns.  From:  Megnitnaya  G i drodi ran i ka  8,  95-101  ( October-December  1972) 
A  device  for  investigating  the  commutation  of  high  currents  by 
means  of  a  liquid  metal,  consisting  of  a  ronconduct i ng  hermetrie 
cylinder  pertielly  filled  with  liquid  motel,  electrodes  inserted  into 
the  cylinder,  and  an  external  iron-free  inductor  of  a  rotating  field, 
is  described.  On  connecting  the  inductor  the  liauid  metal  uncoils, 
forms  a  rotating  conducting  cylinder,  and  closes  the  main  circuit. 
Disconnection  of  the  inductor  leads  to  subsidence  of  the  liquid  metel 
under  the  effect  of  gravity  and  to  breaking  of  the  circuit.  Problems 
of  a  comparison  of  a  linear  device  with  e  centrifugal  device, 
determi net i on  of  the  maximum  short-e i reu * t  current .  end  calculation 
of  the  field  of  an  iron-free  stetor  are  discussed.  Experiments  on  a 
model  of  a  contactor  with  commutation  of  a  direct  current  up  to  1000 
A  at  e  voltage  of  220  V  with  boosting  of  the  control  voltage  upon 
connection  end  with  counter r otat • on  upon  disconnection  ere  described. 

6  Refs. 

Primary  Keywords:  Vacuum  Commutator;  Rotating  Mgnetic  Field;  Liquid 
Metal  Contact;  Field  Closing  Driver 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

CROWBAR  GAP  SWITCH  WITH  TWO  TRIGGERING  PULSES  OF  OPPOSITE  POLARITIES 
AND  IT5  SIMPLIFIED  GAP  SWITCHES 
N.  Ikada  and  S.  Takeda 
Ilectrotechni cel  tab.  Tokyo,  Japan 

The  Review  Of  Scientific  Instruments,  Vol.  41,  No.  11,  pp  1669-1677 
(  11/1970  )  . 

A  crowbar  gap  switch  with  a  new  triggering  circuit  has  been 
designed  and  tested.  Two  trigger  pulses  of  opposite  polarities  are 
applied  simultaneously .  At  the  time  of  crowbar,  after  a  quarter  cycle 
of  main  current,  two  pulses  of  opposite  polarities  are  applied 
simultaneously  to  the  trigger  electrodes.  These  trigger  electrodes 
break  down  by  field  emission  so  that  a  breakdown  path  is  established. 
The  main  current  flows  along  the  path  end  is  crowbarred.  0  Refs. 
Primary  Keywords:  Spark  Gap;  Crowbar  Gap;  Oval  Trigatron 
Ccnf i gurati on;  Double  Trigger 
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(ENERGY  STORAGE.  INDUCTIVE;  ENERGY  STORAGE,  CAPACITIVE) 

(Systems;  Systems) 

PLASMA  INJECTORS  WITH  CAPACITY  AND  INDUCTANCE  ENERGY  STORAGE 
N.V.  Belon.  N . A .  Mashtylev  end  B.I.  Penochevnyi 
Khar'kov  Aviation  Institute,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  16.  No.  10,  pp  1642-1645 
(04/1972) . 

Trans.  From-  Zhurnal  Takhmcheskoi  Fiziki  41.  2073-2078  (Octobar  1971) 
The  acceleration  of  a  piasmoid  in  an  injector  with  capacity  end 
inductance  energy  storage  is  treated.  A  system  of  equations  is 
derived  end  solved  numerically  for  capacity  and  inductive  energy 
storage.  The  conditions  under  which  an  injector  provides  the  same 
efficiency,  regardless  of  the  type  of  energy  storage,  are  determined. 

7  Refs. 

Primary  Keywords  Plasm#  Injector;  Inductive  Energy  Storage; 

Capacitive  Energy  Storage;  Comparison;  Efficiency 
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(BREAKDOWN  STUDIES) 

(Gas,  E-beem) 

PULSE  DISCHARGES  IN  GASES  UNDER  CONDITIONS  OF  STRONG  IONIZATION  BY 
ELECTRONS 

Yu. I.  Bychkov,  Yu.D.  Korolev  end  G.A.  Mesyats 

Academy  of  Sciences  of  the  USSR,  Tomsk,  USSR 

Soviet  Physics-Uspekhi ,  Vol.  21,  No.  11.  pp  944-958  (11/1978). 

Trans  From:  Uspekhi  Fizicheskikh  Neuk  126,  451-477  (November  1978) 

A  review  is  g-ven  of  investigations  of  pulsed  h i gh-pressure  volume 
discharges  excited  by  fast -electron  beams.  The  following  topics  are 
discussed:  classification  of  discharges;  methods  fo*  calculating  the 
current-voltage  cha r ac t er i st i c s »  analysis  of  the  optimal  ways  of 
dcoss  ting  energy  • n  the  gas  in  the  volume  stage  of  the  discharge; 
discharge  instability  mecnanisns  and  the  cor r espondi ng  experimental 
obse-vat i ons .  applications  cf  discharges.  The  results  ere  given  of 
calculations  o 4  the  electric  field  in  the  cathode  and  anode  regions, 
»"'l  a '.  so  *n  thn  discharge  column  in  the  case  of  the  spatially 
i  nhc-iogonoc  us  i  on  i  cat:  on  of  the  gap.  It  is  shown  that  a  stable  volume 
flow  o*  the  current  in  molecular  gases  in  which  the  specific 
dqpos*ed  e-ergy  is  0.1-1  J/cu.cm.  may  be  attained  in  e 
rrnsrlf  Sustaining  discharge  end  in  a  discharge  with  ionization 
multiplication.  In  Loth  cases  a  spark  channel  appears  in  two  stages 
format  on  cf  soar k - i n i t i a t ' ng  centers  in  the  form  cf  plasma  regions 
w  th  a  higi-er  density  near  the  electrodes  is  followed  by  growth  of 
the  srork  enamel  fr©n  such  initiating  centers.  In  some  cases  the 
spark  channel  growth  can  be  described  by  the  available  mathematical 
models.  O-scharges  in  mixtures  of  rare  gases  with  ha  1 ogen-con ta i n i ng 
compounds,  who-'  electrons  are  lost  mainly  by  Capture  by  complex 
rilecuia s  are  cnnside-ed  separately.  Applications  of  volume 
discharges  • n  laser  pumping,  switching  of  pulsed  currents,  plasma 
chen; stry,  etc.  are  detcri  1 C 6  Refs. 

Primary  Keyword*,:  Gas  Breakdown.  Review;  Volume  Discharge;  E-beam 

fxcitat'On;  Spark  Channel;  Discharge  C 1  ass i f t cat i on ; 
Initiating  Centers 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

( Magnet i c ) 

THEORY  OF  THE  CHARE  EFFECT 

H.G.  Latal 

Illinois  Intitute  of  Technology.  Chicago,  1L 

Annals  Of  Physics,  Vol.  42.  No.  2,  pp  352-355  (04/1967). 

The  author  presents  a  theoretical  explanation  for  the  Cnare  effect 
(the  electrical  implosion  of  conducting  liners  for  magnetic  field 
compress  ion).  The  diffusion  of  the  field  into  the  liner  end 
subsequent  implosion  are  considered  on  a  quantitative  basis.  9  Refs. 

Primary  Keywords:  Flux  Compression;  Electrical  Liner  Implosion;  Theory 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

THEORY  OF  THE  VACUUM  ARC 

V . A .  Nemchi nski i 

All-Union  Institute.  Moscow,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  24.  No.  7,  pp  764-767  (07/1979). 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  49.  1373-1378  (July  1979) 

A  model  is  proposed  for  the  cathode  region  of  a  vacuum  ere.  The 
model  is  closed;  the  calculations  only  require  a  knowledge  of  the  ere 
current  and  the  properties  of  the  cathode  materiel.  Specific 
calculations  are  carried  out  for  a  copper  cathode.  The  calculated 
value*  of  the  voltage  drop  across  the  arc.  the  heat  transferred  to 
the  cathode.  V'a  current  density,  end  the  current  per  spot  ere  all  in 
agreement  with  expor i mental  data.  13  Rofs. 

Primary  Keywords:  Cetnode  Region;  Vacuum  Arc;  Current  Density;  Cathode 
Potential  Drop;  Theory;  Modeling 
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(BREAKDOWN  STUDIES) 

(Gas,  E-beam) 

VOLTAGE-CURRENT  CHARACTERISTIC  OF  GAS  DISCHARGE  WITH  EXTERNAL  IONIZATION 

E  V.  Chekhunov 

Moscow,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics,  Vol.  20,  No.  4,  pp 
403-406  (08/1979). 

Trans  F*om;  Zhurnal  Priklednoi  Mekheniki  I  Tekhn i cheskoi  Fiziki  4, 

: 6  19  (July-August  1979) 

Steady-state  solutions  of  the  discharge  equations  were  obtained 
elsewhere  for  a  range  of  values  of  the  external  ionization  source 
strmgth  Q,  discharge  current  j,  end  voltage  U  such  that  there  was  no 
impact  ionization  in  the  positive  column,  and  the  voltage  was  below 
tho  breakdown  value.  The  present  paper  treats  a  broader  range  of 
variation  of  Q,  j,  and  U;  in  particular,  currents  ere  considered  for 
which  impact  ionization  in  the  positive  column  is  important,  and  the 
voltagr-  is  above  the  breakdown  value.  4  Refs. 

Primary  Keywords  Cos  Breakdown;  External  Ionization  Source; 

Sel f -sustaining  Discharge;  Theory;  Transient  Solution 
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(PARTICLE  BEAMS;  REVIEWS  AND  CONFERENCES) 

(Reviews;  Conferences) 

ALL-UNION  CONFERENCE  ON  THE  APPLICATION  OF  CHARGED-PARTICLE 
ACCELERATORS  IN  THE  NATIONAL  ECONOMY 

0  .  A  .  Gusev  (I.;  ) 

Soviet  Atomic  Energy.  Vol.  40,  No.  3.  pp  334-335  (03/1976). 

Trans  Eror*:  Atomnaya  Energiya  40  ,  27  3  -274  (March  1976  ) 

The  2nd  All-Unicn  Conference  on  the  Application  of 
Cha* god-Part i c 1 e  Accelerators  in  the  National  Economy  was  held  on 
October  1-3.  1975  in  Leningrad  Specialists  from  53  organ i zat i on s  end 
comnaiM.T,  of  the  Soviet  Union  participated  in  the  conference, 
represent ing  the  Academy  of  Sciences  of  the  Soviet  Union,  the  State 
Committee  for  Njclior  Energy  Research,  tho  chemical,  petrochemical, 
electronic,  textile,  radio  and  electrotechnical,  timber  end  tree 
cultivation,  power  engineering  industries,  the  Ministries  of  Public 
Health  and  Higher  Education.  Specialists  from  Poland,  the  German 
Democratic  Republic,  Czechoslovakia,  end  Hungary  also  participated. 
More  than  8?  papers  were  heard  on  the  problems  of  tho  development, 
construction  and  operation  of  different  types  of  ac ce 1 er at o r s ,  end 
also  their  application  in  radiation  chemistry,  for  industrial 
defectoscopy  and  activation  analysis,  for  the  star i 1 i zat l on  of 
manufactu-ed  goods,  the  prevention  of  contamination  of  the 
jnvironmuPt,  er.d  radiation  therapy.  0  Refs. 

Primary  Keywords-  Char ged-onr ♦ . c 1 o  Accel  orator s:  Development  Practical 
Application.  Construction  And  Operation;  Radiation 
Cnem-stry  Industrial  Defectoscopy;  Activation 
Analysis.  R.idiation  Therapy 
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(ElECTROnAGNEMC  FIELD  GENERATION.  PULSE  GENERATORS) 

(Magnetic.  Flux  Compression) 

APPROXIMATE  THEORY  FOR  AMPLIFICATION  OF  MAGNETIC  FIELDS 

N  N  Kalitkm  #nd  L.S. 

Injti tuti  OF  Applied  Mathemat i cs,  Academy  of  Sciences  of  the  USSR. 
Moscow.  USSR 

Soviet  Physi c»- Tachni cal  Physic*.  Vol.  1*.  No,  8,  pp  1050-1054 
C  02/1970 1 

Traps.  From  Zhurnel  Tekhnt chesko <  Fiziki  39,  1347-1404  (August  1969) 
The  compression  of  a  magnetic  field  by  a  moving  shell  of  finite 
coodjctivity  which  is  heated  in  the  process  of  compression  is 
i  nve.it  i  gated .  The  shell  material  »s  assumed  to  be  an  mcompressi  ble 
fluid  (which  is  justified  i»«  fields  up  to  3-4  MOe).  a>~d  the  diffusion 
of  the  magnetic  field  into  the  shall  is  calculated  from  the  skin 
depth  Unde''  these  appro*  imnt  •  ons  the  mathematical  problem  reduces  to 
the  solution  of  a  system  of  three  ordinary  differential  equations. 
Accu-a'e  solutions  can  te  obtained  in  a  number  of  cases  Numerical 
data  are  presorted  which  agree  quita  wall  with  e*Pariment.  13  Refs. 

Primary  Keywords  Magnetic  Field  Compression;  Roving  Shall;  Magnetic 
Flu*  leakage  Skin  Depth.  Theory 
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l  POWER  TRANSMISSION) 
t  *  r  nr  sm  i  ss  •  o'*  lines) 

LAFAC:ri?R  DISCHARGE  INTO  A  LOAD  CONSISTING  0T  TWO  PARALLEL  LEADS  WITH 
S* IN  EFFECT 

V  T .  Yurchenko 

Nuclear  FryS’C*  Institute.  Academy  of  Sciences  of  the  USSR. 

Novosibirsk.  USSR 

Sov.et  Phy S' cs- Techn i cal  Physics.  Vol.  18.  No.  9.  pp  1180-1184 

(  5  3  '  !  9  .*  4  ) 

Trans.  From  2hurnal  Tekhn  i  chasko  i  Fiziki  43,  186S-1873  (September 
19)3) 

Allowance  is  made  for  the  skm  affect  >n  an  analysis  of  the 
discharge  of  a  capacitor  into  a  load  consisting  of  two  parallel 
leads,  it  is  osi.i'tJ  that  the  leads  are  infinitely  thick  and  that 
edge  affects  can  be  neglected.  The  exact  solution  is  used  to 
calculate  several  charac ter > st i cs  of  the  discharge  process  which  are 
useful  in  practice.  A  method  is  indicated  Tor  solving  the  problem  for 
other  s-mpla  geometr.es.  7  Refs. 

Primary  Keywords:  Parallel  Wire  Transmission  line;  Capacitor 
Discharge.  Skm  Effect.  Field  Gradient 
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(POWFR  CONDITIONING) 

(Saturable  Ro.'ctorj) 

DfrDR~ATION  OF  INTENSE  WAVES  TRAVERSING  A  FERRITE  DISCONTINUITY  IN  A 
TRANSMISSION  LINE 
G.A  Hesyets  and  R  B  Bekaht 
To-r«k  Pol  y*  nchn  i  c  Institute-  Tomsk,  USSR 

Swat  Physics -Technical  Physics.  Vol.  10.  No.  5.  pp  685-669  (11/1965) 
Trans  From  Zhtimal  T  ekhn  i  c  hesko  i  Fiziki  3  5.  889-894  (May  1965) 

It  is  shown  t‘>«t  if  a  wave  pusses  through  a  lumped  ferrite 
discontinuity  Pieced  -n  senes  or  in  shunt  with  a  transmission  line. 
It  is  possible  to  narrow  the  width  0f  the  leading  edge  and  to  reduce 
the  wavelength  tc  11-4  sac  7  kefs 
Pr  *<iry  *eyi-ords  Transmission  L-ne.  Lumped  Ferrite  Di  acont  i  nui  ty ; 

Electromagnetic  Shock  Waves.  IE-9  sac  Puls#  Front; 
Narrowao  Wove  Front.  Homogeneous  Transmission  Linas; 
Muv-reverael  Equation 
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: BREAKDOWN  STUDIES) 

( Gan .  Electrical) 

DflAY  IN  PULSED  BREAKDOWN  OF  WE AKl Y  IL L UMI NAT  ED  GAPS 
'.A.  Avrutskii 

Moscow  Institute  Of  Power  Engineering,  Moscow.  USSP 
Soviet  Phys i c s- Techn i ca 1  Physics,  Vol.  20.  No.  10.  pp  1375-1380 
( 10/1975) . 

Trans  From  Zhurnel  Tekhn i chesko i  Fiziki  45.  2194-2202  (October  1475) 
A  theoretical  examination  is  made  of  the  processes  taking  place  in 
the  volume  of  the  gas  and  at  the  cathode  surface  before  e  di -charge 
develops  and  tho  effect  on  primary  electrons,  i.a.,  the  statistical 
delay  of  the  breakdown  of  non  • 1 1 um i na  ted  or  weak  1 y- i 1 1 urn i na t ed  gaps 
or.orrting  at  considerable  overvoltages  (fields  of  the  order  of  1E5 
V  / m  ’  The  theoretical  investigation  is  conducted  on  the  assumption 
of  the  ion-electron  mechanism  of  primary  electron  generation. 
Expressions  are  obtained  wh-ch  connect  the  statistical  delay  time 
with  the  field,  the  gas  pressure,  the  dimensions  of  the  gap.  the 
power  of  i on i * i ng  radiation  of  the  background  of  natjral  radiation, 
and  with  factors  charac tar i st i c  cf  tha  material  and  the  state  of  the 
cathode  surface.  The  expressions  obtained  era  in  good  qualitative  and 
qir.nt  •  tat  >  ve  agreement  with  experimental  data  in  tha  literature.  24 
Refs. 

Friif-y  Keywords  Gas  Breakdown;  Ionizing  Radiation;  Prebreakdown 
Phenomena;  Primary  Electrons:  High  Overvoltage 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

( Magnet i c  > 

COMPUTER  CALCULATION  OF  QUASISTATIONARY  PULSED  MAGNETIC  FIELDS 

VI.  Yurchenko 

Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  tha  USSR. 
Novosibirsk.  USSR 

Soviet  Physi cs-Tachnical  Physics.  Vol.  19.  No.  B,  pp  1025-1030 
(02/1975). 

Trans.  From:  Zhurnal  T ekhn i chasko i  Fiztki  44,  1641-1649  (August  1974) 
A  procedure  for  calculating  t wo- d 1  men s i one  1  magnetic  fields 
(olane-oeral lei  or  with  rotational  symmetry)  >s  described.  Tha  skin 
affect  is  token  into  account.  The  procedure  is  based  on  the 
replacement  of  a  differential  equation  by  a  system  of  di f «srtncs 
aquations  relating  the  values  of  the  vector  potential  at  different 
points  of  a  rectangular  grid  at  two  different  times.  Two  iteration 
methods,  a  longi tudi nel -transverse  method  and  on  upper - rel axat i on 
method,  are  used  to  solve  the  difference  aquetions.  The  calculation 
procedure  is  illustrated  for  the  case  of  a  pulsed  magnet.  The 
Calculation  is  carried  out  for  an  impulse  function  excitation.  In 
this  form,  tha  results  can  ba  used  in  a  simple  manner  to  determine 
tha  field  for  any  functional  dependence  of  the  excitation  on  time. 
Tha  procedure  for  colculetmg  the  field  is  described  for  the  case  in 
which  a  capacitor  discharges  into  a  magnet  of  unit  length.  12  Refs. 

Primary  Keywords-  Magnetic  Field  Calculations.  ?-d  Field  Calculation. 

Skin  E#fect.  Pulsed  Magnet  Coil 
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6  928 

(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

CONDITIONS  FOR  THE  CURRENT  PAUSE  IN  ERODING  WIRES 
E.I.  AzerWevicb,  Yu  A  Kotov  and  VS  Sodoi 
Tomsk  foly*echnic  Institute-  TotsW,  USSR 

Soviet  *hys ■ c » - Techn i ca l  hhys'cs.  Vol.  20.  No  1.  pp  111-112  (07/I9/S) 
Trans  From  Zhurnal  i ekhn > ch* sko i  Fiziki  45.  175-177  (January  1  97  5  ) 

By  exploding  wires  i  -i  fn  LC  circuit  we  Have  determined  genera  1 i zed 
variables  that  describe  the  vaporization  stage  lambda/sub  cr/  - 
1  /sub  cr/  divided  by  n d/sup  2/  SQRMl/C).  nu  -  SQRTllC/d),  where  n. 
d.  and  1  are  the  number,  diameter,  end  length  of  the  wires-  C  end  l 
are  the  cernc  ■  tenc  e  a«-d  inductance  of  the  c'Cit  By  using 
general i zn’  variables.  >t  >s  possible  to  exploit  experiments  with 
coroer  wires  to  determine  the  dependence  of  the  Current  cn  the 
1 r 1 1 1 a  1  co-dit'ons  iembda/sub  cr/  =  1.35EJ  (IE-6  eps-lon  nul/suo 
0.36/.  where  lomboa/sub  cr/  =  (1  divided  by  nd/sup  2/  S9RT(l/C>. 

1/sub  cr/  i;  the  minimum  length  for  which  e  current  pause  is 
observed  The  expression  holds  over  a  wide  rang*  of  initial 
e  or  d i t . ons .  9  R#fs 

Primary  Keywords  Currant  Pause.  Exp 1 od i ng - w i r e  Devices;  Critical 

Conductor  Length.  Wire  Cha  r ac  t  * -  • st ■ C  S ;  Vapor i za  t i on 
Stag# 
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(SWITCHES.  CLOSING) 

( Thyratr on*) 

CONTROLLED  Mf  f.AVOl  T  GAS-FILIEO  DISCHARGER 

V  M.  Evdokimovich,  B  tvlampiav.  G  5  Korshunov.  V  A.  Nikolaav,  Yu.F. 
Sviridov  and  V  V,  Khmyrov 

Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Instruments  And  Eipt'imritil  Tachniquas.  Vol  23.  Ho  5.  pp  11901192 
•  10/1  980) 

Trans  From  Pnbory  i  Tekhnika  Eksoarimanta  5.  1*7*128 
( Saptumher -Oc tober  1980) 

A  megavelt  gas-f'lled  »h yratron-type  disrhargar  is  described  w-th 
a  sectional  ges- d  i  sthn  rg*  cb«"btr  .  havng  a  delay  <j<  spark  ignition 
of  t/sub  3/-10  ♦or-  0  1  microsi'-cid  together  with  a  more  tha-’ 
threshold  range  o*  operating  voltage  A  drltrtr  ic  bushing  is  used  *  r* 
the  ignition  assembly  of  the  tiiyairon  projecting  above  the  plan*  of 
tha  bo«*  elect rod*  3  P*fs 

Prima-y  Keywords  Megavo )  t  Gas-f«ll*d  Discharge'  .  n-yirxtron,  10  ♦nr-  1 
M  1 1  -  o  s«?r  on  d  Stark  Ignition  Delay  ,p  >ggs’  Bushing. 

/  -  l  K  f  mis*  n.  d  V*  1  t  age  Apr  l  r  -  ’  «  on  Times, 

Thyr.-,tren  Ignition  A*.  s*  —  Kly.  S  o  *  -  one 1  D'Sr  h*r  g* 

Cham- *r 
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6  926 

(SWITCHES,  CLOSING) 

(Gas  Gaps.  Rocovery) 

DISCHARGER  WITH  HIGH  PULSE  REPETITION  FREQUENCY 
D  D  Malyuta  and  V.S  Mozhevov 

Instru-ents  And  Experimental  Techniques.  Vol.  23,  No.  4.  pp  900-901 
(08/1980). 

Trans  From:  Pnbory  i  Tekhnika  Eksperimenta  4,  89-90  (July-August 
198  0 

Construction  is  described  of  a  discharger  capable  of  operating  at 
e  Pulse  renetit-on  frequency  of  4  kHz  and  duration  of  0.1-1 
microsecond  at  an  operating  voltage  of  20-40  kV  end  current  amplitude 
of  \-3G  kk.  The  discharger  operates  with  a  current  of  nitrogen  blown 
through  it  with  «>  cycle  of  duration  approximately  0.5  sec.  3  Re's. 
pirary  raywo*ds  Gas  Spark  Gan;  Electrical  T r i gger ;  Nitrogen  Gas; 

High  Flow  Rate;  40  kV  Operating  Voltage;  10  kA 
Current.  Rep-reted.  4  kHz  Repetition  Rate 
COPYRIGHT.  1981  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


6  927 

(BREAKDOWN  STUDIES) 

<  Gas .  E  beam ) 

OYNAMIC  ATMOSPHERIC  PRESSURE  DISCHARGE  EXCITED  BY  AN  ELECTRON  BEAM 

Yu. I.  Bychkov.  Yu.D.  KoroJev.  G.A.  Mesyats.  V.V.  Savin  end  A.P.  Khuzaev 

Acadomy  of  Sciencos  of  th*  USSR,  Tomsk,  USSR 

Soviet  Phys> cs-Techn i cal  Physics,  Vol.  20,  No.  II.  pp  1SQ2-15Q4 
(11/1975) 

Trans  From  Zhuma'  T  ekhn  t  chesko  i  Fiziki  45,  2412-2415  (November  1975) 
A  study  is  mad*  of  a  stationary  atmosphvr i c -pressure  discharge  m 
o  flowing  gas;  the  discharge  is  excited  by  e  beam  of  fast  electrons. 
The  possibility  o ♦  utilizing  this  kind  of  discharge  in  a  gas  laser  is 
inv«s*ige*ed  A  stable  discharge  is  obtained  with  dissipated  power  of 
1.5  kw/ru.cm.  The  current  durjiiy  of  the  beam  of  fast  electrons  is 
tyj-'rally  10-5C  m  1  c  f  oamps/ so  .  cm  end  the  cor  resoondi  ng  di  scharge 
<"  u r  r  e-i  t  density  is  1  00-  300  m.A/so.cm.  6  Refs. 

P r-mary  Kcywn-ds  E-beam  Excited  D'schargo;  CO/sub  2/  Breakdown; 

A  t  no  sr  N(»r  i  c  Pressure.  Flowing  Gas;  Stable  Discharge 

Seconda-y  Keywords  Gas  laser  Pumping 
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BREAKDOWN  S T U 0 1 F S .  SWITCMfS.  ClOSlNG) 

(E’cctrcdes  Cas  Gaps.  Materials) 

LFFECT  OF  THE  M,‘DILM  <1H  TmE  ELECTRICAL  EROSION  OF  ELECTRODES  AT  HIGH 
CURRENTS 

G.S  Belkin  and  V.Y«  Kiselev 

Moscow  tnergatics  Institute.  Moscow.  USSR 

Gn/ie*  F  r*v  s*  c: -Technical  Physics.  Vol  23.  No.  1.  pp  24-27  (01/1978). 

Trans  from  /hurnn)  T  bk  hn  i  r  )>esk  o  i  fiziki  48,  42-48  (January  1978  ) 
Devices  with  high  pulsed  currants  are  w'dely  used  in  the 
laboratory  and  in  industry  High  currents  through  the  working  and 
switching  gars  cause  electrode  hear,  so  that  the  electrode  shape  is 
changed  and  the  insulation  and  thr  medium  become  con t am i nat ed .  The 
<iuer>*  i  tat  i  ve  choree  t  er  i  a  •  i  c  s  of  t  he  electrode  wear  ere  reported  by 
Many  author*,  but  the  c'fect  of  the  medium  on  erosion  it  not  well 
understood  Our  purpose  in  t h*  present  work  is  to  compare  th*  erosion 
processes  ’ n  discharges  m  various  media  and  to  determine  the 
char ac t er i st i c s  of  the  iroi'on  in  dense  and  low-density  media. 
Electrical  oro*irn  due  to  current  pulses  with  lengths  of  tens  or 
hi  -idreds  of  microseconds  has  m..ch  in  coitimm  with  erosion  due  to  50-Hz 
curra-'tn  We  ♦ne-efor*  report  results  for  both  short  pulses  end  for 
current  p.,l*es  *♦  5?  hz  10  Refs 

P r  1  i»i.i r ».  iiv.i'rci  I  lic'iod*  frrsion.  Pulsed  Current;  Power  line 

Frequency  Current,  Insulation  Contamination; 
Discharge  Parameter  Variation;  Copper  Electrodes: 

T I tt'y 
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( BREAKDOWN  STUDIES) 

(Gas,  E-beam) 

ELECTRIC  FIELD  DISTRIBUTION  IN  THE  ANODE  LAYER  OF  A  NON -S EL  F -HA  I  NT A I NED 
VOLUMETRIC  DISCHARGE  SUSTAINED  BY  A  BEAM  OF  FAST  ELECTRONS 

Yu.D.  Korolev.  V.V.  Kremnev  end  V.B.  Ponomartv 

Inst i tut*  Of  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR, 
Moscow.  USSR 

Soviet  Physics  Journal,  Vol .  20.  No.  3.  PP  406-409  (03/1977). 

Trans.  From:  Izvest iy«  Vysshikh  Uchebnykh  Zavedeni i  20,  15D-152  (March 

1  9  7  7  ) 

The  interest  in  the  study  of  the  electrode  layers  of 
non- eel f-ma i nta i  ned  discharges  is  connected  with  the  fact  that  the 
character  of  the  distribution  of  charged  particle  in  these  layers  to 
a  considerable  extent  determines  the  mechanism  of  conduction.  An 
additional  stimulus  to  the  research  arose  when  it  was  noted  that  tha 
formation  of  spark  channels,  which  lead  to  the  cutoff  of  the 
volumetric  flow  of  current,  bogins  in  tho  regions  near  the 
electrodes.  In  the  work  done  earlier  the  principal  attention  was  paid 
to  the  calculation  o*  the  character! sties  of  the  cathode  layer.  The 
results  o *  analytical  and  numerical  calculations  of  the  anode  region 
of  a  non- se 1 f -mo t nt* i n* d  discharge  are  presented  »n  this  report.  9 
Ref  s . 

Primary  Keywords:  Gas  Discharge:  Volume  Discharge:  E-beam  Sustained 

Discharge:  Spark  Channel:  Cathode  Layer;  Anode  Laver 
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l BREAKDOWN  STUDIES) 

(fx plosives) 

ELECTRIC  STRENGTH  OF  SCATTERED  DETONATION  GASES 
P.I.  Zubkov.  L-A.  Luk  ’  yanch  i  kov  and  Yu  .  V  .  Ryabmin 
Novosi b- -sk .  USSR 

Journal  Df  Appl i ed  Mechanics  And  Technical  Physics.  Vol  19,  No  1 ,  pp 
10  9-13,.’’  (02/  1  976  ). 

Trans.  From:  Zhu--nal  Prikladnoi  Mekhaniki  i  Takhni  eheskoi  Fiziki  l, 
1?4-I38  (January-February  1976) 

One  o*  the  most  important  character i st ’ cs  in  schemes  usod  for  the 
fori-aticn  of  :  i :  gh-power  pulses  of  a  given  shape  by  moans  of  condensed 
explcs  ves  s  the  current  density  that  can  be  attained  in  the 
detenat’on  wave.  Whenever  the  electrical  conductivity  is  determined 
directly  by  the  detonation  p-ocess.  the  maximal  current  density 
depends  on  the  maximal  electric  fold  strength  at  which  breakdown  of 
the  detonation  gases  no  longer  occurs,  i.e.,  on  their  electric 
strength.  This  magnitude  also  determines  the  character  i  st  i  cs  of 
sefetv  detonators  operating  at  high  inverse  voltages.  Prediction  of 
the  parameters  of  detonators  maintained  et  a  high  voltage  requires 
knowledge  of  the  electric  strength  of  the  detonation  gases  as  a 
function  of  pressure.  This  is  because  the  gaps  formed  as  current  is 
switched  off  are  found  under  conditions  character i zed  by 
nonstat » oner i ly  expanding  explosion  gases,  as  a  result  of  which  their 
electric  strength  is  time-dependent  as  a  function  of  pressure.  The 
required  parameters  of  safety  detonators  can  be  obtaired  from  a  joint 
solution  of  tha  gasdynamie  scatter  problems  for  detonation  gases  and 
tha  motion  of  cur rant-car ry i ng  elements  end  of  electric  circuit 
equations  if  the  dependence  of  electric  strength  on  pressure  is 
known.  In  the  current  work,  fundamental  results  ere  set  forth  from  an 
axper i mantal  study  of  the  electric  strength  of  expanding  detonation 
gases  from  bulk  density  PETN  and  Hexogen  charges.  6  Refs. 

Primary  Keywords:  Electrical  Pulsa  Generator:  Condensed  Explosive: 

Detonation  Wave:  Detonation  Product  Breakdown: 

Maximum  Current  Density:  PETN  Explosive 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING;  SWITCHES,  OPENING) 

(Gas.  E-beam;  Gas  Gaps.  E-beam,  Gas  Gaps,  E-beam) 

ELECTRIC-FIELD  INSTABILITIES  OF  A  VOLUME  GAS  DISCHARGE  EXCITED  BY  AN 
ELECTRON  BEAM 

G.A.  Masyats 

Academy  of  Sciences  of  the  USSR.  Tomsk,  U5SR 

Soviet  Technical  Physics  Letters.  Vol.  1,  No.  7,  pp  292-298  (07/1975). 

Trans.  From:  Pis’me  Zhurnal  Tekhni chesko i  Fiziki  1.  660-664  (July  1975) 
A  volume  discharge  excited  by  an  electron  beam  in  a  gas  at 
atmospheric  pressure  and  higher  is  used  in  CO/sub  2/  lasers,  in 
gas-based  switches,  in  plasmotrons,  etc.  The  principal  feature  of 
this  discharge  is  the  transition  from  the  volume  mode  into  a  channel 
mode.  It  has  been  proposed  that  this  trans't<cn  is  caused  by 
instabilities  that  arise  >n  the  plasma  We  believe  that  under  certain 
conditions  this  transition  can  also  be  due  to  the  sratiel 
i nhomogenei ty  of  the  electric  field.  11  Refs. 

Primary  Keywords:  Volume  G.is  Discharge:  Spatial  Inhomogeneity:  Cathode 
Instability;  Deionization  Instability;  Injection 
Instebi 1 i ty 
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(BREAKDOWN  STUDIES) 

( Exc 1 o»i ves ) 

ELECTRICAL  CONDUCTIVITY  IN  THE  DETONATION  ZONE  OF  C0N0ENSED  EXPLOSIVES 
P.I.  Zubkov.  I . A .  Luk ' yenehikov  and  B.S.  Novoselov 
Novosibirsk,  USSR 

Combustion,  Explosion,  And  Shockwaves,  Vol.  7,  No.  2.  pp  253-256 
(06/1971). 

Trans.  From:  Fizike  Gorgniya  I  Vzryva  7,  295-299  (April-June  1971) 

It  *s  known  that  a  zone  of  relatively  high  electrical  conductivity 
occurs  upon  detonation  of  condensed  explosives.  Thermal  ionization, 
chemical  reactions,  and  high  densities  that  devaloped  in  tha 
detonation  wave  can  be  the  cause  of  formation  of  the  zone  of 
electrical  conductivity.  It  is  not  possible  to  determine  separately 
the  effect  of  each  of  these  phenomena  on  the  bas<s  of  what  is  known, 
since  for  this  purpose  it  is  necessary  to  known  the  character  of  the 
carriers  end  the  distribution  of  conductivity  in  the  region  of  the 
detonation  wave.  Here  we  present  experimental  data  on  a  determi nat i on 
of  the  distribution  of  conductivity  in  the  detonation  zone.  The 
measurements  ware  taken  during  detonation  of  powdered  PETN  with  a 
density  of  1.1  g/cu.cm.  end  RDX  with  a  density  of  1.2  g/cu  cm.  5 
Ref  s  - 

Primary  Keywords:  Explosive  Detonation  Product;  Conductivity 

Measurement ,  Conductivity  Di st r i but i on .  Detonation 
Wave:  Powdered  PETN  Explosive 
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(BREAKDOWN  STUDIES) 

(Solid.  Electrical) 

ELECTRICAL  DISCHARGE  IN  PENTAERYTHRITOL  TETRANITRATE  POWOER 
P.I.  Zubkov  and  L.A.  Luk ' yenchi kov 
Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  11,  No.  6,  pp 

637-640  (08/1970). 

Trans.  From:  Zhurnal  Prikladnoi  Mekhaniki  i  Tekhni chesko 1  Ftziki  4, 
128-131  (July-August  1970) 

The  article  presents  some  results  of  oscillographic  investigations 
of  an  electric  discharge  in  pentaerythri tol  tetrenitrete  (PETN) 
powder  of  density  (0.5-1. 2)  g/cu.cm.  A  hydrodynamic  model  of  the 
development  of  the  current-conduct i ng  channel  was  used;  estimates  of 
the  rate  of  its  development  and  valuas  of  its  radius  and  of 
conductivity  in  it  are  given.  It  is  shown  that  tha  transformat i on 
products  of  PETN  have  a  conductivity  not  above  7E6  sec.  5  Refs. 
Primary  Keywords:  PETN  Powder  Breakdown;  Oscillographic 

Investigations,  5-1.2  g/cu.Cm.  Power  Density;  7E6 
Sec  Transf ormat i on  Product  Conduct < v i ty ;  Discharge 
Plasma  Conductivity;  Current  Cutoff 
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( BREAKDOWN  STUDIES) 

( f rplgsi ves) 

ELECTRICAL  STABILITY  OF  DETONATION  PRODUCTS  OF  CONDENSED  EXPLOSIVES 
P-I-  Zubkov,  L.A.  Luk  ’  yanch'  kov  and  Yu.v.  Rycbmin 
Novosibirsk.  USSR 

Journal  Of  Ap-Ned  Mechanics  And  Technical  Physics,  Vol.  19,  No.  3,  pp 
315-318  (C6-'1‘>’B). 

Trans.  From  Zhurnal  Prikladnoi  Makhaniki  i  Tekhn i chesk o i  Fiziki  3, 
44-47  (May-June  197B) 

The  development  of  the  various  areas  of  experimental  1  physics  and 
technology  reau-res  the  creation  of  high-power,  high-speed  switching 
devices.  The  most  promising  from  the  point  of  view  of  obtaining  the 
necessary  switchirg  parameters  are  commutators  based  on  the  use  of 
condensed  explosives.  A  study  of  the  electrical  properties  of  the 
dotonaticn  preducts  of  explosives,  filling  the  gaps  m  the  electrical 
Ci»in  and  defining  the  switching  character i st i CS  of  circuit  breakers, 
has  been  stimulated  by  the  creation  of  the  optimum  design  of  an 
explosive  switch.  The  electrical  stability  of  the  detonation  products 
o4  a  charge  of  PE^N  ( pentaery thr i ty 1  tot rani trate) .  located  between 
the  ends  of  cylindrical  electrodes,  was  previously  investigated.  It 
is  shown  that,  with  the  experimental  accuracy,  the  stability  of  the 
gap  up  to  a  specified  stage  of  expansion  of  the  detonation  products 
is  constant  (Er10D-120  kV/em).  Later,  the  stability  falls  rapidly.  In 
the  present  paper  the  principal  experimental  results  of  an 
investigation  of  the  electrical  stability  of  the  exploding  detonation 
product  of  condensed  explosives  under  the  condition  that  their 
density  is  considerably  lower  than  the  density  in  the  detonation  wave 
and  also  of  the  static  stability  of  the  products  in  the  pressure 
range  1-11  atm  ar*  given.  3  Refs. 

Primary  Keywords:  Explosive  Detonation  Products;  Electrical  Stability; 

High-power  Switch;  Gas  Density  Dependence 
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'BREAKDOWN  STUDIES) 

(Gas.  E-beam) 

FNERGY  INPUT  IN  ELECTRICAL  IONIZATION  LASERS 

Y</.7.  Bychkov,  Yu.D.  Korolev.  Yu. A.  Kurbatov  end  G.A.  Masyett 

Academy  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Soviet  phys»cs-Technicel  Physics,  Vol.  19,  No.  4,  pp  *99-502  (10/1974). 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  44,  791-796  (April  1974) 

The  development  of  a  volume  discharge  excited  by  a  beam  of  fast 
electrons  is  studied  at  pressures  P>  =  1  atm.  The  current 
character i sties  are  calculated  allowing  for  the  parameters  of  the 
discharge  circuit  and  the  energy  input  to  the  gas  is  analyzed.  For 
P -2  atm  the  specific  energy  introduced  into  a  mixture  of  N/sub  2/  end 
CO/sub  2/  is  W/sub  g/  approximately  1  J/cu.cm.  These  values  ere 
achieved  et  a  current  density  in  the  electron  beam  j/sub  beam/ 
approximately  5-10  A/sq.crr.  end  a  beam  lifetime  tau/sub  beam/ 
approximately  4E“8  sec.  It  is  shown  that  maintenance  of  the  discharge 
by  ionization  processes  permits  a  substantial  reduction  in  the  beam 
current  while  maintaining  acceptable  energy  character i st i cs  and 
sparkless  operation.  For  example.  W/sub  gas/  approximately  0.1 
J/cu.cm  with  j/sub  beam/  approx i metal y  0.1  A/sq.cm,  and  teu/sub 
beam/  approx  rnictely  2E-6  sec  10  Refs. 

Primary  Keywords:  E-beam  Excited  Discharge;  Volume  Discharge:  Circuit 
Parameter  Variation.  Energy  Input;  Beam  Currant 
Rcduct i on 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Electrodes) 

EXPLOSIVE  PROCESSES  AT  THE  CATHODE  OF  A  GAS  DISCHARGE 

G.A.  Masyats 

Academy  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Soviet  Techmcal  Physics  letters,  Vol-  1.  Ho.  10.  pp  385-386  (  10/1975). 

Trans.  From:  Pis’ma  Zhurnal  T ek hn i chesko i  Fiziki  1,  685-888  (October 
1975) 

Numerous  experimental  investigations  of  the  vacuum  discharge  have 
demonstrated  the  fundamental  role  played  by  explosive  emission  of 
electrons  in  the  initiation  of  the  discharge  end  maintenance  of  the 
cathode  spot.  The  electric  field  in  the  gap  in  vacuum  breakdown  is 
approx imatelv  1E6  V/cm.  but  the  field  et  the  cathode  becomes  stronger 
because  of  microscopic  inhomogeneities.  To  observe  explosive 
processes  et  the  cathode  in  a  nanosecond  discharge  in  a  gas  we  have 
investigated  the  mi crost r ucture  of  the  cathode.  It  is  known  from  an 
investigation  of  the  vacuum  discharge  that  the  explosive  emission 
leads  to  the  formation  of  microscopic  craters  on  the  cathode. 
Micro-copic  craters  have  been  observed  in  a  discharge  in  atmosphere. 
10  Refs. 

Primary  Keywords-  Gas  Discharge;  Explosive  Electron  Emission;  Cathode 
Spot;  Nanosecond  Discharges;  Microscopic  Craters; 
Copper  Electrodes 
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(PULSE  GENERATORS) 

(Flux  Compress  i  on ) 

EXPIOSIVEIY-DRIVEN  MAGNETIC  GENERATOR  WITH  FAST  MEGAGAUSS  FIELD 

l.V.  Baber  i  ne ,  OP.  Sebolvv  and  A.E.  Voitenko 

Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  U55R 

A st ronaut * ce  ACTA,  Vol  15.  pp  292-299  (91/1970). 

The  author*  describe  a  magnetic  flux  compression  generator 
utilizing  a  flat  geometry.  The  generator  is  designed  so  that  the 
compression  cavity  forms  it's  own  closing  switch.  It  is  hypothesized 
that  skin-depth  evaporation  limit*  magnetic  field  intensity.  Fields 
of  15  «G  and  current  ri*e  rates  of  7E11  A/sec  art  reported.  5  Refs. 

Primary  Keywords:  Flux  Compression  Generator;  Plane  Geometry;  7E11 
A/sec  Current  Rise  Rote;  Self-closing  Switch; 
Aluminum  Plates;  Copper  Plates;  Skin-depth  Plato 
Evapo*-at  i  on 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

MECHANISM  FOR  NANOSECOND  VACUUM  PULSED  DISCHARGE 

L  .  P  .  Babich  and  Tarasov 

Rediophysics  And  Quantum  Electronics,  Vol.  23,  Ho.  11,  pp  914-920 

(11/1980. 

Trans.  From-  Izvestiye  Vysshikh  Uchebnykh  Zavadenii,  Rediofizika  23. 
1365-1372  (November  1980) 

Spectral  analysis  is  used  to  demonstrate  the  absence  of  a 
near-cathode  plasma  flame  for  nanosecond  electric  discharges  in  e 
vacuum.  Arguments  ere  presented  in  support  of  a  thermoemi ssi on 
•  mechanism  for  the  discharge  current .  The  place  end  role  of  the 
desorption  machonit-  and  breakdown  of  insulating  films  In  the 
development  of  the  discharges  ere  discussed.  20  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Cathode  Flare;  Thermoemi ssi on; 
Insulating  Film;  Desorption 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

iMagnet'c;  Flux  Compression) 

FLUX  LOSS  IN  THE  PRODUCTION  OF  ULTRASTRONG  FIELDS  BY  RAPID  COMPRESSION 
OF  CONDUCTING  SHELLS 

VI.  Yurchenko 

Institute  Of  Nuclear  Physics.  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

Soviet  Physi cs-Technical  Physics.  Vol.  19,  No.  8,  pp  1031-1033 
( 02/1975) . 

Trans.  From-  Zhurnal  Tekhn i chesko i  Piziki  44,  1650-1655  (August  1974) 
The  flux-loss  problem  is  written  as  a  system  of  two  actuations 
under  the  assumption  that  the  shell  compressing  the  flux  is  solid  and 
that  certain  parameters,  which  are  functions  of  the  shell  geometry 
alone,  ere  speef  ltd.  These  equations  are  solved  for  certair 
particular  cases  of  compression.  Despite  the  loss  through  the  sliding 
contact,  the  field  amol i f i cati on  -s  much  higher  m  systems  in  which 
tne  shell  contour  decreases  in  length  during  the  compression.  7  Refs. 

Pr-ma-y  Keywords  Flux  Compression;  Metallic  Liner  Implosion;  Driver 
Geometry  Consi derations;  Theory:  Numerical 
Cal cu la  t i on 
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(BREAKDOWN  STUDIES) 

(Gas.  E-beam) 

FORMATION  OF  A  SPARK  CHANNEL  IN  A  BULK  DISCHARGE  INITIATED  BY  A 
FA5T-ELECTR0N  BEAM 

Yu.D.  Korolev  and  A.P.  Khuzeev 

Institute  Of  Atmospheric  Optic*.  Academy  of  Sciences  of  the  USSR, 
Moscow.  USSR 

High  Temperature.  Vol.  13,  No.  A.  pp  779-780  (08/1975). 

Trans.  From:  Taplofiziki  Vysokikh  Temperatur  13,  861-862  (July-August 
1975) 

High-pressure  bulk  discharges  excited  by  en  external  ionization 
source,  e.g..  e  beam  of  accelerated  electrons,  have  been  used  to  pump 
gas  lasers  and  to  switch  powerful  pulsed  currents.  In  both  cases,  it 
is  Important  to  prevent  breakdown  of  the  spark  channel.  Breakdown 
delay  time  et  different  gas  pressures  and  in  different  mixtures  has 
been  measured.  In  the  present  paper  the  dynamics  of  channel  formation 
are  investigated  directly  by  observing  the  light  patterns  of 
discharge  development.  8  Refs. 

Primary  Keywords:  Gas  Discharge.  E-beam  Sustained  Discharge;  Volume 
Discharge;  Spark  Channel  Formation;  Photographic 
Diegnost ic 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

GROWTH  OF  A  NANOSECOND  PULSED  DISCHARGE  IN  A  GAS  WITH  ONE-ELECTRON 
INITIATION 

V.V.  Kremnev  and  O.A.  Mes./ats 

Academy  of  Sciences  of  th«<  USSR,  Tomsk.  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics,  Vol.  12.  No.  1.  po 
33-37  (92/1971). 

Trans.  From:  2hurnel  Priklednoi  Mekhanikl  i  Tekhn i chesko i  Fiziki  1, 
40-43  ( January-February  1971) 

Pulse  breakdown  on  gaps  of  millime*er  order  at  substantial 
overvoltages  i*  explained  in  term*  of  a  discharge  machan i sm  involvin', 
photdelectr i c  emission  from  the  cathode  followed  by  coilisional 
mul t ip] i cat i on  in  the  gas  to  give  avalanches.  The  mechanism  is  usgrf 
to  deduce  e  theoretical  aauation  for  the  time  of  discherge  buildup  in 
one-electron  mutation,  which  is  compared  with  experiment.  17  Refs. 

Primary  Keywords:  Nenoseccnrf  Pulsed  Discharge;  Discharge  Buildup  7ime; 

Avalanche  Theory;  Streamer  Mechanism;  One-electron 
Initiation 
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(BREAKDOWN  STUDIES) 

(tiqu'd.  Electrical) 

MECHANISM  OF  THE  PULSED  ELECTRICAL  BREAKDOWN  OF  WATER 
E.V.  Yanshm,  I.T.  Ovchinnikov  and  Yu.N.  Vershinin 

Institute  Of  Automation  And  Electrometry,  Academy  of  Sciences  of  the 
USSR.  Novosibirsk,  USSR 

Soviet  Physics  Dokledy.  Vol.  19,  No.  2.  PP  95-96  (08/1974). 

Trans.  From:  Doklady  Akedcmi i  Nauk  SSSR  214,  1303-1307  (February  1974) 
The  main  factors  governing  the  nature  of  liquid  dielectric 
breakdown  are  the  conductivity  and  the  duration  of  the  effective 
voltage.  Depending  on  the  combination  of  these  factors,  it  is  assumed 
that  b-eakdown  is  accomplished  either  by  a  thermal  or  an  ionization 
mechanis’".  This  last  is  considered  responsible  for  the  breakdown  of 
pure  liquids  by  pulses  of  <=1E“6  sec  duration.  However,  using 
ionization  mechanisms  to  explain  experimental  results  encounters 
:•  -itficant  difficulties  and  needs  additional  assumptions.  The 
fw.. owing  mechanism  for  pulsed  breakdown  of  wator  is  proposed.  The 
action  of  voltage  on  the  discharge  gap  is  accompanied  by  the  origin 
of  a  positive  surface  charge  on  the  anode,  formed  by  electron 
vacancies.  Polarization  and  displacement  of  the  nearest  water 
molecules,  completing  the  passage  of  electrons  from  these  molecules 
to  the  anode,  occurs  in  the  field  of  these  vacancies.  In  turn, 
ionization  of  the  water  molecules  results  in  the  formation  of 
hydroxona  ions  near  the  enode .  Further  charge  transfer  to  the  cathode 
occur*  by  ion  migration,  with  the  sole  difference  that  the  rata  of 
this  process  is  cetormined  to  a  great  extent  by  tha  proton  skipping 
time,  si  net*  the  water  molecules  turn  out  to  be  already  favorably 
oriented  in  a  strong  electrical  field.  7  Refs. 

Primary  Keywords:  Uoter  Breakdown;  Pulsed  Breakdown;  Proton  Mobility; 

Anode  Surface  Charge;  Positive  Charge  Transfer 
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(INSULATION,  MATERIAL;  BREAKDOWN  STUDIES;  POWER  CONDITIONING) 

(Liquid;  Liquid.  Electrical;  Systems) 

MEGAVOLT  ENERGY-CONCENTRATING  DEVICE 
E.A.  Abramyan,  V.A.  Kornilov,  V.M.  Lagunov,  A.G.  Ponomarenko  and  R.I. 
Soloukhi n 

Institute  Of  Theoretical  And  Applied  Mechanics.  Siberian  Branch, 

Academy  of  Sciences  of  the  USSR.  Novosibirsk 
Soviet  Physics-Technical  Physics,  Vol.  16.  No.  11,  pp  983-985  (05/1972). 
Trans.  From:  Doklady  Akadamii  Nauk  SSSR  201,  56-59  (November  1971) 

In  research  related  to  pulsed  energy  sources,  one  encounters 
several  problems  requiring  beams  of  relativistic  electrons  with  power 
1E12  -  1  El 4  U  for  heating  plasmas,  for  the  coherent  acceleration  of 
ions,  end  for  the  generation  of  giant  flashes  of  x-r#y  radiation  or 
uhf  radiation.  Powers  of  this  order  of  magnitude  are  usually  obtained 
in  the  following  fashion:  elactric  enargy  with  the  density  rho/*ub  0/ 
is  initially  stored  in  a  large  volume  and  then  transferred,  within  a 
short  time  interval,  into  an  area  with  increased  energy  density, 
where  <  n  rho  >  rho/sub  0/.  Following  a  suggestion  of  G.I.  Budker,  we 
discuss  in  the  present  article  the  possibility  of  using  specially 
purified  dist’lled  water  as  a  dialectric  in  anergy-dansi ty  increasing 
devices  operated  at  voltages  in  excess  of  1E6  V.  Due  to  the  high 
dielectric  constant  of  water,  epsilon=83,  and  the  relatively  high 
breakdown  strength  Er5E5  kV/cm,  it  is  possible  to  obtain  specific 
powers  p  approximately  3E9  W  at  the  load  in  the  case  of  an  optimized 
system  for  increasing  the  energy  density.  We  mention  for  comparison 
that  the  use  of  other  dielectric  materials  (transformer  oil  or 
polyethylene)  in  similar  devices  decreases  P  by  approx imatel y  two 
order*  of  magnitude.  Water  has  still  another  advantage  over  other 
dioIectr»cs  the  electric  breakdown  strength  of  water  is  restored 
after  un-nntrol lable  discharges.  7  Refs. 

Pr'mary  Keywords:  Pressurized  Water  Dielectric;  Tesla  Transformer; 

Water  Transmission  Line;  Multimegavolt  Output;  Water 
Bre/.xdown  Tests 
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(SWITCHES.  CLOSING) 

(Liquid  Gaps.  Optical) 

LASER  IGNITION  OF  THE  WATER  DISCHARGER  FOR  THE  TWIN  PULSE-FORMING  LINE 
OF  AN  ELECTRON  ACCELERATOR 

8. A.  Demidov.  M.V.  Ivkin  and  V.A.  Patrov 

Instruments  And  Experimental  Techniques,  Vol.  23,  No.  4,  pp  904-906 
(08/1980)  . 

Trers.  From:  Pribory  i  Tekhnlke  Eksperimente  4,  93-95  (July-August 
1980) 

In  experiments  on  the  laser  ignition  of  e  water  discharger  for  the 
twin  pulseforming  line  of  the  Kal'mar  precision  pulse  electron 
accelerator  using  a  300-MVJ  laser  pulse,  we  have  been  successful  in 
triggering  a  water  discharger  with  an  average  time  spread  of  not  more 
then  +or-  8  nsec  at  a  voltage  between  electrodes  of  600  kV.  Laser 
switching  reduces  the  rise  time  of  the  pulse  be.ng  formed  by  10-15X 
and  reducas  tha  anergy  loss  in  the  discharger  by  a  factor  of  1.5.  6 

Refs. 

Primary  Keywords:  Water  Spork  Gap;  laser  Triggering;  600  kV  Operating 
Voltage,  16  ns  Jitter;  102  Rise  Time  Reduction 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

NANOSECOND  FORMATION  TIME  OF  DISCHARGES  IN  SHORT  AIR  GAPS 

G.A.  Mesyats.  Yu . I .  Bychkov  and  A. I.  Iskol’dskii 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  13,  No.  8.  PP  1051-1055 
(02/1969) . 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  38,  1281-1287  (August  1968) 
The  formation  time  of  a  discharge  in  air  gaps  about  one  millimeter 
long,  where  the  rise  time  of  the  breakdown  pulsa  is  2.5E-10  sec,  was 
investigated  It  is  shown  that  when  breakdown  is  initiated  by  Single 
electrons  the  time  is  much  larger  than  in  tha  Cass  of  multi -electron 
initiation.  This  is  due  to  self-arrest  of  the  evalenches  by  the  ion 
space-charge  field.  In  the  case  of  mul t i -el ect ron  initiation  tha 
increase  in  current  during  time  is  due  to  the  development  of  a  large 
number  of  avalanches  from  the  initiating  electrons.  15  Refs. 

Primary  Keywords  Formative  Time  lag;  Air  Gaps;  1  mm  Gap; 

Single-electron  Initiation;  Mul t i -electron 
Initiation;  Ion  Space  Charge 
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t  PARTICl E  BEAMS.  ELECTRON) 

( Generat i pn ) 

ON  possibilities  of  transformer  type  accelerators 

E . A .  Abramyan 

I n »t i tut*  Of  Nuclear  Physics.  Acadamy  of  Seiencos  of  the  USSR, 
HoKOSibtrsk,  USSR 

Nuclear  Instruments  And  Methods.  Vol  .  59,  No.  1,  pp  22-28  (02/1968). 

Tha  MeV  d-rect  transformer  tyoa  accelerators  ore  reviewed.  Units 
generating  electron  beans  of  mean  power  of  tens  of  kU  and  machines 
with  pulse  power  of  1E8-1E9  U  and  frequency  of  sevaral  tens  of  cps 
?  «®oe*SCr '  •^^'c,«ncy  of  the  first  type  accelerators  is 

90-953  that  of  the  second  type  i s  up  to  80*903.  The  main  parameters 
of  several  accelerators  ore  given.  Possibilities  of  increasing  the 
highest  energies  of  such  driven  intensive  proton  beam  accelerators 
and  other  problems  are  discussed. 

Primary  Keywords  E-beam,  Transformer  Accelerator;  Rep-rated;  High 
Efficiency;  Tesla  Transformer 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

OPTICAL  STUDY  OF  NANOSECOND  PREBREAKDOWN  PHENOMENA  IN  WATER 

E.V.  Yansh^n  (1),  I.T.  Ovchinnikov  (1)  end  Yu.N.  Vershinin  (2) 

(1)  Institute  Of  Automation  And  Electrometry,  Academy  of  Sciences  of 
the  USSR.  Novosibirsk.  USSR 

(2)  Set ent i f i c  Research  Institute  Of  Energetics,  Novosibirsk 

Soviet  Physics-Technical  Physics.  Vol.  18,  No.  10,  pp  1303-1306 

(  04/1974)  . 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  43.  2067-2074  (October  1973) 
An  experimental  study  has  been  made  of  the  character i st i c  emission 
end  shadow  patterns  of  the  initial  stage  of  a  discharge  in  a  highly 
inhomogeneous  field  with  the  point  electrode  held  at  positive  and 
negative  polarities.  A  'quasihole'  mechanism  for  the  electrical 
conductivity  of  water  in  an  intense  electric  field  is  proposed  to 
explain  the  experimental  results.  A  non- i on i za t i on  criterion  is 
formulated  for  the  pulsed  breakdown  of  water.  12  Refs. 

Pnmary  Keywords  Experiment;  Inhomogeneous  Field;  'Ouasihole'; 

Non-  i  o-  i  zat  i  on 
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(PULSE  GENERATORS) 

(pulse  Forming  Lines) 

PUMPING  OSCIllATOR  FOR  LASERS  HAVING  TRANSVERSE  EXCITATION 
V.F.  Losev.  V  F.  Tarasenko  end  A. I.  Fedorov 
Academy  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol-  19,  ris.  o  pp  1,:?3-1494 
(  10/19H)  • 

Trens.  From:  Pribcry  i  Tekhnika  Eksperimenta  5,  213*214 
(September-October  1976) 

An  oscillator  is  described  in  which  strip  lines  based  on  ceramic 
having  a  high  permittivity  ore  used.  The  oscillator  is  distinguished 
by  its  compactness  and  allows  synchronized  radiation  pulses  to  be 
obtained  in  several  directions.  5  Refs. 

Primary  Keywords:  Pumping  Oscillator;  High  Permittivity  Strip  Lines; 

Synchronized  Radiation  Pulses;  Traveling  Excitation 
Wave;  Minimum  Inductance 
Secondary  Keywords:  Gas  Laser  Pumping 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas,  E-beam;  Gas  Gaos.  E-beam) 

SOME  CHARACTERISTICS  OF  A  Sp  ARK  DISCHARGE  INITIATED  BY  AN  ELECTRON  BEAM 
V.G.  Emel'yenov.  B.M.  Koval'chuk  and  Yy.F.  Potalitsyn 
Institute  Of  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR. 
Moscow,  USSR 

Soviet  Physics  Journal.  Vol.  17,  No.  5,  PP  720-721  (05/1974). 

Trens.  From:  Izvostiya  Vysshikh  Uchebnykh  Zavedem  i  .  Fiztka  17, 

136-137  (May  1474) 

It  has  been  shown  that  when  e  beam  of  fast  electrons  is  injected 
into  a  gas-filled  discharge  gap.  different  types  of  volume  or  spark 
discharges  can  occur.  The  present  paper  describes  the  characteristics 
of  a  250  kV  spark  discharge  initiated  by  a-  electron  beam.  6  Refs. 
Primary  Keywords:  Fast  Electron  Beam;  Gas-i’llwd  Discharge  Gop;  250  kV 
Spark  Discharge;  1-20  mm  Llectrode  Gao.  180  keV 
Maximum  Electron  E-e*-gy;  1-100  A  Current  Amplitude; 
5E-9  sec  Current  Pvlsi-  length 
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(POWER  CONDITIONING;  POWER  CONDITIONING: 

(Peaking  Gaps.  Soturab.a  Rea:*or s’ 

SPARK  FULSE  PEAKING  DEVT.fs  W!TH  LOW  SENSITIVITY  TO  PULSE  HEIGHT 

G  A  Mesyats 

Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Soviet  Physi es-Techn i cel  Physics.  Vol  10.  No.  3,  po  400-402  (09/1965). 

Trens.  From:  Zhurnal  Tekhn i chesk o >  F, jiki  35.  516-518  :Morch  1965) 

Peak  ing  circu'ts  era  devices  serving  to  narrow  the  wavefront  of  a 
pulse  down  to  11-9  -  1E-J0  sec  leaving  th8  amplitude  of  the  pulse 
unaffected,  spar  V :- 1 r i ggered  peaking  circu'ts  and  systems  in  which 
electromagnet i c  shock  waves  are  generated  are  resorted  to  in  the  case 
of  high-voltage  pulses  The  basic  c h«r *r t er i st i cs  of  peaking  circuits 
ere  the  durat’on  of  the  pulse  front  a*  the  output,  t/sub  f?/.  the 
peaking  »ff icisncy  k/sub  eff/  t/sub  fl/  divided  by  t/sub  f2/  (where 
t/sub  fl/  is  the  duration  pf  the  front  of  the  i^rut  pulse),  the  peak 
pulse  emplttude  U/sub  max/,  the  amplitude  ratio  k/sub  a/  :  U'sub  max/ 
divided  by  U/sub  min/  and  the  peaking  time  tau/sub  r/  '  from  the 
instent  the  pulse  arrives  at  t’’e  peak  ng  c'tu’t  t'll  the  appearance 
of  the  transformed  pulse  such  that  t/sub  f/«  t/sub  f?/).  The  values 
of  t/sub  f2/  end  of  k/sub  eff/  may  attain  If  '3  sec  ard  about  1 F  3 
sec.  respectively,  for  both  types  of  peaking  cirri. -ts  6  Rofs. 

Primary  Keywords  5park  Gap.  Fv  ■ t#.  P  .  1 sv  Amplitude  Oependence;  Size 
Considerations.  Pu.SO  Shflrp*.i,nj  M'  c  i#ncy 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Electrical.  Gas  Gaps.  5elf) 

THE  DIFFUSE  AMD  CHANNEL  STAGES  IN  THE  OVERVOLTAGE  BREAKDOWN  OF  A  GAS  GAP 

Yu- I.  Bychkov,  Yu.L).  Korolev  and  V.M.  Orlovskii 

Institute  Of  Atmospheric  Urtics.  Academy  of  Science*  of  the  USSR, 

Moscow,  USSR 

Soviet  Physics  Journal,  Vol  14,  No.  9,  pp  1198-1201  (09/1971). 

Trans.  From:  Izvostiya  Vysshikh  Uchebnykh  Zavedenii  Fizika  14,  45-49 
(Saptember  1971) 

An  interrupted  discharge  hes  been  used  to  examine  the  production 
of  light  in  the  breakdown  of  an  overvoltage  gas  gap  in  air  undar 
conditions  of  E/p  =  90-110  V/cm-mm  Hg.  It  is  found  that  there  ere  two 
types  of  discharge,  the  type  being  dependent  on  the  number  of  initial 
electrons:  diffuse  when  there  are  many  electrons  and  of  channel  type 
when  there  is  a  single  initiating  electron.  The  observed  voltege-fal‘ 
cu-ves  for  the  first  type  of  discharge  agree  well  with  theoretical 
ones  derived  from  the  avalanche  theory.  A  study  has  been  made  of  the 
dependence  of  the  delay  time  and  switching  time  on  the  relative 
intensity  of  the  illumination  used  to  proouce  the  initial  electrons. 

10  Refs. 

Primary  Keywords:  Gas  Breakdown;  Diffuse  Breakdown;  Spark  Channel; 

Dependence  Or  Initial  Electron  Number;  Switching 
Delay 

COPYRIGHT ;  1974  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


6  961 

(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet i c) 

A  HEW  METHOD  OF  HIGH  MAGNETIC  FIELD  GENERATION  AND  ITS  APPLICATIONS 

M.  Oate 

Osaka  University,  Suita,  Osaka,  Japan 

IEEE  Transactions  On  Magnetics.  Vol.  MAG-12.  No.  6.  pp  1024-1029 

(11/1976). 

A  new  method  of  generating  high  pulsed  magnetic  fields  up  to  about 
1  MQe  without  destroying  coils  is  described.  The  magnet  consists  of 
nulti-loyer  coils  which  were  designed  so  os  to  share  the  strong 
Maxwell  stress  w'thn  their  tensile  strength.  A  small  4-layer  model 
magnet  was  tested  and  the  maximum  field  of  1.07  MOe  with  the  pulse 
width  o 1  0.18  m  sec.  was  obtained  without  destroying  the  coil.  A 
three-year  project  of  constructing  a  high  magnetic  field  laboratory 
based  on  the  new  idea  is  proceeding  in  Osaka  University.  A  1.5  MJ 
energy  source  is  used  to  produce  up  to  1  MOe  within  a  volume  of  20 
mmD  x  20  mm  and  low  temperature  experiments  will  be  possible  after 
two  years.  At  present,  however,  the  experiments  at  liquid  helium 
temperature  are  limited  up  to  0.5  MOe.  The  submi 11 i meter  electron 
spin  resonance  experiments  under  the  strong  field  were  done  using  HCN 
end  H/sub  2'0  lasprs  and  the  determination  of  exchange  constant 
botweei  dissimilar  spins  was  done.  New  terms.  H/sup  2/  S/sup  2/. 

H/sup  2/  Si  and  H/sup  3/  S  in  the  spin  Hamiltonian  are  also 
discussed.  Magnetization  measurements  in  metals  end  compounds  are 
reported.  21  Refs. 

Primary  Keywords:  Magnetic  Field  Generation;  1  MOe  Field;  Multiple 
Shot  Coil;  Multi-layer  Coil;  Stress  Sharing; 
Materials  Study 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet i c ) 

LIMITATIONS  ON  MAGNETIC  FIELDS  OBTAINED  BY  FLUX-COMPRESSION:  I 
G.  Lehner,  J  G.  Lirhart  and  J.P.  Somon 
Lab  Gas  ionizzati,  Euratom-CHEN ,  Frascati,  Italy 
Nuclear  Fusion,  Vol  4,  No.  4.  pp  362*379  (12/1964). 

The  losses  of  a  flux  compression  device  are  analyzed  with  the 
purpose  of  applying  energy  balance  to  estimote  limits  on  magnetic 
field  gene-ation  by  flux  compression.  The  two  primary  loss  mechanisms 
considered  are  field  d'ffuson  and  liner  heating.  20  Refs. 

Primary  Keywords:  Magnetic  Field  Generation;  Flux  Compression;  Loss 
Mechanisms;  Field  Diffusion;  Linear  Heating;  Field 
St  r ength  l  i mi  tat i on 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet i c  > 

PRODUCTION  AND  USE  0r  HIGH  TRANSIENT  MAGNETIC  FIELDS.  II 
H.P  Furth  (1>.  M  A  levie  (?)  and  R.W.  Maniek  (3) 

(1)  University  of  Califo-nie.  CA 

(2)  ArCRl.  Bedford.  MA  01730 

(J)  Massachusetts  Institute  of  Technology.  Cambridge,  MA 
The  Review  Of  Scientific  Instruments.  Vol.  28.  No.  11,  pp  949-958 
t 11/1957) 

The  transient  containment  of  high  magnetic  energy  densities  in 
c<  .  1  s  o*  -.arious  geometries  is  discussed.  Inherent  mechanical  and 
ti.er-  ii  I  m<  tat  ions  are  shown  to  apely  to  coils  relying  solely  on  tha 
strength  of  materials.  The  usefulness  of  inertial  effects  is 
rfemo-  s*r*»ec!  Inst  rumentat  i  on  is  described  for  producing  10 
microsecond  range  pulses  of  amplitude  up  to  1.6  megagauss  in 
s>  ng! e*  turn  coils.  Experimental  observations  document  the  appearance 
of  'saw  effort*  and  Kruskal -Schwarzchi Id  instabilities  at  very  high 
fields.  The  limitations  characteristic  cf  conventional  coils  can  be 
overcome  in  fsree-free  geometries.  The  appropriate  mathematics  is 
developed  and  illustrated  with  practical  examples.  22  Refs, 
primary  Keywords-  Magnetic  Field  Generation;  Coil  Geometry;  Coil 

Materials  Strength;  10  Microsecond  Pulse  Length;  1.6 
MG  Field  Strength;  Single  Turn  Coil 
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(DIAGNOSTICS  AND  INS TRUMEMT ATI  ON ) 

(B-field) 

TECHNIQUE  FOR  MEASURING  MEGAGAUSS  MAGNETIC  FIELDS  USING  ZEEMAN  EFFECT 

W.fl  Gam.  R.S.  Caird.  D-B.  Thomson  and  C.fl.  Fowler 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 

The  Review  Of  Scientific  Inst rumen t s ,  Vol.  37.  No.  6,  PP  762-767 
(06/1966) . 

Rapidly  varying  magnetic  fields  with  peak  values  in  the  range  from 
1  to  5  MG  are  measured  by  use  of  sweeping  image  soectrographic 
method.  Atomic  spectral  lines  from  an  exploding  wire  light  source 
situated  in  the  experimental  region  are  recorded  as  the  magnetic 
field  varies  in  e  few  microseconds  from  a  moderate  initial  value  of  a 
few  tens  of  kilogauss  to  the  peak  values.  Field  measurements  are 
generally  accurate  to  within  2-3*  as  determined  by  the  consistency  of 
measurement s  made  from  several  different  spectral  lines.  The  sodium  D 
lines  Aid  the  indium  I  9102  Angstrom  line  have  proven  to  be 
except • anally  useful  for  field  determinations.  The  highest  field 
determined  to  dale  by  this  method  »S  5.1  MG.  corresponding  to  a 
measured  separation  of  164  Angstroms  between  the  centers  of  the 
shorter  and  longe-  wavelength  doublets  which  the  Na/sub  D/  lines 
assure  in  very  high  fields.  The  doublets,  of  approximately  4  Angstrom 
separation,  a-c  no*  themselves  resolved.  9  Refs. 

Primary  Keywords:  Magnetic  Field  Measurement;  Zeeman  Effect;  5  MG 

Measurement  Range;  3  Per  Cent  Accuracy;  164  Angstrom 
Give  Separation 
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(PiPTIClE  BEAMS ,  ION) 

( Geierat i on  ) 

ACCELERATION  OF  IONS  FROM  AN  EXPLOS I VE- EMI SS ION  PLASMA 

E.I.  Logacnev.  G.E.  Rr^v  and  Yu.P.  Usov 

Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Sov>et  Technical  Physics  letters,  Vol.  6.  No.  11,  PP  605*606  <11/1980). 

Trans  From:  Pis’ma  Zhurnal  T ekhn i chosko i  Fiziki  6.  1404-1406 
(Novnmhe'-  I960) 

Much  progress  has  been  achieved  in  recent  years  in  the  production 
of  high-current  beams  of  light  ions  with  energies  of  e  faw  hundred 
k«V  and  power  levels  up  to  1E12  W.  In  most  cases  the  ion  source  has 
been  the  plasma  produced  when  a  discharge  is  produced  along  the 
surface  of  a  hydrocarbon  insulator  by  the  eccelerat i ng-vol tag#  pulse. 
Ions  intermediate  mass,  ’n  particular,  carbon  ions,  ere 
accele-atrd  during  injection  of  plasma  from  an  auxiliary  plasma 
source  into  the  accelerating  gap.  In  this  letter  we  report  the 
results  of  the  first  exoer  i  irgnt  s  on  the  acceleration  in  a  plane  diode 
of  ions  from  an  evn  losi  ve- emi  ss  i  on  plasma,  which  is  produced  by 
apply  ng  to  the  anode  (the  hi gh-potent i ol  electrode)  a 
nego t i v p-po 1 d r i t y  pulse  before  the  positive  eccelerat i ng-voltage 
pu  1 se .  6  Rots 

Primary  Keywords:  Intense  Ion  Beam  Production;  Intermediate  And  Heavy 
Elements;  Explosive-emission  Plasma;  Plasma 
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(PARTICLE  BEAMS.  ELECTRON  > 

<  Genera  1 1 on ) 

•MINUS’  PULSED.  HIGH-CURRENT.  NANOSECOND ,  ELECTRON  ACCELERATOR 

I  B.  Dzheiepov,  G-E.  Gladyshev,  B.T.  Plache-nov.  B.N.  Pugachev,  O.S. 
Sirotyuk.  Yu.V.  Terent'ev,  V.A  Rodichkin  and  X.I.  F 1 nkel ' shte i n 

Lensevet  Leningrad  Techno  I og i ca 1  Institute.  USSR 

Instruments  And  Exper  i  mental  Techniques.  Vol.  23,  No.  2.  pp  327-330 
<  04/198C  ) . 

Trans.  From:  Pribory  i  Tekhnika  Ek sper i menta  2,  38-40  (Mareh-April 
1980  ) 

A  description  is  given  of  a  high-current  electron  accelerator  witF 
an  energy  of  500  keV,  «  beam  current  of  7  kA.  and  a  pulse  duration  o. 
5-7  nsec.  The  electrons,  emitted  from  a  multipoint  cathode  with  an 
area  of  20  x  200  mm,  are  accelerated  in  a  vacuum  diode  gap.  Titanium 
foil  50  micron  thick  serves  as  the  anode  The  double  shaping  line  of 
the  eccelereter  is  charged  from  a  pulse  transformer.  2  Refs. 

Primary  Keywords:  E-beam  Generation;  500  keV  Beam  Energy;  7kA  Current; 

S_7ns  Beam  Duration;  Multipoint  Cathode;  Titanium 
A  rode 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

A  GENERATOR  PRODUCING  NANOSECOND  PULSES  OF  FAST  ELECTRONS 
N.V.  Belkin,  V.V.  Bogolyubov,  VI.  Kolesov  and  L.N.  Khudyakova 
Instruments  And  Exper i manta  1  Techniques,  Vol.  18,  No.  2.  pp  341-343 
(04/1975). 

Trens.  From:  Pribory  i  Tekhnika  Eksperimenta  2,  19-21  (Mareh-April 
1975) 

The  principle  of  operation  and  the  character i st i ca  of  a  portabl© 
pulsed  source  of  fast  electrons  are  described.  The  generator  i s 
fabricatad  according  to  a  circuit  with  recharging  of  a  capacitor.  An 
autoelectrom c  tube  with  a  foil  cathode,  which  is  equipped  with  a 
beryllium  window  fur  release  of  the  electron  beam  into  the 
etmospher*.  is  used  in  the  generator.  The  source  creates  electron 
pulses  having  a  length  of  appr ox i matel y  1.5  nsec  at  the  half-height. 
The  amplitude  of  the  accelerating  voltage  is  appr ox i ma t ely  200  kV. 

The  maximum  electron  current  is  at  least  200  A.  5  Refs. 

Primary  Keywords;  E-beam  Generation;  Portable  Apparatus; 

Autool ect ron i c  Tube;  Fo>l  Cathode 
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(PULSE  GENERATORS) 

(Spiral ) 

A  HELICAL  PULSE-VOLTAGE  GENER.-’O* 

A.B.  Gerasimov,  I.M.  Roife,  E.B.  Seredimko  and  B  Stekol’nikcv 

Sc  i  ant  i  f  i  c-Research  Institute  Of  E  l  ec  tro -phy  m  ca  j  Equipment.  Leningm-*. 

Instruments  And  Exper  •  m'-r  t  a  J  Techniques.  No  3.  pp  819*821  (06/19'C) 
Trans,  from:  PribOr,  .  Tekhnika  £k  sc-c  r  i  men  t  s  1.  161-  165  (May- June  !«?<)) 
The  results  >r<  presented  of  a  stud/  of  models  of  a  spiral 
generator  (SO).  It  '  :>  tnund  tnat  for  certain  values  of  the  pnr«»»  t  e- 9 
the  selection  of  *he  width  of  the  stripling  a'fortt  the  5G 
efficiency  An  ompi-ical  formula  i  »•  orwsentel  for  estimating  the 
optimum  number  of  turns  of  the  spiral,  ’he  loa.)  character  :  st '  c?  o* 
the  SG  are  also  presented  and  the  nossb'l'ty  is  dscussed  o*  ui>nj 
a  SG  in  laboratory  practice  1  Rets 
Primary  Keywords-  Spral  Generator.  ‘,(r  i  pi  •  n#  Width;  Efficiency; 

Design  Considerations 
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( PULSE  GEHERATORS) 

(Tnjg.rl  (  CE„t««T0»  OF  HI GH-V01 T»GF  FUISE5 

P.s.  Anan’in  and  A.P.  Kashirin 

Io»,k  Pol»».chn,c  Ixltituta.  l,m.k.  US0»  .  „„ 

Instruments  And  Experiment*,  Techniques,  Vol  23.  No-  1>  op  ***  *■  * 
(02/1980).  „  .  ,  ... 

Trans.  From-  Pnbory  *  Tekhnika  E «  snnr  >  me  - 1  n  I  ,  121*12' 

(January  February  |88i*' 

A  20-channel  generator  of  h  gh-voltage  Pulses  operating  on  im 
unmatched  load  is  described.  The  wave  impedance  of  the  channels  is 
ohm.  The  maximum  amp I . t -do  of  pulses  is  up  to  15  kV  o-  a 

high- impedance  load  and  ?  5  kV  on  a  notched  load  'he  pulse  duration 
*e  100  nsec  with  a  front  duration  of  12  nsec;  the  delay  introduced  by 
the  generator  is  200  ’or-  2  5  nsec  Compensation  o*  the  pulse  being 
formed  and  isolat-on  of  the  oulsa  reflected  '-on  the  load  are 
provided  for  m  the  iron-*onng  systems  The  of  the  load 

can  be  character i zed  from  the  shape  and  amplitude  of  the  reflected 
pu 1 ee  3  Refs  _  _  . 

Primary  Keywords;  Pulse  Generator.  20  Channel  Output;  Fixed  Delay. 

Lone  (h.- r  nc  (  er  i  7a  t  >  on .  50  ohm  Load.  7  5  kV  Output 
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(BREAKDOWN  STUDIES;  SWITCHE5.  OPENING) 

(Exploding  kJ  i  res ;  Explosive  puses) 

CURRENT  DI F i US  I  ON  IN  CYLINDRICAL  EXPLODING  UIRES  AND  FUSES  DURING 
MI CROSECGND  electrical  pulses 

F.P.  Bennett 

Amy  Ar-arent  Research  and  Development  Command,  Aberdeen  Proving  Ground, 

‘ID  2 1  0  C  5 

Journal  Of  Applied  Physics,  Vol-  42,  No.  7,  pp  2835-2839  (06/1971). 
Fxisting  solutions  to  the  diffusion  equation  for  current  in  a 
cylindrical  conductor  are  used  to  provide  estimates  of  the 
nonuoi forn ty  of  current  density  during  typical  wire  explosions. 

These  est'irates  a»-e  given  in  the  form  of  inequalities  which  are  then 
used  to  specify  the  conditions  under  which  current  distribution  and 
heating  effect  can  be  considered  uniform.  7  Re*s. 

Primary  Keywords:  Exploding  Wire;  Current  Density  Nonuni formi ty ; 

Diffusion  Equation;  Uniform  Heating;  Current  Ramp 
Solution;  T  heory 
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(BREAKDOWN  STUDIES) 

(Liquid,  Electr i cal ) 

BREAKDOWN  OF  WATER  IN  A  SYSTEM  WITH  ’DIFFUSION’  ELECTRODES 

V.V.  Vorob'ev.  V.A.  Kapitonov,  E.P.  Kruglyakov  ard  Yu. A.  Tsidulko 

Institute  Of  Nuclear  Physics,  Academy  of  Sciences  of  the  USSR, 
Novosibirsk,  USSR 

Soviet  T hysi cs- Technical  Physics,  Vol.  25,  No.  5,  PP  598-602  (05/1980). 

’rtr.  s.  From  Zhurnal  T  ek  hn  i  chesko  i  Fiziki  53,  993-999  (May  1980) 

Results  are  presented  of  experiments  pertaining  to  braakdown  of 
water  m  an  . n t or e 1 ec t r ode  gap  with  conducting  layers  near  tha 
surface  of  the  electrodes.  The  electric  field  strength  in  the  gap 
varied  up  to  approximately  1.5  MV/cm.  The  conducting  leyars  shielded 
•  r.e  electrodes,  causing  the  electrical  strength  to  increase  over  that 
of  pure  water  by  approx i mately  fourfold.  9  Refs. 

Primary  Keywords  Water  Breakdown.  1.5  MV/cm  Electric  Field  Strength; 

Conducting  Layers;  Uniform  Magnetic  Field;  Diffusion 
Electrode 
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(BREAKDOWN  STUDIES;  5WI T CHES ,  OPENING) 

(Lxplod'rg  Wires;  Explosive  Fuses)  «... 

CERTAIN  FEATURES  OF  EXPLODING  WIRES 

VS.  Sedo i 

Tombk  Polytechnic  Institute-  Tomsk.  USSR 

Soviet  Fhys • ca-T echm ral  Physics,  Vol.  21.  No. .8*  PP  983-985 

Trans  From  2h,r«,al  Tekhn  I  Chesko  I  Fiziki  *6.  1707-1710  (August  HT6> 
Cn«  c/  the  remarkable  properties  of  exploding  wires  is  the  rapid 
increase  of  resistance  during  the  explosion.  Because  of  this 
resistance  'nr-rease  e*pjod’ng  wires  can  be  u sad  as  fast,  high-voltao* 
curren*.  breakers,  as  fusos.  anci  in  devices  for  shaping  high-voltage 
cni;<r*x  i  -e  mechanism  for  the  resistance  increase  and  the 
characteristics  of  the  wire  during  the  destruction  stage  have  not  yet 
established,  a 'd  exrer  imental  work  >n  this  field  is  of  both 
practical  and  scientific  interest  In  the  present  paper  we  report  a 
C  nnt  1 T.  '8t  I  or  of  the  wc-rk  of  soveral  other  workers.  We  offer  a 
auontitnt.vB  description  of  the  electrical  character i st i cs  of  the 
explosion  during  the  destruction  stag*  the  input  energy  before  the 
current  rru»e  and  the  height  U/suh  i/  and  length  t/sub  i/  of  the 
voltage  pulse  which  ar-ses  during  the  rapid  increase  in  the 
res'  s*ance  1 R  e  f  a  .  .  , 

Primary  Keywo-fls-  Explod'rg  Copper  Wires.  Rapid  Resistance  Increase, 

Dos  *  ruction  Stage  Charact er i st i cs :  Opening  Switch; 
Input  Energy.  Current  Pause 
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(PA^'lcr  BEAMS.  ELfCT®0H) 

(CHARAC*EPISnC5  OF  A  nOltOW  ELECTRON  BEAM  IN  A  MAGNETICALLY  INSULATED 
D10DC 

S  Belnmyttsev.  5.P  Gugaev.  V.I.  Koshelav,  G.A.  Mesyats.  G.S. 

Poio.a.  V  «.  Sveshmkov.  K.N  Sukhushin  and  M .  H .  Timofeev 

Sov  ct  Technical  rhys»cs  Letters.  Vol.  4,  No.  12.  PP  582-58  3  (  12/1978 )  . 

Trans  »rr-  P.s'ma  .Thyrnal  Tekhn  i  chesko  i  Fiziki  4,  1438'1442 

(December  1978)  . 

Foil-free  d>cdcs  with  magnetic  insulation  ere  frequently  used  to 
form  hollo-  electron  beams.  In  electron  sources  of  this  kind  it  is 
importan*  to  v.now  whether  the  beam  current  is  limited  by  the  diode  or 
by  the  transport  system  The  ratio  of  the  beam  current  i/sub  b/  to 
the  maximum  cu  rent  for  the  transport  system.  i/»ub  max/,  determines 
the  berm  potential  (or  energy)  m  the  drift  volume.  The  authors 
report  on  experiments  with  a  1 ong-pu 1 se ■  plasma  cathode,  magnaticallv 


insulated  d’Ode 
types  9  Pefs 
Primary  KrywO’Ci'- 


Two  geometries  are  considered;  coaxial  end  end-free 


nncryi  Keywo'd*.  -  F'beam  Generation;  Field  Fmission  Dioda;  Magnetic 
! n j lat < on ,  Coaxial  Geometry!  End-free  Geometry 
QPVPIGHT  1  9’’  9  AM'-;R  1  (  AH  INGTI’UtE  Or  PHYSICS  ,  REPR 1  H  T  ED  W1  T  H 
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(BREAKDOWN  STUDIES) 

(Gas,  E-beam) 

CONDITIONS  FOR  THE  MAINTENANCE  OF  THE  CURRENT  IN  THE  CATHODE  LAYER  OF  A 
SEMI-SELF-MAINTAINING  VOLUMETRIC  DISCHARGE  EXCITED  BY  AN  ELECTRON  BEAM 

Yu.D.  Korolev  (1),  V.B.  Ponomartv  (2)  and  V.S.  Synakh  (2) 

(1)  Academy  of  5c'anca»  of  the  USSR,  Tomsk.  USSR 

(2)  Novosibirsk,  USSR 

Journal  Of  Appliad  Maehanics  And  Tachnical  Physics.  Vol-  20,  No.  1.  op 
15-1B  (02/1979). 

Trans.  From:  2hurr>al  Prikladnoi  Makhenihi  i  Takhnichaskoi  Fiziki  20, 
21-25  (January-f abruary  1979) 

Tha  distribution  of  an  alactric  fiald  in  a  gas  gap  with  tho  flow 
of  a  sami -salf-mai ntai ni ng  discharge  through  the  gap  is  charac tar i zad 
by  tha  prasanca  of  praalactroda  regions  with  an  increased  intensity 
of  tha  fiald  and  tha  column  of  the  discharge,  where  the  field  is 
approximately  homogeneous.  With  a  small  rate  of  generation  of 
electron-ion  pairs  psi  and  small  applied  voltage's  U/sub  o/ ,  there  are 
Strong  screening  conditions.  Under  these  conditions  shock  ionization, 
as  a  rule,  is  insi gni f icant  With  high  values  of  psi  and  U/sub  o/. 
tha  electrical  fiald  in  the  cathode  region  rises  so  much  that  the 
principal  mechanism  Of  the  generation  of  charged  particles  can  become 
shock  ionization.  Then,  the  processes  in  the  cathode  layer  of  a 
di scharge  excited  by  a  beam  and  of  a  glow  discharge  are  similar  in 
many  respects.  Therefore,  the  use  of  methods  of  calculation  developed 
for  the  investigation  of  a  glow  discharge  has  made  it  possible  to 
obtain  certain  evaluations  for  the  case  of  large  currents.  7  Refs. 

Primary  Keywords:  Volume  Discharge.  Current  Maintenance; 

Semi -sal * -ma i n ta i n i ng ;  Shock  Ionization;  Cathode 
Layer  Transformations,  E-field  Calculation 
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(POWER  CONDITIONING) 

(Pulse  Forming  Lines) 

CORRECTION  OF  THE  CHARACTERISTIC  OF  A  SPARK  COMMUTATOR  WITH  A 
HETEROGENEOUS  SHAPING  LINE 

B.M.  Kcval'ehuk,  V.V.  Kremnev  and  G.A.  Mesyets 

Sci ant i f • c-Research  Institute  Of  Nuclear  Physics.  Electronics,  And 
Automation,  USSR 

Irs*-uma- ts  And  Experimental  Techniques.  No.  6,  pp  1*09-1411  (12/1966). 

Trans  From:  Pribory  i  Tekhmka  Eksperimenta  6,  119-121 
( No  member  -  Dec  ember  1966) 

A  formula  »s  derived  for  the  profile  of  a  heterogeneous  shaping 
line  *or  pulse  correction,  under  the  assumption  that  the  voltage 
decay  across  the  commutetor,  which  causes  elevation  of  the  pulse  peak 
at  the  load,  is  practically  independent  of  the  impedance  of  the 
d  scharge  circuit.  The  obtained  relation  is  confirmed  experimentally 
with  4-ohm  strip  lines  at  5  kV  The  character i st i c  impedance  of  the 
heterogeneous  line  varied  from  28  to  4.1  ohm.  4  Refs. 

Primary  Keywords:  Heterogeneous  Shaping  Line,  2. 8-4.1  Ohm  Line 

Impedance;  Spark  Commutator;  Strict  Pulse  Peak 
Current  Stability;  Strip  Line 
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(BREAKDOWN  STUDIES) 

(liquid.  Electrical) 

EFFECT  OF  THE  INITIAL  CONDITIONS  ON  THE  DYNAMICS  OF  AN  UNDERWATER 
SPAR*  .  I.  EFFECT  OF  THE  PARAMETERS  OF  THE  GENERATOR  AND  THE  MEDIUM 

E.V.  Krivitskii,  V.D.  Kustovskii  and  A.P.  Slivinskii 

Planning  And  Drsign  Bureau  Of  E I ec t rohydreul i cs»  Academy  of  Sciences  of 
the  Ukrainian  SSP,  Nikolaev,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  ?S,  Mo.  8.  pp  993-998  (08/1980). 

Trans.  From:  Zhurnal  Tokhn i chesko i  Fiziki  50,  1705-1712  (August  1980) 
The  dynamics  of  an  underwater  spark  ere  investigated  by  using  a 
numer • cal -ana Ivt i cal  method.  The  system  of  equations  for  the  channel* 
which  consists  of  an  equation  for  the  discharge  circuit  end  another 
for  the  internal  energy  balance  in  the  discharge  channel,  are  closed 
by  using  an  exoer » mental ly  established  propor t i onal i ty  between  the 
internal  energy  and  the  electrical  conductivity  of  the  plesms. 
Satisfactory  agreement  is  obtained  between  the  experimental  and 
calculated  curves  for  the  current,  resistance,  and  radius  of  the 
channel.  The  range  of  discharge  conditions  under  which  the  system  is 
valid  is  established.  The  channel  dynamics  are  very  sensitive  to  such 
initial  conditions  as  the  electrical  conductivity  of  the  plasma  and 
(he  peremoters  cf  the  discharge  circuit.  9  Refs. 

Primary  Keywords'  Underwater  Spark  Dynamics.  Plasma  Conduct i v i ty • 

Discharge  Circuit  Parameters  Established;  Discharge 
Channel  Energy  Balance;  Channel  Current;  Channel 
Resistance;  Emperieal  Formula 
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(BREAKDOWN  STUDIES) 

(liquid.  Electrical) 

EFFECT  OF  THE  INITIAL  CONDITIONS  ON  THE  DYNAMICS  OF  AN  UNDERWATER 
SPARK.  II.  EFFECT  OF  AN  EXTERNAL  SOURCE  OF  PUMP  ENERGY 

E.V.  Krivitskii,  V.D.  Kustovskii  and  A.P.  Slivinskii 

Planning  And  Design  Bureau  Of  Electrohydraul i cs.  Academy  of  Sciences  of 
the  Ukrainian  SSR ,  Nikolaev,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  25,  No.  8,  pp  998-1000  (08/1980). 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fizizki  50,  1713-1716  (August  1980) 
The  effect  of  a  source  of  Pump  energy  on  the  dynamics  of  a  pulsed 
underwater  discharge  is  investigated.  A  system  of  equations, 
describing  the  dynamics  of  the  urderwoter  spark  channel  with  a  linear 
voltage  dror  is  used.  A  numerical  solution  is  obtained  for  this 
system.  The  electrical  character i st i cs  of  different  discherge 
conditions  are  determined.  An  additional  source  of  pump  energy  hes  e 
Strong  effect  on  the  electr.cal  and  hydrodynamic  character i st i cs  of 
the  underwater  spark  channel-  1  Refs. 

Primary  Keywords:  Underwater  Spark  Dynamics;  External  Pump  Energy 
Source;  Maximum  E 1 e c t r oacoust i co 1  Efficiency; 

Maximum  Pulse  Pressure;  Constent  Discharge-channel 
Length 
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(PARTICLE  BEAMS,  ELECTRON;  INSULATION.  MAGNETIC) 

(Generation) 

CROSS-FIELD  CURRENT  FLOW  IN  A  MAGNETICALLY  INSULATED  DIODE 
1.2.  Gletzar,  A . N .  Didenko,  Yu.P.  Usov,  V.I.  Tsvetkov  end  A. A.  Sbetenov 
Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Soviet  Physi cs-Techn i cal  Physics.  Vol.  25,  No.  6.  pp  760-762  (06/1980). 
Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  50,  1323-1326  (June  1980) 
Magnetically  insulated  diodes  are  widely  used  for  producing 
high-eurrent  electron  beams  end  find  application  for  <g*nerattn.g 
powerful  superhigh-frequency  radiation  of  microsecond  duration.  In 
this  paper  we  study  the  passage  of  current  across  the  magnetic  field 
in  high-current  magnetically  insulated  electron  diodes  in  the 
microsecond  range,  where  failure  of  the  magnetic  insulation  can  limit 
the  pulse  length  9  Refs. 

Primary  Keywords;  Magnetic  Insulation;  Cross-field  Current  Flow; 

High-current  Electron  Beams;  Magnetically  Insulated 
Electron  Diodes;  Variable  Pulse  Length 
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( BREAKDOWN  5TUDIES) 

(Liquid.  Electrical) 

DEVELOPMENT  OF  A  DISCHARGE  IN  A  LIQUID  DIELECTRIC  WITH  RAMP  FUNCTION 
VOLTAGE  PULSES 

V  .  Y# .  Ushakov 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviet  khys> cs-Techn i cal  Physics.  Vol.  10.  No.  10.  PP  1420-1423 
(  04/  1546  • 

Trans.  Frcm:  Zhurnal  Takhnichaskoi  Fiziki  35.  1844-1847  (October  1965) 
Earlier  we  have  published  preliminary  results  of  an  investigation 
of  the  breakdown  of  distil.ed  water  in  the  case  of  ramp-funct i on 
voltage  Pulses  of  positive  polarity.  In  the  present  article  we 
describe  tha  results  of  investigations  of  breakdown  in  pure 
transformer  oil.  ethyl  alcohol,  and  distilled  water  (rho:3E5  ohm/cm) 
in  e  rod-plate  electrode  system,  the  rod  having  either  positive  or 
negative  polarity.  7  Refs 

Primary  Keywords  Water  Breakdown.  Discharge  Development;  Ramp 

Function  Voltage  Pulses;  Rod-plate  Electrode  System; 
Liquid  Dielectric  Breakdown;  Ionization  Process 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING;  SWITCHES,  OPENING) 

(Gas,  E-beam.  Gas  Gaps.  E-be-im;  Gas  Gaps.  E-beam) 

DISCHARGE  IN  A  NI GM - PRESSURE  GAS .  INITIATED  8Y  A  BEAM  OF  FAST  ELECTRONS 

B.M.  Kovel'chuk.  V.V  Kremnev,  G.A.  Mesyats  and  Yu . F .  Potalitsyn 

Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  I?,  No.  6.  op 
803-809  (12/1971). 

Trans.  From  Zhurnal  Prikladno>  Mekhaniki  \  Takhnichaskoi  Fiziki  6. 

21-29  ( November-Dacamter  1971) 

It  has  baen  shown  that,  to  avoid  forming  a  discharge  channel  in  a 
high  prassura  gas.  ona  must  have  many  initiating  electrons  before  the 
start  of  tha  discharge,  distributed  over  tha  catheda  or  through  the 
discharge  gap  volume  To  achieve  this  Kovel'chuk  at  ai .  proposed 
using  a  beam  of  fast  electrons  The  Present  paper  presents  results  of 
i nvost i gat i on  of  a  discharge  in  nitrogen  at  pressures  up  to  16  atm, 
miated  by  a  beam  of  electrons  with  an  average  energy  of  100  to  350 
keV  A  channel-less  tvoe  of  discharge  was  obtained  for  voltages  above 
1E5  V  and  for  sw'tched  currents  of  tens  of  ktloemperes.  This  typo  of 
discharge  has  typically  a  specific  absorbed  rower  ,n  the  gas  of  the 
order  of  1E7  to  1£9  W/cucm.  or  more  for  a  time  of  the  order  of  IE-8 
sec.  7  Refs. 

Primary  Keywords:  Discharge  Channel  Formation;  100  To  350  keV  Avernqe 
Beam  Energy:  Nigh-voltage  Nanosecond  Pulse 
Generator.  IE*8  sec  Beam  Duration.  SE-9  sec  Cyrre-t 
Rise  Time 
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rBREAKDDWN  STUDIES) 

(C-as.  Rf  ) 

EFFICIENCY  OF  ENERGY  TRANSFER  TO  AN  ELECTRODELESS  HIGH-FREQUENCY 
DISCHARGE 

5.1-  Andreev,  m . P .  Vanyukov,  A. A.  Egorova  and  B.M.  Sokolov 

Soviet  Physics-Technical  Physics.  Vol.  12.  No.  7,  pp  910-913  (01/1968). 

irons  From:  Zhurnal  T ekhn i chesko i  Fiziki  37,  1252*1257  (July  1967) 

’he  efficiency  of  energy  transfer  from  an  oscillatory  circuit  to  a 
gas  di scharqa  occurring  inside  a  quartz  vassal  which  is  Located  in 
the  coil  is  considered.  The  investigation  is  carried  out  in  inert 
gases  for  pressures  of  10-100  Torr  f0r  various  circuit  parameters  and 
dimensions  of  the  plasma  vessel.  Tha  experimental  data  ara  in  good 
agreement  with  theory.  8  Refs. 

Primary  Keywords:  Gas  Breakdown;  RF  Discharge;  Quartz  Vassal;  Energy 
Transfer  Efficiency 
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(BREAKDOWN  STUDIES) 

(Sol  id,  Electr , cal ) 

ELECTRIC  BREAKDOWN  IN  SOLID  DIELECTRICS 

G.A.  Vorob'ev  and  N.S.  Nesmelov 

lomrsk  Institute  Of  Automatic  Control  Systems  And  Radi oelectronies.  USSR 

Soviet  Physics  Journal ,  Vcl.  22»  No.  1,  pp  70-80  (01/1979). 

Trans.  From;  Izvestya  Vysshikh  Uchebnykh  Zavadani i ,  Fixike  22,  90-104 
(January  1979) 

It  is  kn  oi.li  that  three  main  forms  of  sol  id-di  alactric  breakdown 
may  bo  d > st ; rgu • shed :  1)  electrothermal ;  2)  electrical;  3) 
el artrochcmi cal .  The  laws  of  alectrotharmal  and  alactrochemi cal 
b'eaxc/own  are  reouired  for  tho  design  and  construction  of 
power- stat ' on  insulation.  The  laws  of  electrical  breakdown  are 
ir.ior  to -it  in  coni‘ru;tuig  the  insulation  of  equipment  for  the 
application  of  a  pulsed  load-  In  addition,  in  the  case  of  electrical 
breakdown,  it  is  usual  to  consider  the  interaction  of  electrons  with 
a  solid  structure,  and  therefore  the  laws  of  electrical  braakdown 
give  certain  information  on  the  sol’d  structure.  It  is  now  half  a 
ce-tury  since  the  first  scientific  hypotheses  appeared,  but  much  work 
re-.a  i  ns  to  be  Mo->e  on  dielectric  breakdown.  Various  explanations  of 
breakdown  have  been  proposed.  These  explanations  have  been  given  in 
many  monographs  and  reviews  and  there  is  no  point  in  repeating  them 
he-e.  It  is  sufficient  to  note  that  over  the  last  30  years 
th^cret i c i ans  have  tended  to  the  view  that  the  electrical  breakdown 
o*  solid  dielectrics  is  due  to  impact  ionization  by  electrons  and 
that  the  theory  rust  be  based  on  the  solution  of  the  kinetic 
equations  The-e  is  definite  interest  in  giving  an  account  for  ell 
tnpse  prorp'sos  within  tho  scope  of  a  single  paper,  which  has  not 
boon  deni*  b«?’0'e.  85  Refs. 

Primary  Keywords-  So  1 i d - d i e 1 ec t r i c  Breakdown;  Electrothermal; 

Electrical;  Electrochemical;  Impact  Ionizotion; 

Prcbr eakdown  Phenomena 
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<B<E<KDOWN  STUDIES) 

(liquid.  Electrical) 

ELECTRICAL  CHARACTERISTICS  OF  A  SPARK  DISCHARGE  IN  A  CIRCULATING 
TRANSFORMER  OIL 

G.S-  Korshunov.  G.A.  Kiselev  end  Yu . B .  Fortes 

Applied  Electrical  Phenomena.  No.  4  (28),  pp  282^286  (08/1969). 

Trans.  Fro*:  Elektronnaya  Obrabotka  Matenalov  A.  41-46  (July-August 
1  969) 

At  the  present  time  gas-filled  and  vacuum-type  peaked  spark 
dischargers  of  various  constructions  are  widely  used  as  sources  of 
high-voltage,  sharo-f ronted  pulses.  This  is  largely  because  the 
working  medium  of  such  d> schargers  has  a  sufficiently  long-term 
stability  when  subjected  to  the  effocts  of  the  electrical  discharges 
occurr  r,g  periodically  between  the  electrodes.  For  this  reason  the 
electric  fold  strength  in  the  gap  remains  nearly  constant  from 
breakdown  to  breakdown;  to  a  large  extent  this  makes  possible  the 
Stcbi  1 1  arat  i  on  of  the  parameters  set  up  during  the  peaking  o'  the 
high-voltage  pulses.  &  Refs. 

Primary  Keywords:  Oil  Breakdown;  Circulating  Transformer  Oil;  Peaking 

Discharger,  Stable  Voltage  Pulse  Parameters;  Almost 
Constant  Breakdown  Characteristics.  Good  High 
Frequency  Operation,  Minimal  Energy  Losses 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

ELECTRICAL  CONDUCTION  AND  DEVELOPMENT  OF  BREAKDOWN  IN  LIQUID  DIELECTRICS 

VYa.  Ushakov 

Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Soviet  Physics  Journal,  Voi .  22,  No.  1,  pp  81-94  (01/1979). 

Trans.  From:  Izvastiya  Vysshikh  Uchebnykh  Zavedanii,  fizifca  22. 

105-121  (January  1979) 

The  development  of  electrical  fowir,  associated  with  increase  in 
the  volume  of  power  transmi ssion,  in  operet i onal -stress  levels,  end 
in  the  power  and  reliability  of  individual  units,  imposas  aver  more 
stringent  requirements  on  electrical-engineering  materials  and.  in 
particular,  o->  insulating  materials.  Tha  high  electrical  strength  of 
insulating  liquids,  their  good  heat -conduct  i  on  and  arc- suppmssi  on 
prooe-ties,  their  technological  convenience,  their  cheapness,  and 
their  5#l*-rgp»ir  after  br eakdown- these  and  a  whole  series  of  other 
quel't-es  are  resDonsible  for  the  wide  use  of  liquids  as  insulation 
m  high-voltage  equipment.  The  rapid  increase  in  the  electrical 
strength  of  liquids  with  decrease  in  the  time  of  application  of  the 
potential  and  the  high  dielectric  permittivity  of  most  insulating 
1 i eu  <  d  s •  in  combination  with  the  properties  already  noted,  mean  that 
they  provide  an  i rreolaceable  insulating  medium  m  accumulator  and 
line-forming  generators  o'  high-voltage  pulses,  which,  as  is  known, 
have  been  widely  used  in  recent  years  to  obtain  powarful  beams  of 
relativistic  electrons,  gient  x~rey  sc i nt i 1  let i on s .  strong  pulsed 
electromagnetic  fields,  etc.  Because  of  restrictions  of  space,  the 
present  work  deals  extremely  briefly  with  some  aspects  of 
1 i am d-d< electric  conduction  and  breakdown,  while  no  consideration  at 
ell  is  given  to  others.  80  Refs. 

Primary  Keywords:  Weak  Electrolytes:  Electrical  Conduction;  Breakdown 
Deval opment ;  Liquid  Dielectrics;  Strong  Electric 
Field;  Ionization 
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(BREAKDOWN  STUDIES) 

(Solid.  Electrical) 

ENERGY  BALANCE  FOR  A  SPARK  IN  A  SOUD  DIELECTRIC 
N.T.  Zincv’ev  and  B  V  Semkin 
’omsk  Polytechnic  Institute.  Tomsk,  USSR 

Soviet  Phvsics-Techn-cal  »hysies,  Vol.  23.  No.  3,  pp  369-370  (03/19785. 
Trans  F  r  cm  Zhurnal  Tekhn  i  cheskO  i  Fiziki  48.  624-626  (March  1978  ) 

In  the  boundary-velua  problem  associated  with  the  properties  of 
the  flow  around  an  expanding  spark  in  a  condensed  dielectric  the 
boundary  condition  is  incorporated  in  the  energy-balance  equation  for 
the  spark  channel .  For  a  ’buried*  discharge  in  a  solid  dielectric,  in 
which  case  measures  are  taken  to  prevent  the  products  produced  in  the 
spark  channel  from  escaping  into  the  ambient  medium,  the 
energy-balance  equation  contains  only  three  terms  (in  a  first 
approx :mat i on ) ,  by  analogy  with  discharges  in  liquids.  The  authors 
compare  experimental  results  to  those  obtained  with  the  proposed 
breakdown  model.  8  Refs. 

Primary  Keywords:  Solid  Dielectric;  Energy-be 1 ance  Equation.  Spark 
Channel;  Boundary  Condition;  5000  pF  Discharge 
Capacitance.  9  M<crohenry  Circuit  Irductonce. 

Theory.  Comparison  With  Experiment;  Plexiglas 
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(BREAKOOWN  STUOIES) 

(Gas.  Ebeam) 

EXTERNALLY  MAINTAINED  DISCHARGE  WITH  A  GASDYHAMIC  WINDOW  FOR  A 
LOW-ENERGY  ELECTRON  BEAM 

Yu. I.  Bychkov,  Yu.D.  Korolev,  G.A.  Mesyats.  DA.  Noskov,  V.V,  Os'prv. 

L.H.  Or  1 1 k o v i  A.G.  Fi Ionov  and  E.V.  Chikin 
Soviet  Technical  Physcs  Letters,  Vol.  4,  No.  5,  pp  206-207  (05/1978*. 
Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  4,  515-518  (May  19785 

Systems  in  which  fast  electron  beams  are  used  to  excite  volume 
discharges  generally  include  an  accelerator  with  an  exit  window  made 
of  a  thm  foil,  which  isolates  the  accelerating  gap  from  the 
gas-filled  gap  end  which  isolates  the  diseherge  cell  with  its  power 
supply.  This  exit  window  complicates  the  design  end  operation  of  the 
system  because  it  tends  to  fail  in  cw  operation;  moreover,  the 
electrons  must  be  accelerated  to  high  energies  in  order  to  pass 
through  the  window  without  losing  energy  (high-energy  electrons  a-e 
not  the  optimum  choice  for  ionizing  (he  gas  because  the  ionization 
cross  section  decreases  with  increasing  energy  In  this  letter  we 
report  the  first  res, Its  on  th#  use  o *  a  srrc'al  accelerator  with  a 
ouasidynami-  wi-riow  'or  the  excitrticr.  of  a  volume  riiick.inj#  1  Re's 
Primary  Keywords  Vol'.*-*  Discharge;  E-beam  Sustained.  Gas  Dynamic 
Window;  low  Loss  Glow  Discharge 
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(EPEAKDOWV  STUDIES) 

(Vacuum.  Electrical) 

FORMAT ICh  OF  A  HIGH-CURRENT  VACUUM  SPARK  BY  THE  HIGH-SPEED 
INTERFEROMETRY  METHOD 

S.P.  Bugaev.  R.B.  Baksht,  E.A.  Li’vmov  and  V.P.  Stas'ev 

Institute  Of  Atmospheric  Optics,  Academy  of  Sciences  of  the  USSR, 
Moscow.  USSR 

H'nh  Temperature.  Vol.  14.  No.  6,  pp  1027-1032  (12/1976). 

Trans.  From;  Teplofizika  Vysokikh  Temperatur  14,  1145-1150 
( November- December  1976) 

This  article  gives  the  results  of  on  investigation  of  th# 
distribution  of  the  electron  concent rat i on  in  a  vacuum  spark  with  a 
duration  of  100  nsec,  with  a  current  of  4  kA  and  an  i nter el ect rode 
distance  of  0.7  mm.  The  work  was  carried  out  using  e  Michelson 
I nter f erometpr  with  a  spatial  resolution  of  30  micron.  It  is  shown 
that  the  maximal  concentrat ■ on  is  attained  et  the  anode  in  the  fine! 
p^ase  of  the  discharge,  and  amounts  to  1E19  cu.cm.  8  Refs. 

Primary  Keywords;  High-current  Vacuum  Spark;  Electron  Concentration 
Distribution;  100  ns  Spark  Duration;  4  kA  Current; 
0.7  mm  Interelectrode  Distance;  1 E 1 9  cu.cm.  Maximal 
Concent  rat i on ;  Anode  And  Cathode  Flares;  Michelson 
Interf erometer 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

FORMATION  UF  ELECTRICAL  BREAKDOWN  IN  AQUEOUS  SODIUM  CHLORIDE  SOLUTIONS 
N.P.  Mel’nikov,  G.A.  Ostroumov  and  M.Yu.  Stoyek 
A  A.  Zhdanov  lenmngrad  State  University,  Lenningrad.  USSR 
Soviet  Pr.ys  i  cs- T  echn  i  cal  Physics.  Vol.  9,  No.  5,  PP  730-733  (11/1964). 
Trans.  From:  Zhurnal  T ekhn i chesko i  Fiziki  34,  949-951  (May  1964) 

A  high-speed  SFR-2M  camera  has  been  used  to  refine  some  previous 
results,  obtain  new  data  on  the  rate  at  which  the  discharge  channel 
and  its  gas  envelope  develop,  and  follow  the  development  of  shock 
waves  (spherical  and  cylindrical).  2  Rafs. 

Primary  Keywords.  Electrolyte  Breakdown;  NoCJ  Solution;  Photographic 
Diagnostic;  Spark  Channel;  Gas  Envelope;  Shock  Wave 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

< El ect rodes ;  Vacuum  Gaps,  Electrical) 

FORMATION  OF  NEW  EMISSION  CENTERS  ON  A  CATHODE  DURING  CURRENT  SWITCHING 
IS  VACUUM.  I.  FORMATION  OF  NEW  EMISSION  CENTERS 

D.I.  Proskurovsk i i  and  V.F.  Puchk#r»v 

Academy  cf  Sciences  of  the  USSR.  Tomsk,  USSR 

Soviet  Physics-Technical  Physics,  Vol.  24,  No.  12.  PP  1474-1478 
(12/1979) . 

Trans  From.  Zhurnal  Tekhn i chesko i  Fiziki  49.  2611-2616  (December  1979) 
The  conditions  prevailing  in  the  cathode  sheath  ere  analyzed.  It 
is  shown  that  the  formation  of  new  emission  centers  below  the  plasma 
of  the  cathode  spot  by  a  mechanism  involving  explosion  of  microscopic 
fine  tips  can  occur  at  distances  approx i mately  1E“4  cm  from  the 
primary  emission  center,  while  a  mechanism  involving  the  breakdown  of 
nonmetallic  inclusions  and  films  on  the  cathode  can  explain  the 
formation  of  new  emission  centers  at  distances  out  to  IE-2  cm.  The 
appearance  of  emission  centers  on  a  narrow  probe  separated  fro*  the 
point  of  i gni t  *  on  on  the  cathode  by  a  distonca  of  4E-3  -  1.2  cm  is 
studied  in  tho  spark  and  arc  stages  of  a  vacuum  discharge.  The 
experimental  results  can  be  explained  well  by  the  second  mechanism 
for  the  for, notion  of  new  emission  centers.  30  Refs. 

Primary  keywords:  Current  Switching;  New  Emission  Center  Formation; 

Microscopic  Fine  Tip  Explosions;  Cothode  Spots; 

Cathode  Potential  Drop  Increase;  Cathode  Inclusions; 

Cathode  Film 

COpYRJCMT ;  1979  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 


7001 

(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Vacuum.  Electrical;  Vacuum  Gaps.  Electrical) 

FORMATION  OF  NfU  EMISSION  CENTERS  ON  A  CATHODE  DURING  CURRENT  SWITCHING 
IN  VACUUM.  II  EXPERIMENTAL  CONFIRMATION  FOR  VACUUM  DISCHARGES 

D.I.  Pur.hkarev  arid  V.F.  Proskurov  sk  i  i 

Academy  of  Sciences  of  the  USSR.  Tomsk,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  24,  No.  12.  PP  1479-1481 
(  12/1979)  . 

T-ans.  T-om  Zhurnal  Tekhn i chesko *  Fiziki  49,  2619-2622  (December  1979' 
The  results  derived  in  part  1  of  this  work  ere  used  to  show  that 
nir»Q « a  1 1 1  c  inclusions  and  films  on  the  cathode  determine  the  nature 
fl-ia  velocity  of  the  raptdlv  moving  cathode  spots,  the  nature  of  the 
cathode  erosion  in  nanosecond  vacuum  discharges,  the  sponteneous 
ar reor ance  cf  new  cathode  spots  in  vacuum  sparks,  and  tha  appearance 
of  cathode  spots  and  moving  doubla  layers  in  ' str a i ght-di scharge ' 
dnv ices.  14  Refs. 

Pr  ^ary  Keywords  Vacuum  Breakdown;  Experimental  Conf i rmat i on ; 

Nor, metallic  Inclusions  And  Films;  Cathode  Spot 
Appearance;  kathode  Spot  Motion 
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rpRFAKPriWM  STUDIES) 

(Vacuum,  Electrical) 

FORMATION  OF  PLASMA  CHANNEL  BY  A  VACUUM  SPARK 
P  f  Bexiht.  8  A  Koblambaev  and  N.A.  Ratakhin 
Acadu-y  o'  Sciences  of  the  USSR.  Tomsk.  USSR 

So-  et  pr-.ysi  cs-Techni  cal  Physics,  Vol.  25.  No.  6,  pp  779-780  (06/1960). 
T'-  is.  From.  Zhu rnel  T ek hn i c hesko i  Fiziki  50.  1350-1351  (June  1960) 

In  recent  years  there  has  been  growing  interest  in  process#*  which 
errur  » rx  the  plasma  of  a  vacuum  spark  in  connection  with  the 
tbstr .f'y  tha;  such  plasma  contains  h i oh- t ampere t ure  regions,  dubbed 
•  plav-.-i  rests’  The  initial  phase  in  the  formation  of  a  plasma  point 
'eJlcws  in-  ‘ri'PtpJ/  a'ter  vacuum  braakdoi-m,  and  tha  transition  from  a 
weakly  ionized  metal  vapor  to  a  plasma  with  classical  conduction  is 
o'  u  iq  test  i  oneb  1  e  interest  for  the  study  of  this  effect.  In  the 
present  paper  Thomson  scattering  was  usad  to  study  tha  plasma  of  a 
pulsed  vacm.m  spark,  induced  in  a  two-#l ec tr ode  apparatus  with  an 
igoit.ng  device,  an  apparatus  such  as  is  usually  employed  in 
investigations  o'  this  kind.  5  Refs 
T  r  -T.n'v  Keywords:  Vacuum  Breakdow--;  Plasma  Channel  Formation.  Plasm* 
Points,  Thomson  Scattering;  Pulsed  Vacuum  Spark; 
Electron  Density  Distribution;  Spark  Channel 
’ emperatur e 
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7  004 

C BREAKDOWN  STUDIES) 

(Gas,  E I ectri cal) 

formation  of  the  spark  chtnnel  and  cathode  spot  in  a  pulsed  volume 
_  DISCHARGE 

R-B.  Baksht,  Yu.D.  Korolev  and  G.A.  Mesyats 
Academy  0*  Sciences  O'#  the  USSR,  Tomsk,  USSR 

Ssv»«t  Journal  Of  Plasma  Physics,  Vol .  3,  Ho.  3,  op  349-371  (06/1977) 
Trans.  From:  F,z.  Plazmy  3,  652-656  (May-June  1977> 

Tho  formation  of  tha  cathode  soot  was  studied  in  a  nanosecond 
volume  d  scharge  n  an  atmosphere  of  industrial-grade  nitrogen  at  a 
pressure  of  50-100  Torr,  The  electrode  separation  was  1  cm.  and  the 
height  of  the  voltage  Pulse  applied  to  the  electrodes  was  10-30  kV. 
Spectrograms  and  photographs  of  the  emission  of  the  discharge  in 
various  stages  are  shown.  Phot oelectr i c  detection  of  tha  spectral 
.'res  of  ator-ic  copper  was  -j sed  to  determine  the  time  at  which  the 
cathode  scot  appear*.  The  formation  of  the  cathode  soot  is  shown  to 
be  preceded  by  the  appearance  of  diffuse  channels  with  a  relatively 
”igu  cu"«»t  dens- tv.  These  channels  lead  to  an  increase  in  the 
electric  field  at  the  eat^idp  and  to  a  subsequent  explosion  of 
”  '  c -*>  ncoo  •  c  pro  tube-ances  0"  the  cathode.  12  Refs. 

Pr  n»r/  keywords  Spark  Chanel  for-atien;  Cathode  Soot;  Nanosecond 
volu-t  Discharge;  53-150  ~orr  Pressure  Nitrogen.  ! 
c-  Elecc-cde  Separation;  1C-3C  kV  ejlse  Hc,~ht 
I97s  American  :nst:ti*e  cf  physics,  reppistfc  w:*h 
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STUDIES) 


5  AGES  up  A  PULSED  DISCHARGE 


P.R“t-:0S  :*)  LIQUID  IN  INITIAL 
«.  an-?  V  M.  Mur*vov 

sk  ?'.ytorhvc  Institute  .  Tomsk.  USSR 

•rt  r_hv*  rs  J-e-rwi.  Vgi.  15.  Ho.  11.  pp  1558-157?  dl/1972). 
r-i.  -r~-.  lowest  /a  Vynsh  ijh  UcNebnykS  Zavscivii  i  F.z.ka  15,  52-47 

'or-ot-on  in  ciett'clytes  w  tK  gamma  =*  j  F-j  -  l£-4  ohm  cm. 

■  s*  •  .  1  o -*  wo  ter  g  «''*"*  a  ’  1 F  *  j  -  1.5E-6  ohm  cm,  and  chemically  pure 
-hexane  in  the  in*t*al  stagpn  0*  formation  of  discharge  witn 
Bit ’!**  v ? 1 tage  p.  ises  o*  C  67  anc  I. PS  microsecond  duration  is 
-  »’p3t  •  g.**ed.  he  evee-  1  -enta  l  r^njlt  s  are  compared  with  the  results 
f  •  -ate  calculation*.  JJ  Refs. 

r*'v  te/u-rds;  L : du ' d  Breakdown:  Electrolyte  Breakdown:  Gas 

PormaTien;  Pulsed  Discharge  Channel  Formation;  High 
electrical  Conduct  1 vi ty ;  Experiment;  Theory 
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(BREAKDOWN  5»UD:rS) 

(Gas.  RF; 

IHVES' IGAT10N  0e  THE  ENERGY  TRANSFER  EFFICIENCY  FOR  A  PULSED  INDUCTION 
DI SChARGE 

5.1.  And-eev.  O.G.  Baikov,  P.N.  Dashuk.  E.A.  Sorgeankova  and  M.C. 

Tar yshe  /a 

Soviet  Pi  ysi  e  s-Techn  i  ca  1  Physics,  Vol.  14,  No.  6.  pp  774-778  (  12/1969). 

Trans.  crom  Zhurnal  Tekhn 1 chesko 1  Fiziki  39,  1032*1038  (June  1969) 

An  i  nvest  ’  ge  t  on  was  carried  out  of  the  energy  transfer  afftcianey 
for  a  nomnduct’ve  capacitor  discharge  at  conditions  near  the  upper 
lim>*:  of  rate  of  current  increase  in  xenon,  argon,  and  neon  plasmas. 
It  ms  f ound  that  the  most  efftc*ent  energy  transfer  to  th#  plasma 
(of  the  o*Cfer  cf  BOX)  occur*  when  multi-turn  exciting  solenoids  ere 
used,  and  take*,  place  jrde-  conditions  0*  hiqh  plasma  csriuctwity  as 
determined  by  its  temperature  -  T he  temperature  reached  25,050  Deg.K. 
f c r  e  xe-on  c'seha-ge  at  pressures  frem  2  to  50  '0 rr  .  Data  «rf 
presented  for  the  relative  spectral  ree'ant  energy  d'iti"buti"n.  19 
pe's. 

Primary  Keywords  Gas  Breakdown;  Neon;  Argon;  Xenon;  Energy  Transfer 
Efficiency.  Njltiturn  SolenO'd 

CCDYR I 3HV :  19fc9  AMERICAN  INSTITUTE  OF  FHySICS,  REPRINTED  K!Tn 
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(7- EAKDDWN  STUDIES) 

(  -  o  i  1  ri.  E  1  ec  r  '  ■  cr  :  . 

m-.Cna  VlinL  fiS~CC’  S  3r  T«r  ft  FCTRICAL  BREAKDOWN  OF  SOLID  DIELECTRICS 
B.V.  S p m L • n  and  V . S .  K  o  r  o  1  *»  v 
To— sk  Folytech-c  Inst- tuts,  Tomsk,  USSR 

S?.-rL  PS/-,  c s  Jou»r/-.,  ,r>;.  15.  No.  «.  pp  1398-1357  (  09/  1  97?). 

’•-.inn.  Pr-j-i  I.-  ps*'ya  Vyr-sh  *h  Urhebnykh  Zavednn  1,  F--  ka  15, 

1 '  ' -  1 1 3  (Se-‘e-ber  ;s»?* 

The  oos«'b  It/  0*  mechnn • ca 1  failure  of  a  solid  dielectric  due  to 
o?*icr  r  0  — ■  -.«e  fo"»i  bring  »ne  *-r*t  cause  of  ts  imnulse  electrical 
hraexdt  .n  h.i bee-  studied  on  a  nu-ber  of  occasions.  It  was  shewn 
•-.-■t  t.-e  mp'«an.r*l  stresses  in  dielflct*-cs  in  an  electric  f  iflla  of 
*  '»e  O'rgr  of  »  Mv'/cm  are  considerable,  and  in  a  number  of  coses  arc 
Syf f • c • mt  4or  th®  f a  1  lure  of  the  material.  However,  so  *ar  the 
h..  pc  theses  cf  the  merh.mical  failure  of  dielectrics  due  to  field 
fo-ce*  have  not  been  substantiated  exner imental ly .  10  Re's. 

Primary  Kevwords  Solid  Dielectric  Breakdown;  Mechanical  Stresses: 

po 1 nt -pi ane  Electrode  Field;  Crack- format  ion; 
Incomplete  Breakdown  Channels;  Ponderomot i ve  Force 
COPYRIGHT:  1974  PLENUM  PRESS,  REPRINTED  WITH  PERMISSION 


7907 

(PULSE  GENERATORS) 

(Pulse  Forming  Lines) 

GENERATOR  OF  HIGH-VOL T AGE  RECTANGULAR  PULSES 
M.U.  Bulatov,  B  K  ,  Toropov.  V.G.  Filippov  and  E.H.  Chernov 
Instruments  And  Experimental  Techniques.  Vol.  22,  No  6,  pp  1589-1591 
(12/1979). 

Tran*.  From:  Pribory  i  Tekhnika  Eksperimenta  6,  101-103 
(November-December  1979) 

A  generator  of  highvoltage  rectangular  pulses,  built  in  the  form 
of  four  sir  1  os-connected,  1 0  -  e 1 emont ,  two-stage  shaping  lines  (TSL), 
is  described.  Each  T5L  1*  switched  by  a  multigap  discharger 
controlled  by  a  spiral  generator.  The  triggering  range  of  the 
discharger  is  80!;.  The  maximum  load  voltage  is  320  kV,  the  oulse 
duration  is  20  m i cr o seconds .  the  current  is  10  kA.  and  the 
irregularity  of  the  top  of  a  pulse  is  <M-2X.  7  Refs. 

“rimary  Keywords*  Pulse  Generator;  Pulse  Shaping  Line.  Rectangular 

Output;  Spiral  Generator;  320  KV  Output  Voltage;  <?* 
Drooo 
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(PARTICLE  BEAMS,  ELECTRON) 

( Cenerot  t  on ) 

IMPROVED  STABILITY  OF  EXPLOSIVE- EMISSION  MULT  I  PI  E-*T  IP  CATHODES 

V.A.  Burtsev,  M.A.  Vasilevskti,  I.M.  Roife.  E.V.  Se-edenko  and  V.l. 
Engel *ko 

Sovikt  Technical  Physics  Letters.  Vol.  4,  No.  9.  pp  436-437  (09/1978). 

Trans.  From:  Pu'ma  Zhurnal  T  ekhn  i  cheskoi  Fiziki  4,  1083-1087 
(September  1978) 

Bazhenov  et  al.  have  shown  that  explosi ve-emi ss' or  cathodes  can  be 
used  to  produce  electron-cur rent  pulses  appr ox  1  mate ly  IE-4  sec  long 
Comcoroble  pulse  lengths  are  achieved  elsewhere  with  mjit i ple-t i p 
cotnode*.  However,  the  operation  of  a  diode  with  an 
•xplos* ve-emi ssi on  cathode  in  a  long  current  pulse  has  certain 
character  1  sties  that  can  restrict  the  practical  use  of  these  diodes. 
eor  example,  the  electron  current  fluctuates;  the  number  of  working 
tios  decreases  at  low  diode  voltages;  and  the  operation  of  the  diode 
can  be  unstable.  To  study  the  factors  responsible  for  these  effects, 
we  have  earned  Out  experiments  with  a  multitip  explosive-emission 
cathede.  The  emitters  are  bundles  of  graphite  fibers;  in  the  present 
expe-iments  these  fibers  ere  attached  to  the  metal  substrate  through 
insul^to-s.  3  Refs. 

*»f-im*ry  Keywords:  E-been  Generation;  Multitio  Cathode;  Explosive 

Em  ss 1  on ;  IE-4  sec  Pulse  Length;  Guard  Electrode 

COPYRIGHT.  1979  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(liquid.  Electrical) 

Initiation  and  DEVELOPMENT  OF  NANOSECOND  DISCHARGES  IN  LIQUIDS 

V  V.  looat i«,  V.Ya.  Ushakov  and  V.P.  Chernenko 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviet  Physics  Journal.  Vol.  18,  No.  3,  pp  376-381  (03/1975). 

Tran*,  from  Izvestiya  Vysshikh  Uchebnykh  Zavedenii,  Fizika  18, 

100-106  (March  1975) 

The  initiation  and  development  of  discharges  in  purified  water  and 
hexane  were  studied  for  pulse  rise  times  of  T/sub  r/  approximately 
2- 3  nsec  and  pulse  lengths  of  T/sub  p/  approximately  10-50  nsec  by  an 
old  llcTcccc  method  and  with  an  electron-opt  1  cal  image  converter 
The  results  are  compared  with  data  on  the  nanosecond  breakdown  of 
gases  A  physical  i ntorpr etet 1  on  is  offered  for  the  observed 
bohav  1  o'*  13  Ref  s  . 

Primary  Keywords:  liquid  Breakdown;  Purified  Water;  2-3  nsec  Pulse 
Rise  Times;  10-50  nsec  Pulse  lengths.  Pulsed 
Elec*rjCoi  Breakdown;  Discharge  Development.  Pure 
Hexane;  400  kV  Pulse  Amplitude-  Pomt-plane 
Electrode  System 
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(PARTICLE  BEAMS,  ELECTRON) 

I Ggnerat 1  on) 

MICROSECOND  HIGH-CURRENT  EL ECTRDN-BEAM  ACCELERATOR 
V.A  Burtsev.  M.A.  Vasilevskii,  O.A.  Gusev,  I.M.  Roife,  E.V.  Seredenko 
and  V.l.  Engel ’ ko 

Instruments  And  Experimental  Techniques,  Vol.  22,  No.  5.  PP  1223-1226 

<  1  0/1  979  )  . 

Tr«n*.  From:  Pribory  i  Tekhnika  Eksperimenta  5.  32-35 
( September-October  1979) 

The  it©  i  n  const  r  uct  i  onal  and  physical  character  1  »t  i  cs  of  a 
high-current  electron  accelerator  with  triBroii  of  approximately  0.5 
MeV#  current  of  appr ex  1  mate! v  5  kA  and  current  pulse  length  of 
app-ox imstrly  10  m-croseconds  are  given  6  Refs. 

Primary  Keywords  E-beam  Generation,  05  MaV  Energy;  5  kA  Current;  10 
Microsecond  Beam  Duration.  Magnetic  Insulation; 
Cathode  Plasma 

COPYRIGHT;  1 980  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 


7316 

(BREAKDOWN  STUDIES:  INSULATION.  MATERIAL) 

(Solid.  Electrical;  Solid) 

NANOSECOND  BREAKDOWN  OF  POLYMERS 
G.A.  Vorob'ev  and  V.S.  Korolf./ 

Academy  of  Sciences  of  the  I'SSR,  Tomsk,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  21.  No.  10,  pp  1222-1225 
(10/1976 ) . 

Tran*  From:  Zhurnal  Tekhni chesko 1  Fiziki  46.  2088*2093  (October  1976) 
Nanosecond  breakdowr  is  studied  for  several  polymers: 
polyethylene,  polystyrene,  polymethyl  methacrylate,  polyvinyl 
chloride,  nylon-6,  and  teflon.  7  Refs. 

0 h 1  mar y  Keywords:  Nanosecond  Breakdown,  Several  Polymers;  Homogeneous 
Field;  Dielectric  Strength.  Inhomogeneous  Field; 
Point-olene  Eloctrede  System;  Polarity  Effect; 

Impact  Ionization 
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?  3PEAKD0WN  STUDIES) 

(Car-.  Electrical) 

NANOSECOND  CAS  DISCHARGE  IN  AN  INHOMOGENEOUS  FIELD  WITH  EXPLOSIVE 
PROCESSES  ON  THE  ELECTRODES 
Yu.D.  Korolev,  V.A.  Kuz’min  and  G.A,  Mesyats 
Academy  of  Sciences  of  the  USSR,  Tomsk,  USSR 

Soviet  Physi cs-Techm cal  Physics,  vol.  25.  No  1,  pp  418-420  (04/1980). 
7  hens .  From:  Zhurnal  Tekhn 1 chasko 1  Fiziki  50  ,  699-  704  (April  1980 
Air  breokdown  at  pressures  20-500  Torr  was  investigated  in  a 
need  1 e- and- plane  electrode  cenf 1 gurat 1  on  with  rectangular  voltage 
pulses  applied  to  the  gap.  Depending  on  the  needle  tip  polarity,  a 
cathode  or  anode  spot  is  produced  during  the  first  faw  nanoseconds 
and  the  discharge  burns  in  the  form  of  a  diffuse  channel  with  a  spot 
on  the  tip  electrode.  The  contraction  process  is  connected  with  the 
growth  of  scark  charnels  from  the  cathode  and  anode  soots.  11  Refs. 
Primary  Keywords  23-500  Torr  Pressures;  Air  Breakdown; 

N»©dle-and-pjone  Electrode  Con f 1 gura t 1  or ;  Spark 
Chamois;  Cathode  And  Anode  Spots.  Nonun'form  Field; 
Tip  Electrode.  Dark  Cathode  Po t en 1 1  a  1 -drop  Region 
COPYRIGHT:  1981  AMERICAN  INSTITUTE  0*-  PHYSICS,  REPRINTED  WITH 
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(  BR  ■  AKDOWN  STUDIED) 

(  Gas .  E 1  act  r i cal  ) 

ef?f  iJRfAKPewN  PROCESSES  I*  HIGH  -  PRESSURE  GASES 

I  M.  Bortnik 

All'Unicn  In»*ituta,  Moscow.  USSR 

*jv  iii  P^iyscj'iwchucal  Phys-es.  Vol.  25.  wo .  2.  pp  156-160  102/1978). 

Irjns  fro"  Zhunal  Tekhn  i  chesko  i  Fiz»ki  98.  259-265  (fabruary  I1*'?) 

A  cjr'art  of  1  €  - 1 1  *  lf-5  A  flows  through  the  gap  at  high  gas 
pressures  ir>  a  homogeneous  f  old  w«.h  field  intensities  wall  bolow 
the  b-  oa^dc  un  t  tv  v ,  Analys'S  ef  this  currant  os  a  function  of  ♦.■*« 
gap  rropt'tti  r,  sd«c-*!  ti>  o#r 1  rtr  i  <s  shown  it  -osults  f  ro* 

■flfli.*af  c,i  procestes  which  occur  in  the  local  field*  near  microscopic 
*  fifi3wo;pc*i  *  i  os  of  the  electrodes  Trese  ionization  processus  ieod  to 
a  SraakBou"  o*  the  enfiro  gap  or  to  a  s«l f  su»ta i ned  discharge  which 
’S  ,  ty  *  s  own  snace  charge  The  q.al  itat  i  ve  ard  quantitative 

4ta<yr»"!  o*  the  tv<< !  ut ;  '  '  o*  the  total  breakdown  of  the  gap  from  a 
ie;*i  i  .*«  J  b-eakdgun  ag-aa  with  the  behavmr  observed  for  ortbre*'  low" 
effects  :n  a  h*irag»nc3  j  j  field  in  a  hi  gh-p-essure  gas.  On  this  bss  s 
a  Qualitative  p'ct.rc  o*  the  evolution  of  a  high-pressure  discharge 
is  giver  Approp-  a*e  ton.es  for  further  study  are  identif-eb.  2 
R*»*  -- 

Pr'tiar^  *c  wo-ds  Pr  ef  -  oak  down  Current;  H  -  gh-pr  essur  e  Gases;  i  E  - 1  1 
if  *  -c-rent;  'i-.-r  oge'-eous  field;  Igni.-eti  -i 
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STUDIES) 

FR  TP6R T  1 1  *>  •:*'  A  SPACE  DISCHARGE  EXCITED  Bv  AH  ELECTRON  BEAM  Of  IE-*  Sl 
*iURA»  »?H 

Y;.I  Bychkov.  S  A  Gorkin.  v«  0  *crni*w  fu . f .  Krairdg!,  G  A  l..i'  ' 

ard  A  G  "rsvit! 

Institute  Of  a  *'nospSer  i  c  Optics.  A-adcuy  of  Seances  o4  the  -SSR. 

Ho  sc  hi.  USSR 

Save*  r  *•  y  s  i  c  s  J£TP,  Vol  .  29.  ho.  2.  pc  2°9*300  (08/1974 

Trans  Fro-:  Zhu'-al  f  ksoo' '**fit«i  'flp'  1  Teoret ' Che *k o i  Fi*iki  66 

(rObr-|flry  1  4  '  A  ) 

A  snnte  d  cnj>*.;p  ;  -  t  a  •  r  e  .1  by  a  fast-electro-  beam  •>*  !*-5  *er 

dur.it  rn  is  i  vf.’ <>d  v o.  i  ■  a-pe-e  cha-*c*erist’cs  :n  CO  -  *■  t  -  * 
*•*.?.  ;ii  7i  •  »  *  •„•  *■«'  t  ary  o  r  a  nr  d  at  .t-  “«*»•  t  praii.^ti  and  medes 

c*  e-e*gy  del  very  tc  the  c-sche-ge  voi  j~o  ' -ie  ccrtt'cnj  are  *n^'.d 
for  v.-.'th  the  space  a-sma-ge  ij  stable  < ooes  not  be  erne  a  soar* 
dschargp)  6  Re4* 

fr -rury  Ye. -words;  Space  Discharge;  IE-5  sec  Ou'ation;  Fast - e I ec t - on 
“i.**;  Stable  Spanless  D;  Reg-my*.  kV 

V'-lt  A-r. . '.t-.de 
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( BREAKDOWN  STUDIfS;  SWITCHES,  CIOSINj) 

(Gas,  izaTION^O^IGNI  T  ION  VOLTAGE  IN  HIGH-PRESSURE  SPARKS 

Soviet  Phy*i cs- Techni ca 1  Physics,  Vol.  16,  No.  10,  pp  1717-1719 

T  r  an*.  ^  F  row  ■  Zhurnal  Te'«hn i  che*Vo i  riz:ki  41.  2167-2169  (October  l  ■■ 
Voltage  stabilization  of  oulsed  gaps  at  high  values  of  prt  is 
considered  In  tws  electrode  gaps  1  to  2  mm  long  at  a  pressure  o 
to  AO  it*  it  IS  PCS*,  hie  to  reduce  t*.e  spread  »n  ignition  volta, o  , 
a  factor  of  3.  if  the  surface  of  the  cathode  electrode  has  a  le-ge 
numbe-  of  i  nhoaiogenei  t  as  whose  he;ght  is  10  to  15*  of  the  gap  wi 

Pr  imaryf  Keywords  S « 1 *  - br eekdown  Spark  Gaoi  High  od;  AO  atm  Press-:*'. 

2  in  Gap  Distance-  Cathode  Structure.  J  tte' 
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PERMISSION 

7026 

(BREAKOOUN  STUDIES;  rKSL’t  ~  ?  ION.  MATERIAL  ) 

II  'quid,  Electrical;  Liauid) 

STUDY  OF  THE  PULSE  ELECTRICAL  5 TPfh  .'TV  F  t C  E  l  i*  •  - 

N.$.  Rudenko  and  V.I.  Tsvetkov 

Tymsk  Polytechnic  Institute,  Tomsk,  •  '  •  # 

Soviet  Pt  ysics-Techmcal  Phys'c-  '• 

Trans.  From.  Zhyrnal  T  ekh- i  I  p*  *  • '  !'•  )• 

Rolafvely  large  cor*'  '  »  <  -a*-  i  *y  •  • 

intrinsic  inductance  - v 

h*  gh-voltege  p-ilsr*  .*»  '*'•••'  *  "  *  .  .  . , 

i  s  des*  *  able  t©  -i  •  e  as  t»  «  <'■•  a  ■  •  '  r  T.  ’  *  ■ 

C-rs'dft'  In  »*  e  .  -  ;-*»nt  *- '  i  •  - 1  «..*«  ti  .c  .  *  •.  f  .  I  • 

th  !<■'(?»  dielec**  :  f  ;urt*  »  j'U  «t.  >  c,r'  r  '  r‘* 
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( BP  E  AK  T  GUN  STUDIES) 

<ur;ui-,RliHESM»‘"i«i't:.m  io  otvno*  in  wc«#icorii  xotiu'.i’.-s  f> 

THf  C  A  ™0C c  DURING  VACUUM  8RFAKO’  Wv« 

V  A.  Nevroskii  and  V  I  -’a*'  hcvsl-  >  i 

All-Union  Institute.  Mcscc  •,  USSR  , 

Scviet  Physi  ca-Techn*  r  »1  Physics-  Vol.  25.  N0  .C.  nr  u  ..  ./*i 

« .  ••  v,  mi-ms  • 

Tho  heat  ng  of  rr  .cot  c  »•'«*'  •'  a  f-r"ie  _*"'  /*'*  ^  , 

elect  ro-i  emi  sr  i  cr  i  v  r «-  ,  .  « »  >"  '  » '  * 

p.  9 ,  ■  iws.y  prupose  -InL  "n  'or  .<  cu.A.mg  si  c  s  ui 

un  ■  ye'  sa  1  and  IS  •  1  ''or  <r..,S'  '  -  *.  de--.'‘.en  ;  ■  IJ- 

Sufficiently  Meh  ",  V  will,  tw  j  -■  *  n;  Ms-t,  l  at  Wh.; 

tt.ernal  *r.s*abil«t.  e  ■  »*  •  •'  tf  a  «H  '  ‘ 

cathode.  The  prohv  ■  f  ‘ ^  .r.  f  +(<1. 

SoUed  ngorr-slv.  -  .*'*••  -  i'-*j  arrow  »'*_  •  vo  ir.ld  na  ure  O  t  _ 

ir  st  .i  •  1  '  ty.  snd  tre  •  *  t  >  nf  .  v  -■  ‘  *' **'  • 

r«la*.  or  from  w.».  4  *  s  was  i' -tv-  ‘  •  '*  *•  ''*v  n~  *  , 

of  j/s  b  0/  ««C  •  •  '  n/'  0  *•’  *  *’  •  '-•  ni’r. 


■;  '■  E  A  Of  *  N  S’UDirS) 

.«.  .  ilrfi.i)! 

if  t Ht  near-electrode  layer  in  a  flow  of  ionized  gas 

A  .  I  /I.HUCI 

oumnl  0 1  Apoled  HpmP'iies  And  Technical  Physics,  Vol.  1A,  No.  2.  pp 
» ■? t  M  D  '  0 f  '  1  9  . 

,  j'.i.  I  -  rm  Jhirrnal  Prikiadnoi  i  Tgkhr  i  chatko  ■  Fiziki  1*. 

;r>-23  <Ma/-Jjne  197  2  J 

An  electr’c  discharge  m  a  flow  of  ionized  gas  ts  widely  used  in 
many  physics  rnd  engineering  problems.  Among  them  arl  problems 
iss3C’c<ed  w  tn  currs't  flew  in  various  magnetohydr odynami c  devices 
*  g;  -  er  ;.tc  *  s  >  ac  c  p  l  e-a  t  o  r  5 ) ,  arc  shunting  in  plasm.atr  on,  physical 
jir-v-ant*  1 1-  shock  tubes,  etc.  It  is  knowr  that  w'th  cold 
1.  Ipi'-  fs  -j  providing  t -p  contact  between  the  plasma  ard  the  »>t«rn«; 

.  'Cw.i  and  'elativc.'y  high  pressures,  two  modes  of  turren*  4low 
c,c  -u*  tt  5  r  1  sc norge  abruptly  shifts  into  a  discharge  with  a  nearly 
c-vdcced  cf'h-rdw  sort  at  some  c  tical  current  density  (we  till  this 
i-rr  -j *  dis'K»-ge  ai  arc  discharge).  Existing  evpcriire'tal  datr 
ref '-r  s  *t>  v.-.ry  g  condition*  fu  r  tnermore .  the  critical 

vsl*anr  'er  c,.r'nn'.  1  at  which  the  transit  or.  of  the  discha-ge  fro-  a 
d  s  *  r  Cii'f  j  d.srhflrge  *0  an  tre  d’srnarge  occurs  yi.nes  W'*hin  ve'y 
^r,  >7  !ir.\j  •  r  or  e.'i  nnolyii  s  o4  the  e-cer'mental  ca*r.  a  rend  t-on 
s  tc  rum  1  a  ed  which  ♦.»-e  diJ-chage  parameters  sr-tisfy  r?  *  e  tire  of 
t  a->*  t  or  frciN  a  distributed  discharge  to  an  arc  d’Scharja.  26  Refs 
>  ■*  a '  y  Yeywr-Hs  Gas  Discharge:  Ho*  Plasma  Core;  Cola  Ulaii  C«s;  l  f-w 
Current,  L>,4tuie  D'sc-urjo.  H  gh  Cu'rsr.t;  E-p-rk 
.h,.r.'  e)  fmnericol  irirrr.uJa 

f-iyRIV-'T  1^74  f ;  E  N'jM  roESG.  PtPRINTEL)  WITH  PERMJf.SlCh 


t ELECTRn-tGKf TIC  FIElfl  GENERATION? 

'r^y'svOK  Z  F  A  MAC-kEMC  FT  El  L  BY  A  CYLINDRICAL  CONDUCTING  BLANK  E  OF 
F  uUI  D 

N  ‘  Ak«".ov  and  A.p.  K^rsetsov 

*  a  one  t  c  hy  d-odyn/.m  •  c  *• .  v*i|.  4,  No.  A,  pp  85-87  (12/196P, 

<*•;•>  M.ign  •  Lra  , .«  G 1  d"cdi  n«mi  ka  A.  12A-J28  (1  968-' 

At  nroic.i.  the' t 1 tr-at <*•  contains  a  considerablr  number  of 
ntu.ties  v»o:fii  i:  ya-'-us  problems  i  r.  tho  theory  and  use  of 
-  igr  -  -.urj  !  a  t  -  ve  91.rer.tcrs  mtor-ni  for  creating  s.V>r  t  -  fi.  '  at  1  Or 
n-gh  sfrerg'S  t  >  C  *.elfs  Th?  operation  of  those  generate'*  s 

or  tr  Q  fait  that  *np  ;  «lu*  is  c-*mpressed  bv  a  hullew 

*M«.  .vlir'jr.  Ir.  tM»  Study  an  e'.tcmpt  is  maoe  tr  anaiy^e  *-‘v 
-•  up.  «.».»:  O-  of  a  r  y  1  1  n  ie  r  With  a  magnetic  flux  rs.fe  it  1  fie  authors 
n  •  the  co":  '  oss’ on  o4  a  magnetic  flux  bv  an  ««i  symmetric 
*r<  •  3  t  .  no*  •  '«  !  .or  due  ?  -  *ig  blanket  of  < .  ?•  d  In  add.  1 1  on. 

t  *.0  pent*'  »*;ci  :  f  the  lotto-  bv  a  magnetic  field  ow.ng  to 
r  undue  t  ■  V  !  *  V  cf  t»-e  bia-ket  of  fluid  is  examine^  The  an  lotions  a  1  I  ow 
?o-  the  effect  of  ‘.hirkenir.g  04  the  blankei  d-jrmg  its  corprest.ion 
;  2  N  e  *  «  . 

f  r  1  r  a*  v  AW. -wort's-  FI:*  C  nme  '  ess  •  c  n  ;  L  1  qu  >  d  St'Olli  C  y  i  ,  rpr  1  ca  . 

'u-me*ry.  in-*inite  Length  T-nitv  C  or. due  t  1  v  -.  t  v ; 
f.a*“ket  Def  ‘  rr.it  • on 
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oe.»»*0us  STUDIES:  SWITChfS.  CLOSING) 
r<  •  - ; • d.  1  . *  r • r  nl ;  l 1 nu • d  Caos.  Electrical) 

CPNTR'*U?T.  riSCHAFGL  lv  *  LIQUID 

.  '  V  Y  Brel  rr,  ,  e-.d  >  A.  Smirrov  _ 

S-v'ot  Ph>5, cs-Techm cal  FnvS'ts,  Vol.  13.  No.  10.  pp  1389-1392 
r  4  4  A  9  ) 

•-.:a.  From  7*’Urnal  Tokhm  cheskoi  fiziki  35.  171A-1718  (October  1968) 
Tho  resul*  3  are 'rec-r  ted  of  an  experimental  investigation  of  *.he 
break**'  -»*  of  *achn  cal  water  by  a  trigger  soark  at  the  surface  c4  on# 
if  tif  e  1  er  t  -odes  of  the  *r  o-r  discharge  gap  in  the  liquid  It  is 

>i-oui  *  hr  •  sue.:  0  spa:  k  can  be  used  to  trgger  the  discharge  between 

th?  Si  I'-t'orte -*  the  nun  gap  The  trigger  spark  has  tsa  greatest 
vi^ect  or-  n-e  :down  in  water  wh%n  the  voltage  is  applied  to  the  main 
j.i:  .1  ci-i.'ii'  time  a  f  tc-  t‘e  mstant  of  breakdown  of  tne  trigger  gap. 
r  .»  .  ^  ,->  ,  ■«  .1*  d*  sc4: trge  ci;*ryt,  the  sma?le*i  breakdown 

-  •  •».,.■  ;  o'*  volt.ign  at  .-mich  spark  h  'a-  io.--  of  the  gap  can 

.'--.j,  [►•,.  >"sc‘  it  t*-e  *. r  :;g„”  s  ia-k  .  s  r  •  •>  ed  when  the  energy 

•s- rated  ir  i\  is  ncreaser.  1)  "sis 
y  ;  -.,.  v;r-i«:  W  tv*  hm,  aown,  T*r*-n  C'  1  Water;  Trigger,  1  -  1  gger 

f  ?v  '  s-  ;  r  at  •  on  ;  !  e.«  Opt  i«  i  zat  i  or 
^  1  Mult  r-  id  5  SICS.  REPRINTED  Wi  Th 


.  A A  DOWN  STUDIES) 

'ji'lit  k  J a  L  t  Y  EXPLODING  CONDUCTORS  IN  THE  CASE  OF  CURRENT 
PUl  SE  LlMITA’It'H 

,  , -..r- .  V  .  a  .  •.  etyagm.  1  u  M  Kesnu-ntkov  and  N.V.  Grevtsev 

»  •  '  '  v  ■  <n  Dnk  lady.  Vc  •  )9,  ‘in  8,  pp  530-532  (02x1975). 

*.  c -i  UokJa.iy  *kt rtemi  1  Nauw  S»5R  217.  812-815  (August  19.9) 
he  question  cf  tin  d  sru.n-ve  nechailsn  of  material  in  an 
lcct'ic  9xc  lest  or*  continue*  to  lie  ccf. 4  *  ov  A’**S  i  •  1  .  To  a  conside-able 
eg  »e  t1-  *  is  due  to  the  fact  that  the  usual  inv«sti  jation  cf  the 
iv.  tivp  pro-ess  in  exploding  rr  'octor*  is  greatly  complicated  by 
•.  1  1,  r  r  «.  •  *  ai-ticr.  o*  •-*  1  •'actors  (  sir  ong  magnet  i  c  ard  electric 

•  ■Id'.,  t*  v  influence  c  4  ht  surrounding  medium,  various 
c-  ties  in  (19  fl*“  ury  cf  the  conductors,  energy  supply 

o-dii-ofs.  ctr.i  In  » h  ■  „>nnect  lor, ,  the  nurpose  of  4he  research 
xs  t-  Si-."y  t  he  dt'ii-i.r'ivo  profess  cf  the  conductors  after 
1  •  rc-.npr  1  -•  na  the  current  oassirg  through  them  at  various  stages  of 
r-e  electric  cxplos-on  and.  thereby,  photographing  the  subsequent 
riic-i  cf  ho  cu-runt'i  electromagnetic  field  on  the  conductor.  10 


*.  de-  -,  •  *  i  e  s  ;  ■'  S.iU 
f.-ns  it,  1  .  at  wh .  . 


nr  rj-,.  Fxulocing  Wire;  Copper  Wire;  Photographic 

Dieyr.ost  1  c  ;  Current  Pause;  Kink  Instability;  Wire 
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(SWITCHES.  CLOSING) 

(Gas  Gao5>  Electrical) 

ELECTRICAL  CHARACTERISTICS  OF  CONTROLLED  HIGH-CURRENT  TRIGGERED  AIR 
SPARK  GAPS 

P . I .  Shkuropet 

M.I.  Kalinin  Leningrad  Polytechni cal  Institute,  Leningrad,  USSR 
Soviet  Physi  es-Tochm  cal  Physics,  Vol  .  11.  No.  6.  po  779-7*3  (12/1966). 
Trans.  Fr'n  Zhurnal  T«kh"  i  chesko  i  fiziki  36,  1058-1064  (June  1966) 

Tr  g50red  spark-gap  devices  of  the  trigatron  type  are  gaming 
oepular i :y  in  high  pul  so- cur rent  work  and  in  the  production  of  strong 
magnet i c  fields,  owning  to  their  simplicity  ot  design  and  reliability 
of  per f ortarco .  There  are  several  theories  regarding  the  mechanism  b>' 
which  the  discharge  19  initiated  in  such  devices.  The  purpose  ct  th- j 
: rvost 1  gat  *  on  was  to  study  the  electrical  characterist i cs  of 
hi Qh- cur - ent  trigatren  spark  gaps,  and  to  elucidate  the  discharge 
in-ticttor  nechan’sms  in  trigatrona.  Two  types  04  trigatron  were 
invest  1  gated.  In  one  of  then,  the  one  most  frequently  utilired  in 
practice,  the  trigger  electrode  was  insulated  f-on  the  main  electrode 
b,  a  pi  r-niam  bushing.  T-  second  typo  of  trigatron,  investigated 
earlier.  d  not  i  r.corpore  t  e  a  readily  damaged  insulator  bushing,  so 
that  1  t  1  id  a  n-gher  curn-t  handling  capacity  1  4  Refs. 

Primary  K  evwj  r.-;s  7r  1  ga t  «*.,~  brern  Gap;  Trigger  ij  Probability. 

Operati.  j  Voltogo  Range  vs  Gap  Length  Polarity 
Effects,  tcltage  Fall  Measurement 
COPYRIGHT:  1966  AFRICAN  IhSliTuiE  OF  PHYSICS.  REPRINTED  WITH 

permission 
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(  BR‘  A K DOWN  STUDIES) 

(  T  c  2  :  ng  Foi  Is) 

r.  CAL  EXPLOSION  OF  A  CYLINDRICAL  FOIL  IN  AIR.  CURRENT  D I S  T  R I  B'J  r  : 1  i 

IN  THE  HIGH-CURRENT  SHUNTING  DISCHARGE 

V.A  8u>*ts«v.  V.A.  Dubyansk  .  i  ,  N.P.  Fgo’ov,  M .  P  .  Kasatkina.  A  5 
9roHgv rev  and  J.V.  Shestakov 

E.-.  tf-ym-.-.  Institute.  Loningroc.  USSR 

$n„  <3  •  Technical  Physics  Letters,  Vol.  A,  No  6.  np  264  (01/1978). 

Trans.  cro"-;  Pis’na  Zhurnal  Te«hn •  cheskoi  Fiziki  4,  654666  (June  19M 
In  th  s  letter  we  report  e  continuation  of  the  study  of  the 
riecfn.-al  evolesicn  of  cylindrical  aluminum  foils  in  air  Earlier 
electrical  and  optical  measurements  and  the  results  obtained  m  won* 
on  thase  foil*  are  given  in  detail.  In  the  present  part  of  ♦He  work 
wo  g  vo  «  mo-o  complete  physical  picture  nbtai««c'  by  using  T-ng-et  c 
prot.es  *. C  study  the  spatial  and  temporal  variations  n  the  magnetic 
field  gene-ated  by  4  he  current  in  the  plasma  ortdu  ed  in  the 
electrical  explosion  of  an  alun'num  foil  2  Rots 

Pr-mpry  Keywords  Cylindrical  foil  Explosion:  Aluminum  Foil;  *'r 

fnvironront;  Magnetic  Field  Measurement .  Current 
Dens- tv.  Statial  Resolution 

COPYRIGHT:  1979  AMERICAN  INSTITUTE  CF  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electricals 

El ECTRON-OPT  ICAl  CBSERVA'ION  CF  INITIATION  AND  DEVEl OPMFNT  OF  PULSED 
BREAKDOWN  IN  A  NARROW  VACUUM  CAP 

S.P.  Bugaev,  A.M.  I ske I • dsk t 1 .  G.A.  Mesyacs  end  D. 1  Proskurov sk 1 1 
Tomsk  Polytechnic  l'*t  tut«.  Tomsk,  USSR 

Soviet  Phys.cs-Techi.col  Pr.-vc».  VoL.  12.  No.  12,  pp  1625-1627 
(06/19*8)  • 

Trans.  From;  Zhurnal  Y«.khn  1  chesko  1  F  2iki  37.  2?t,'6-??08  (December  1967  1 
There  are  ieveral  hypotheses  explaining  me  initiation  and 
developne-t  of  hi  gt  -  vacuum  ii'cakaown  breakdown  As  fa-  es  pulsed 
vacuum  oreakdiwn  in  the  nano second  range  is  concern#!,  the  set  of 
hynctheses  assigning  oncrv  significance  to  field  emission  from 
microregions  rf  the  s*fiode  appears  most  encouraging.  Howvve-.  one 
author  prefers  an  ano  o  mechanism  for  the  initiation  of  breehjown  i 
cle-tron  !  earns  and  others  consider  the  reaso"  fnr  .e-dow.  to  t* 
thr  exrloi’on  of  microscopic  projections  on  the  cvh-cju  t>u:a js*  cF 
hooting  by  field  emission.  This  paper  contains  results  of  an 
experiment  to  study  the  luminosity  of  the  de/eis- cant  of  nr  noser  -  o'4 
vacuum  breakdown.  Cathode  processes  are  d«ic'  ■'  •'  !0  Re'fs 

Primary  Keywords:  Vac uvm  Breakdown:  Nanosecond  6-es-down;  Oot'uS. 

Output;  Framing  Camera;  Cat  undo  r 
COPYRIGHT  1968  AMERICAN  INSTITUTE  OF  PHvSiPS,  .  ,c;v:,.  WITH 
PERMISSION 
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(ELECTROMAGNETIC  FIELI*  GrNfcRA  r '  - 

( Magnet i c ) 

ENERGY-TRANS  f  F>h'  V  •  .»  »  ■  '  r  ,  .!*  .  •  •  f  .TJM 

AM.  T 1 mon  t  n 

D  V.  E*remo/  Institute  Irurg'ir,  U5  '  R 

Soviet  Phy9' cs-Techm  cel  •'•y*.>.s  V  l  I'  s*.  2  ,1  ?'*.  It.*.  . 15  ’ 

Trans.  From  J  s  j  ••  na  1  Iw,  :  -  -  j  •  «  n ;  .  4  . .  <  '  •  ,l.  c  #tru«.'  t  , 

The  e  (  ♦  1  C  1  or  ry  wit.  m  ,*  r  enp-gy  is  isnver.ee  ; '  < «  the  #iu’':  <  .  t 
magnetic  t'olr  n  r,  mo.  ■  ‘  1  ;  ■  n-ionoi  ".stem  •*  ft.und  es  9  ■  i” 

o'  the  t.ix  corpressn..  ..  ■  t  4  *.elu  et.i  fixation.  IF  ttQ  fiu* 
corpraji  u n  >  *  limited,  and  extremely  jtrens  initial  compression 
field  •*  reA  rai  fur  •  jh  vf  *  1  C  1  #r  ,-y  .  4  R«fs. 

Primary  Kf-y  -  r,f  ?i  f  lu*  (.  .--ipreSMOn;  Theory,  Efficiency  Calculation; 

H  gl.  In  4  -ai  Field 

COPYRIGHT  ‘  9  ' ,  7.MFRIGAN  INSTITUTE  OF  P4iY*-C$.  R. PRINTED  WITH 
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(ENFRGY  ‘ T  PR  AG* ,  INDUCTIVE ,  PDL SF  GENERATORS) 

( ’ r due ‘ 0 r 3 .  Flux  Conprqss’on/ 

F.XT  F  *  '  T  I  ON  fic  ENERG'  t?:M  TNDUCTIVE  S’ORFS  AND  EXPLOSIVE  •MAY.Nt ;  IC 
ijt  *■  l  RAT  ORS  INTO  AM  J.'CdCTIVf  tOA  t  (>6;N5  flHtl'  fREAKlHf. 

V  A  r  1  ci*.  •  ■  El.  Zha  r  1  nr  v  .  <•  ifskrxvoy  a  1  v  .  K  ’.her  »y  she  / 

Mosc'w.  L  ;•  •  R 

JOii'M,'  V  '  A  OP  l  I  ed  F’gfh.ir  ,  -  s  A  ‘d  t  ec  in  >  '  s>  S  ,  »o».  ’7.  No  4  i- 

'■  (,  4  *  t*  6  l  ■.  A/I  9:8). 

T  'f  s.  Frc~  Zhjrnrl  P  -  1  -  ;  a  d-  -  1  Meknan  1  •  1  i  TesFit’  ic  iasko  1  n;,ki  A. 
64-61  (July  1  .St  1678 ’ 

In  recant  yes  _  s  to«  .  -c*  i(  obtaining  r-- 1  gh  r  w  e  -  current  pul'' 
using  in*.,.:ti  u  energy  «,(-  «,  -•*«  n##n  given  nr'eving  atte  .tir- 
The  '  nr. reoved  interest  »uu*  devices  s  due  *  trie  (act  that  the 
m«grB»  ■  c  «  ergy  oenji  iy  •.  •'  ,-jrtive  ‘‘ere  t  v  derebly  exceeds  t*y 

e*srg/  o  e  r  s  •  t  y  of  cnr.n,  V.  *e  sour.res  1  •  .e  '•.•  ot.-n1  jr«,  ^rp  most 

Obvious  in  tie  Case  r  -.,isr.-  store"  suppliti.  fro  v*n  1  r  »,i  » e 
g«”  e'  a  *  ir  S  opera  t  •  r  g  I,/.  •  u  1  •  t" .  <  l>  0  n 4  thy  rap  I  !  '.j»1f»SVO*  of 

r-p-#'  it  *  1  u«  T  F  »•  ih..  ‘  •  .  w  ■  c  r  t  a  nee  m  vm.oi'vi  ”  -ms  * 

t  e  Currents  in  it  -a  1  w  «•»  1  we1  tf  tusa'-c-  .  f  .  o  •»  ■  ‘ 
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( PARTICLE  BEAMS ,  ELECTRON) 

<  Gene-- at  1  on  ) 

GENERATION  AND  FOCUSING  OF  A  STRONG-CURRENT  ELECTRON  BEAM  IN  A 
LOW-IMPEDANCE  DIODE 
VI.  liksonov.  Yu. I-  Sidorov  and  V  P.  Smirnov 
~ E ’ P  letters.  Vol.  19,  No.  8.  PP  27  3-275  (  04/1979). 

Trail*,  from  ZhETF  Pis’ma  V  Rodaktsiyu  19.  516-520  sApril  1974  ) 

Results  »'i  presented  on  the  generation  of  an  alectron  beam  in  e 
Ic  ~ru-dance  diode  Thong  13  no  conventional  cathode  for  such 
diocu-s.  The  construction  of  the  cathode  amplifies  the  influence  of 
th#  preliminary  charging  pulse  on  the  formation  of  the  Plasma  current 
carry. r.g  channel  between  the  electrodes  of  the  acceleratirg  gap.  A 
bnam  curre-.t  density  >5E6  A/sa.cm  was  obtained  at  a  power  flux  >  =  1E12 
W/se.cm.  r he  rsol 1 t jda  of  the  preliminary  discharge  pulse  current  was 
<  * ."  k A .  7  Pe f s . 

P'.mii.v  Keyword*.:  E-becm  Generation;  Field  Emission  Diode;  Diode 
Closure;  Prepulse  Suppression 
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1  9k  AKDVN  STLDI  ES) 
t  ir  ct-'  cal  ) 

Hinh-CURRFNT ,  HOLLOW-CATHODE  GLOW  DISCHARGE 
I  I  Aksenov  V.A  Selous  end  S.A.  Smimcv 

’  yn  -•  i''i"  '.*!  Institute.  Academy  of  Science*'  of  the  Ukrainian  5SR, 

*-a-  ‘-iv.  L'SIR 

-v  .-•*  *  .'»».?  Jpchric,-]  Physics,  Vol.  20,  No.  8.  pp  1094-  1  098 

T  r  a<  •  7‘-iirn(il  T  ekhn  1  ch#  sk  0  i  Fijiki  45,  17  17-1724  (August  1975) 

A  s4j(<  been  made  of  tnc  voltage  drop  in  hydrogen,  deuterium, 

r.nd  r »  o  4  o'  '.'ossurus  of  0.2  to  1  Torr  at  currents  UP  to  2005  A  :  n 
uu'ir*  '■  j  i  and  1 *  m  r.roseconds  with  repetition  rates  of  SO  Hz. 

're  rat*-  *n  *  s40  ■  •  In  •  »  stool  or  aluminum  and  the  size  of  tl-e 

r*tg-e  'id  'v  is  v  ’  1 « '1  from  0.5  to  4  0  mm.  The  mea'i  jr  oment  s  a-e  ma^e 

af-e*  ki'r  p  and  processing  with  the  apparatus  sealed  off.  T ne 
dv/m.:  rp.  of  the  discharge  decreases  as  the  current 

nc.reasfs  a-d.  1*1  certain  circumstances,  can  take  on  negat'vf  values. 
1  -i  *  Ucuendc'i  e  04  t':e  voltage  drop  on  the  size  of  thu  cathode  cavity 
a  cF  ••  Aft.  r  i;ad  by  n  •  1  r,  1  n .,m  at  2  to  5  mm.  15  Refs.  4 

*  r  :  -  a  *  y  Keywords  Ga  s  H'tak'J  «fi;  H/drogcn.  Deuterium;  Gxygen;  Arc 

Voltage  Oreo;  C.2  1  Tc -r  Pressjre;  S4f,irless  S*eel 
Cath-.dp.  A  K  m  1  r  urn  Cot  node 
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SWITCHES.  CLOSING) 

i * hyrat -ons.  Materials) 

HYDROGEN  GENERATORS  FOR  SEALED  SWITCHES 

v  .  K  .  Bcrhar ov 

Phvsiootechr.i  cal  Institute,  Academy  of  Sciences  of  the  Ukrainian  S$R. 

K  IVr’dV,  USSR 

Sov  ot  •’  hys  i  ns- Techn  1  cal  Phys  cs.  Vol.  21,  Ho.  4,  pp  4*7-489  (04/1976). 

'rans.  Fro-  Zhurnal  T ekhn < cha sk o 1  Fiziki  46.  839843  (April  1975) 
Hydrogen  generators  made  from  titanium  and  zirconium  with 
a  jt  emet  •  r  pressure  '■eguliticn  and  getters  are  described.  The  ranges 
n'  the  ambient  temperature  and  pressjre  over  which  these  generators 
can  ,ir,e*ate  ere  broader  than  for  other  generators,  and  when  the 
jet  r,r«  usod  those  generators  are  more  efficient  in  pumping 

•pi.  1*  on  in  a  d  i  scrip  r  go .  When  these  generators  are  used  in  switches 
t* w  range  r*  working  pressure  is  double  that  for  generator*  without 
.iu> -ratio  pressure  regula4-cn.  7  Refs. 

Primary  Keywords:  Hydrogen  Generator;  Titanium;  Zirconium;  Pressura 
Regulation;  Large  Pressure  Renge 
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,t  fNDUCUVF.  SWITCHES,  DEEMING) 

5  ^^HrUCTiVc  ENERGY  STORAGE  Ih  rULSED  ACCELERATORS 
A  (»:-••»  »'■  0  A.  f  r  -.,-nar  ana  M  P  Svin'in 

.  *»*■  n  :•  i#:hnc«,J  (iV''c*  V'el.  19.  <o.  5.  pp  660-661  (  11/1974  ). 

1  -n-.  •  r  ■  L  fi- •'  ra  1  i  jikoi  F>ziri  44,  '.  047-1050  (May  19747 

-  .  i  1  ! .  *  r  1  »:  ,•  *  indue'1  .#  energy  -  st  or  age  banks  es 

••,1  *•■;••  1.*-;.-  *.  *-r;cs  for  direct  accelerators  is  discussed. 

o;<r  ci.’-if'.i  «»*  «  g  ■  v  e  1 .  er*d  the  results  of  experiments  with 

..I.,  nfci-.8r.i(  ,fi  are  reported.  4  Refs, 
n-a  .•  »«,.»  'ti1  I nrur.tivv  Energy  Storage;  Design  Considerations; 

l-raint/u#.  P e** Fornanct  Test.  Opening  Switch 
••  AM.-I  ■  iN'.Tl'U'E  f'F  PhYSICS,  REPRINTED  WITH 
i  .  FMiFiO.* 


(LXITCHfS.  CLOSING) 

(  (  •  ;  ips  .  r  l  ect  r  1  ca  1  ) 

.EG :  IC-.TION  C  F  PREICNITldN  PROCESSES  IN  Tk  I GATRONS  OPERATING  IN  AIR 
r  .  C’-e  ,i  opot 

..  f  id  F'o  v  t  echn  1  <■*  l  Insti'u4**-  ngr  *d .  US  J 

,» •  knv t'C**  ’#chn  cnl  Pb/s  •  •  »i)  14  Ho  7,  pp  143-948  (01/1970). 

i  .•>.*,  From:  Zliurnal  T ekh.i  1  cse*.-  i  ziki  19.  1256  -  1  26  3  (July  1969) 

Result*  cf  an  #rpor  iifi#nnl  .  ivestigotion  of  pre'gnition  processes 
in  trigatrona  are  reported,  i-e  development  of  the  discharge  is  found 
(o  proceed  in  two  stages  Some  of  the  character  1  it i c a  of  these  stages 
are  determined  16  Refs 

Pr.tury  Keywords:  Trigntror  Switch;  Praigmtisn;  Se  1  f  -  break  down  ; 

Two-stogn  Discharge;  Optical  Diagnostics 
•  "-PIGM*  i97J  AMEPICAN  IhS* ItUTE  OF  PHYSICS.  R EPR I N T EO  WI T H 
F'fcEM ;  SS 1  f.N 
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C  BREAKDOWN  STUDIES) 

(Surface  Flijhovor ) 

INVESTIGATION  OF  THE  PULSED  BREAKDOWN  MECHANISM  AT  THE  SURFACE  OF  A 
DIELECTRIC  IN  A  VACUUM  II.  NONUNIFQRM  FIELD 

S.P.  Bugaev  and  G  A  Mcsyats 

Tomsk  Polytechnic  Institute.  Icmsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol .  12.  No  10.  op  1363-1369 
(94/1968)  . 

Trans.  From:  Zhurnal  Tekhni chesko i  Fiziki  37,  1861-1869  (October  1967) 
Experimental  studies  were  made  of  the  luminous  phenomena 
accompany i ng  breakdown  along  the  surface  of  a  dielectric  in  •  vacuum 
and  in  a  nonuniform  field  with  a  significant  component  of  the 
electric  field  no-mal  to  the  dielectric  surface  When  the  cathode 
d i creta'  was  less  than  the  dielectric  diameter,  the  rate  of 
propagation  of  luminosity  along  the  cathode  face  was  an  oroer  of 
magnitude  loss  than  along  the  anode  face  and  amounted  to  lt‘7  cm/sec. 
The  nature  of  prebreakdown  currents  was  investigated.  An  explanation 
is  given  for  the  previously  observed  reduction  in  pulsed  electr-cal 
stability,  Questions  of  initiation  and  development  of  the  discharge 
are  discussed.  8  Re*j. 

Primary  Keywords:  Surface  Flashovar;  Photograph! c  Observation; 

N-.  nun  I  form  Field:  P  '  eb  r  ©  a  k  do  wn  Current;  Cylindrical 
Cathi.e.  ’'harp  Cathode  Edges 

COPYRIGHT;  1  95  8  AMERIC*.N  INSTITUTE  Of  PHTSICS,  REPRINTED  WTIH 
PFRMISSION 


?  SU* I  T CHE5  .  CLOSING) 

(Gas  Gaps*  electrical) 

INVEST IGAT  T  CM  OF  TRIGGERING  DELAY  IN  A  LOW-PRESSURE  HOLLOW-CATHODE 
SPARK  GAP 

II.  Aksenov.  V.A.  Beious  and  S.t.  Smirnov 

Soviet  Physi es-Techm cal  Physics.  Vol.  16,  No.  7.  pp  1119-1123 
'01/1*72 ) . 

T'f.ns,  From  Zhurnal  Tekhni  chesko  i  Fiziki  41.  1423-1429  (July  19*1) 

A  controllable  spark  gap  with  a  hollow  cathode  and  a  trigger 
electrode  in  the  cathocse  cavity  has  bnen  investigated  Hydrogen  nt  a 
pressure  of  a  few  tenths  of  a  To rr  is  used.  The  dependence  of  the 
trigger  deLay  end  discharge  formatter!  time  on  pressure,  anode 
voltage,  magnitude  and  polarity  of  the  trigger  pulse,  and 
Pre~ ignition  current  has  been  studied.  The  triggering  mechanism  and 
possible  applications  are  discussed.  5  Refs. 

Primary  Keywords:  Spark  Gap.  Hollow  Cathode;  Trigger  In  Cathode;  Delay 
Measurement;  Variable  Pressure;  Variable  Voltage. 
Pres gnit ion  Current 
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("ARTICLE  BEAMS.  ELECTRON) 

( Generat t on ) 

NANOSECOND  ELECTRON  ACCELERATOR 
K.A.  Zheltov.  V  I.  M.atakov,  A  V  Malygin  and  V  F.  Shalimanov 
Instruments  And  Experimental  Techniques.  Vol.  19,  No  6.  pp  1605-1607 
(12/1976). 

Trans.  Trom:  Pripory  i  Tekhmka  Ekspenmenta  6.  20 -?2  (December  1976) 
The  p-usent  article  describes  a  high-current  pulsed  electron 
arceleretor  with  a  maximum  energy  of  appr ox i mo tely  1  MeV  and  a  2-5- k A 
bean  cu-rent  at  a  duration  c*f  approx i metely  2.5  nsec  of  tho  current 
pulse*,  at  the  halflevel.  The  electrons  are  eccelereted  in  a  sealed 
vacuum  Jioda  with  a  f  i  eld'emi  ss  i  on  cathode.  Twc  type:,  of  diodes  were 
tested.  In  diodes  cesigned  tor  obtaining  br^msst rahl ung ,  a 
0 . 1 -rw -th: ck  tantalum  toryet  is  the  anode.  In  the  diodes  of  the  other 
type,  the  target  is  replaced  by  a  beryllium  window  which  allows  the 
tran-ri ssirn  of  the  electron  beam  into  the  atmosphere-  4  Refs. 
Primary  Keywords:  E-bean  Generation;  Field  Emission  Diode-  Two  Anode 

Materials.  Tantalum,  Beryllium;  1  Me1  Beam  Energy;  5 
k A  Beam  Current;  ?  5  ns  Beam  Duration 
COPYRIGHT  1976  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BFAMS.  ELECTRON) 

(Cunarat i on' 

N .  f  R I  C  A  k  ANALYSIS  Of  THE  FORMATION  OF  AN  INTENSE  NANOSECOND  ElECTR?* 

P  C  A 1 

B.V.  Efimuv.  Yu.P.  Kutor'kov.  A. A.  Drozdov  and  G.R.  Kablotsk/.  ye 

Research  Institute  For  Llectrophys’ cs  Apparatus,  le  ingrod 
r o 1 y* ochn . ca 1  Institute.  Leningrad.  USSR 

Sovint  Tpcnr'cal  F by  sics  Let*ers,  Vol.  1.  No.  10.  pp  391-392  (19/1975). 

Trans.  F-oti  Fu'nfl  Zhurnal  Tekhni  cheskoi  Fiz'ki  1.  899-9C3  (Oc*o‘er 
I  9  »  5  ) 

Now  in'srmation  n  processes  that  determine  the  mam  features  of 
tho  behav  or  of  *.n  electron  beam  in  modern  at rong-cur rent 
accelerators  enn  oe  obtained  not  only  by  direct  measurements  in 
ex. ur i-rnts.  but  al«o  by  comparing  the  experimental  data  with  the 
results  of  detailed  numerical  calculations  that  employ  various 
models.  In  this  note  we  present  the  result  of  a  numerical  analysis  of 
th®  formation  of  a  pulsed  relativittir  electron  beam  (RIP)  in 
actole-citor  sy-tyrs  life  REP-5.  SIDS-S,  and  others,  with  maximum 
cu-re-t  a-ol i tudes  below  the  critita!  value.  9  Refs. 

Primary  Keywords’  E-beam  Generation  Himpr*-al  Simulation;  Shaping 
Line;  Spark  Gap;  Field  Emission  Diode;  Circuit 
Considerations;  Diooa  Impedance;  Fowl cr-Nordhei m 
Equat i on 
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(PARTICLE  BEAMS,  ELECTRON) 

( Generat i on ) 

LINEAR  INDUCTIVE  ACCELERATORS  WITHOUT  IRON 

A. I.  Pavlovski  i  ard  V.S  Bosamykin 

Soviet  Atonic  Energy,  Vol  )7.  Np.  3,  pp  942-947  (09/1974). 

Trans  From:  Atcmnaya  Energiya  J7,  228-233  (September  1974) 

Ip  order  to  obtain  powerful  single  pulses  of  u 1 t rarelat i v i st • c 
electrons,  linear  inductive  accelerators  w’theut  >  ron  are 
corven t ently  employed.  The  total  voltage  in  those  accelerators,  -ntch 
const**  of  simiJn-  inductor  component « .  acts  only  along  the 
accelerating  secf.on.  m  analogy  accelerator ■%  with  ferromagnet  . 

cores  Linear  inductive  acce . er at  .  »  w: thout  i -on  make  it  possible  to 
reach  the  energy  range  above  1ET  eV  and  to  obtain  still  the  h«gi 
currents  which  are  cha rac t er i s t t c  of  the  recently  developed  directly 
operated  nencsecond  accelerator  The  first  accelerator  a*  th*s  tvin 
provided  an  electron  beam  current  of  up  to  2  kA  «t  an  energy  of  2  t.ef 
and  9  f • c oi  on  *y  of  6  2  nf  the  accelerating  voltage.  Tho  de« 

n  ♦  t‘i»  r.-'vlarotor  and  the  cond'ho  ■»  *  guiding  t*  •  •.» 

have  been  described  The  present  paper  disc  -  •*•*»  P>?.*ible  *.r  » 
both  the  electrodynami  c  details  and  design  c  ins  •  derat  i  ons  of  t 
inductors  to  be  used  in  a.linear  inductive  accelerator  uithrvt  i  o- 
14  Refs. 

Primary  Keywords:  E-beam  C-neration;  LINA'  I  .-.>.i  ■  f ve  A.  ■  *1  .  s. 

MvV  Beam  Energy;  2  xA  Br»am  Cj *rs»n‘. 
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(PARTIC’E  BEAMS.  ELECTRON) 

( Generat i on ) 

MlCPOSff  INI-  ’  •  H  '  F 

I  M.  Roife.  V.A.  Smv*-  ■<...•  ,  ijv  .■•• 

D  V.  Efremov  Insti*  1  «>  .  I  <  .  u 

Soviet  Physics-Tec,;.  ->a!  li.ys-s  i"  r  i  ’  «  7  >  1 3-  1  1 

02/1976). 

T^ari*.  From-  Zhur  n  Tekr.n.chei-o-  e  ?  ;  k  i  4f.  2  ’  *  •  f  6  ’  A  (Pen.**; 

A  hi;»i-Mirr  jxi.  r  »  *  >  •  .  1  •  *  .  •>  wt>  • 

pulses  l»-i*  ->r  trim  '  m.  .  «  ,»  u  .!•  i  ■  i  a 

located  ->ji.  the  t  -t,  the  m>  to-  *  J  t  -«s  dour  ,-les~e  »i  . 
hjrits  T.  *.  ma  *  a  v  i  •*  -  s  r>*  »ha  •  t's  o  Heser i bud  '  *  v  ;  • 
ve  l  or  ■  ♦  ■  -to  t 1  ie  an  *1  *  •  s  en  '.  -  ; .  r  t,  *  magnitude  1  oner  then  w  i  ■  -  n< 
m.'iyne*  l;  *  eld.  ’fa  c*  ■  ■fv  rf{,rf.n-  •  rc  —  a  ’  r  ^  c-nstant  for  2~- 
m  i  c  r  -j  s»>  .>■■*,.  The  '  e .  •  m  s  '«*.  •/, *  v  d  a*  n  ent'.'  aperture  *n  t'* 

ci  ri  nde  a  ■  r  '  ■  •  •  t  s  n  •  *• r  »•  d '  i  -  a  -  -  •  *.p;-  ■  r  »  .  ma*  a .'  y  "  9  <  m  I  nsne  -;  t  •  <  ■  ' 

the  f*nr«(  Ip’t  by  *  he.  ..gem  -e*-.  r.  Os  ►. .  *  h  t  c  r.aUud  ev  <■  i' 

w  i  t  f.  >'  m  ■  -  •  use  r  ce  r  n .  e,  ;  *  *. : .at  • .  •> .' .,r  cr  >■  ta  .  n  ct  d  i  *  v  •  a  *  h«  r?e s»-. 

usitu  i!t  •  the  d-  1  f  ’  rrnor  jl  Rw*s 

Pnr/i'v  T  .  .v.ords  E  hc.m  Uene  r  a  ♦.  •  or  ,  F  ;1H  Emission  Diode:  i 

M  i  c  r  osecond  beam  "irat'oii.  Magnetic  M'rrcr,  Anore 
5h ■ e 1 d  •  g 
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'  EL  FC  TR<?M4G*(ET  lr  f  i  *  L  *7  .•afP,:T;;«  > 

( Ma 3" o’ • r ) 

MOTION  OF  A  CYi.  TN-n'T-  »  CD’-.'.C’lhO  1 H  F  i. :jHT  tP  fAGNT  l.:”'NAM,' 

'J'.  MPRF.  •.«  lr“- 

A  M  Timontn  aid  V  A  r. •  •  v 

D.v  t're-rnv  !  I».t  :  til f  I  .  «•  r*’».i 

Soviet  cr  *  v  c  s  -  r  pc'".  •  ;  .  T  17.  •  i  .  cp  788-/92  (  IT  ’  •  ' 

Trans,  i'rom  Z  hi,  r  r  n  )  ’o'-  >  c  '■  Ti  z  *  >  P'iS-lOOO  (M..y  1977') 

’  h"  mognetody  •  ..im»  c  I'-’i-.v'.’i  --  ->  .  .  *  '  rr  1  ’.n  .  -t-nflu. 

shell  of  arn»tra*.  w.l:  'h.chr.ess  i  s'.,  on  t  -*ly  '  n  magnet, 

flux  w  t  h  ;  n  t  6  i  *  •?  *  .•  ■-  hv '  ,  ,  1  >S  .  -  v-'  *  <  t®  *  ■> 

energy  losses  av  *’■*  .  °  c<  -p*.  -,vin  '  .  ..  »  f  •  ilV< 

i  nduc  ‘'voe-vr-,  ^s’  -  r  ’  1  e  *  « a  d  *.-»«,•  one  •  «. 

arecbtaincfj/.  r  •  •.  '»  <  *  t  -  • 

of  the  •  **  i »  a  I  .  •  •  -  •  ■  •  •*  .  '  -  ’  -  .  ,  • 

held  H'tk  r  *'i 
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(PULSE  GENERATORS;  ELECTROMAGNETIC  FIELD  GENERATION) 

(Flux  Compression;  Magnetic) 

NUMERICAL  CALCULATION  OF  THE  MAGNETIC  CUMULATION  PROCESS 

A . V .  Kashrskii  and  V.A.  Odintsov 

Moscow.  USSR 

Journal  0*  Applied  Mechanics  And  Technical  Physics.  Vol.  11,  No.  3.  pp 
434-408  04/1970). 

Tre-s.  From.  Zhurnal  Prikladno1  Makheniki  i  Tekhn i chesko i  Fiziki  11, 

51  -55  ( May- jUno  1970 

A  numerical  calculation  is  made  of  the  process  in  the  MK-1 
magnctocumul at i ve  generator  under  the  assumption  that  the  magnetic 
’Ox  is  constant  and  the  tube  contraction  process  is  cne-di  mens  i  one . 
'he  instantaneous  detonation  scheme  is  adopted.  The  effect  of  initial 
magnetic  *ield  intensity  and  relative  size  of  the  cavity  on  the 
magiitude  o*  the  maximal  magnetic  field  intensity  obtained  inside  the 
* i»t<n  is  ■♦udipp  4  Pars. 

runny  Keywords:  F,.x  tompr«*Men;  Theory,  Numerical  Calculation;  l-d 
Cai  .ulation;  fW.nsun  Field  Intensity;  Initial  Field. 
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•  'to-'AC-E.  CHEMICAL;  PULSE  GENERATES) 

(f  .i  -  femp-ess  on  (.:«-«•*  nto**-. :  F;ux  Com  -ess:on> 

.  S  ••••  -  C4FD  3  F  ■?*>  FOWF  RED  rv.;;-  A  MaC-NETOCUMUL  ATI  VE  GENERATOR 
A  i  .  .  I  ft  >•  sk  .  G  hov  ,  R  7  I  yudaev .  I  .  M.  Robk  i  r.  end  A  S  . 

f  »1 j ■  •  <  n 

b  •  •  et  A  *  •  •  <  c  f'P-;'  .  fnl .  4) .  No.  2.  pp  75  7-760  (08/1976)  . 

*  rcp  A  "i'-yn  ‘nerg-va  41.  142-144  (August  1976) 

•  hr  n>:4i*»-  '.iu-  r-1  y  ‘nr  charged-part  i  cle  accalertto’  operating  in 
♦.he  si  ngi «- ,iul  se  r/o;mg,  usually  is  affected  from  condensers  of 
r.  ;  'c=  • -a  du  -'ces  of  electrical  enorgu.  More  frequently, 
r-.  ji-  i.w  ‘>:.n<-.  -ire  usaa.  whose  power  capacity  often  reaches  tens  and 
■  'u  .■  piji  of  k'lcioile-  and  have  a  mass  of  many  tons.  These  power 
-.1  ft.  y  Cts  car.  be  used  mainly  under  steady-state  conditions.  At 

the  si. re  time,  tier,;  are  proMe-ft  which  require  the  use  of 
•  nr  i  -or  t*bl  **  a*ce7?ratcr  facilities.  Because  of  this,  a  power  suoplv 
sysre-  has  been  considered  frr  high-powered  pulsed  eir-eored 
betnt-ons  from  magnet ocumu 1 ot i vo  generators  (MCG),  with  a  specific 
s.wfjr  capacity  w*-ich  is  greater  by  a  factor  of  thousands  and  tens  of 
t*'<».sand'-  thr.  »  erndonsnr  storag*'  •'>>.,ces.  4  Refs. 

p  -  •  •  ..ft1  Keywords.  Flux  tom.  r;  s-on  uenerato- ;  Explosive  Driver;  Low 
Irt'uctanue  '  ood 
Te-c-di.-y  keywords:  BetuL'o" 
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(  2  R  I.  A  K  DC  UN  SI  "DIES ;  SWITCHES,  CLOSING) 

!?h’  CF  '  r  t*SflRMKCnWN  VOLTAGE  WITH  PULSED  IONIZING  RADIATION 
«  ft  te-»t se r  and  V.A.  Feokt'*stov 

GfJAppliec'  "eckii'ics  And  Technical  Physics,  Vol-  14,  No.  6.  po 

-r.  »  Pnkladnoi  Mekhaniki  \  Tekhnicheskoi  Fiziki  6, 

52-6:  .  Hove-ber -  December  1973) 

in  i  ir  • s  riysrribed  for  computer  calculation  of  the  dynamic 

b-er  .oltage  nf  a  gfS  gao  affected  by  a  spat i a  1 Iv  un i f orm  pul»« 

c«  .,ni;iiu  racist  i  o'-  lh#  algorithm  is  based  on  numerical 
•  un  9*  a  sy s* am  of  roMinesr  equations  w*th  integral  boundary 

nr.  The  n-ogram  >s  ised  to  calculate  the  breakdown  voltage  of 
a-  n , -  uno  affected  by  a  dell -shaped  onizing  pulse  1 t  i s  shown  that 
, j  *.ye  tior  in  breaydoun  vo » toge  can  amount  to  tens  of 

..  .  .  .  n  r.ir  in*  <  on  exionure  dose  rate  p/sub  o/  approximately  1  E8 

’  v.  .  ,  g,,py„  I  on  i  z  :  r  a  Radiation;  Pulsed  Breakdown; 

,  i*.c  W ' ♦ n  Radiation  Exposure;  Space  Charge; 
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(PARTICLE  BEAMS.  ELECTRON) 

(Genera*  •  gn  ) 

REGULATING  THE  MAGNETIZATION  OF  FERRITE  IN  EXPERIMENTS  ON  THE 
t  .  _  SELF-ACCELERATION  OF  AN  ELECTRON  BEAM 

A. A.  Rak, tyanski i 

In?04/I*?q?  *^d  Experimental  Techniques,  Vol.  22,  Ho.  2.  pp  327-329 

Trans  Frew:  Pribory  i  Tekhnika  Eksper inant a  2.  37-40  (March- Apr i 1 
1  979) 

*  oT  regulating  tha  magnetization  of  farrita  is  dascribad 

whtcn  allows  tha  choice  of  the  optimum  conditions  in  tha  process  of 
self-acceleration  of  beams  in  ferrite  structures.  Tha  magnetizing  is 
accoir;i  i  ,  shed  with  two  coaxial  solenoids  which  are  simultaneously  used 
focus  tha  beam.  Tha  results  of  on  experimental  investigation  of 
the  described  means  are  presented 

Primary  Keywords!  E-beam  Generation;  Self-acceleration:  Ferrite  Ring; 

Mognatiaot i on;  Coaxial  Solenoid 
COPYRIGHT:  2  9  7?  PLENUM  PRES*.  POINTED  WITH  PERMISSION 


7066 

(SWITCHES,  CLOSING) 

(Gas  Gaps.  Systems)  # 

STUDY  OF  PARALLEL  OPERATION  OF  CONTROLLED  SPARK  GAPS 
VL.  Zaients,  G.S.  Kichee»a  aid  P  I.  Shkurcapat 
M-I  Kalmin  Leningrad  Polytachni cal  Institute.  Leningrad'  USSR 
Sov'C*.  Physics-Technical  Ptyaics,  Vol.  7,  No.  11-  do  1023-1026 

Trans  ■'ron:  Zhurnal  T  ekhn  i  chasko  i  Fiziki  S2,  1386-1391  (November  1962) 
T hn  parallel  operation  of  several  controlled  spark  gaps  at  a 
working  voltage  of  50-150  kV  was  investigated  in  a  circit  s'milar  to 
that  of  a  generator  of  large  Pulsed  currents  with  delay  cable*.  The 
pr«ct  i  cadi  1  i  ty  of  oorailel  operation  of  the  geps  is  dtvncnstre  too 
Recc mnnnoat • ons  for  the  design  of  such  generators  are  given.  6  Ka#s. 
p  r  •  '<!'V  k  oy  wo  r  d  s  t  Spark  Gap.  Trigat-on;  Pf.-ellel  Operation:  150  kV 
Operating  Voltage;  Desiqn  Considerations 
CGPYR I GNT :  1963  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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<p,J«.SE  GENERATORS;  ENERGY  STORAGE.  CHEMICAL;  SWITCHES.  OPENING) 

(Flux  Cc»oressioi;  Flux  Compression  Generators;  Explosive  Fuses) 

TAKE-OFF  OF  ENERGY  FF-OM  EXPLOSIVE-MAGNETIC  GENERATORS  TO  AN  INDUCTIVE 
LOAD  USING  THE  BREAKING  GF  A  CIRCUIT 
V  A.  Demidov.  E.I.  Zharinov,  S.A.  Kazakov  and  V.K.  Chernyshev 
Moscow.  USSR 

Jr-urnol  Of  Applied  Mechanics  And  Technical  Physics,  Vol.  20,  No.  1,  o;» 
32*36  (02/1979). 

Trans  From  Zhurnal  Prikladnoi  Mekhr.niki  i  Tekhni  chesko  i  Fiziki  1, 
43-48  ( January- February  1979) 

The  use  of  explosive-magnetic  generators  (EMG)  for  plasma 
experiments  and  for  other  physical  investigations,  along  with 
questions  of  increasing  the  electromagnetic  energy,  poses  the  problem 
of  the  fo-motion.  in  the  external  load,  of  current  pulses  with  steep 
leading  fronts  in  the  microsecond  range.  One  method  for  the  rapid 
taxe-oft  of  energy  to  the  load  is  the  breaking  of  the  finite  circuit 
of  the  explosive-magnetic  generator.  This  is  done  using  commutators 
based  on  tne  electrical  explosion  of  thin  conductors  or  on  the  basis 
of  th«  mechanical  breakdown  of  conductors  by  a  charge  of  exolosive. 

The  aim  of  the  present  work  was  a  d»t#'mi nat ' on  of  the  form  of  *he 
pulses  of  tne  current  and  the  energy  •  •»  an  inductive  load  as  a 
function  of  the  resistance  of  the  cii  scant  i  nui  tv  introduced  into  the 
circit  of  an  expl  os  i  ve-m.’-gnet  i  c  generator,  taking  into  account  of  the 
parasitic  mductnnc#  of  the  commutating  device.  14  Refs. 

Primary  Keywords;  Evolosive  Flux  Compression  Generator*;  Inductive 

Load;  Analysis;  Theory;  Comparison  With  Experiment 
COPVRIGmt.  PLENUM  PRES*.  REPRINTED  WITH  PERMISSION 
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( BREAKDOWN  STUDIES) 

(Vacuum,  Electricel) 

DETECTION  OF  ELECTRODE  VAPOR  BETWEEN  PLANE  PARALLE.  Cfl-P;R  CiECTRODtS 
FRIOR  TO  CURRENT  AMPLIFICATION  AND  &R£AKPi'wN  IN  mCJUM 
O.K.  Davies  and  M.A.  Biondi 

Westinghouse  Research  and  Development  Cor  tor  •'  •  •  ir  ’A 

J  v  u  r  no  1  Of  Applied  Physics.  Vol.  41,  Mo.  .  ».  ra  ■  i  9  .•  0  > 

Simultaneous,  time-resolved  meoc  ts  te  v-  ..  ,-r  «t‘  <<*«* 

resonance  line  absorption  have  it- .  •  nJo  (r*  .  ;.i,  -.‘p*  .  . 

•  rd  O.a  microsecond,  re*P»~t  &  l  y  ■  •■  ...  •  «  .»>  (i  .  o  i 

plene-porel  lei  copper  e  .e<  1 -i.u,  .  .  >  *  m.»  *  ,  , 

been  carried  out  for  *.*  aioctrcna  n  ••  «.  '  •:  1  «  -  *  residin', 

pressures  in  the  low  I  S  'orr  ranje  •  «v*  experiment;  l  J;-.n  she*.  ’  ■*  ’ 
neutral  copper  vapor  is  i  vs«nt  in  *'>e  .  ere.  u<_.  roil-  v-,1..  >e  l.xfo<  •> 
the  current  incr««j#i  si'*ir  »iH,  •  r  ■  i .  •  •  -n  •-  v  •—  x  1  /  1  ;  in  i  -v 

that  the  veeer  i  genam  f.  •  1u  in;-  '  .nvk  j:  ’  ,V  •  -out 

m  cojpco,'di  i.r  ,  ■■  t  tg  t>  ■n.-Jown.  and  i  i  h  yhly  local  i  j  tr  the 
region  of  the  *.•*.  sequent  *i><trk  chon  .el  r  irtber.  the  vapor  own 
decrvn*a*  f-i  n  enthodw  t  j  mode  along  he  p/ th  of  the  subsequent 

mari,  channel  T  ie  are  consistent  with  a  model  for  vacuum 

h  r  eal.  dow,  prop-.m?d  rarer  tly  in  which  thw  transient  production  of 
vaour  i  m-ip  _<  atuly  prior  tg  breakdown  occurs  hy  the  evaporation  of  an 
anode  mac  ~  si»4  r  t  i  1  e  du'ing  its  transit  to  the  cathode:  am  pi  i  f  i  cat ;  m 
o f  the  prm'f.r  k uwn  cu"t-.t  in  this  vapjr  then  leads  to  broakdiw" 

From  the  d;  *  a  o  t'.ined  r  t  h#>  present  experiment,  it  appears  that 
bronk.jc>"'  *n  cur  s  P'liwrly  while  tha  macroparticle  <s  located  between 
mid-yap  m-  1  *•  e  cathode  9  Re*s. 

Primary  He  “d*:  Vacjum  Breakdniin.  Prebreakdown  Current;  Ci;-*ent 

Growth:  Copper  Vapor;  l£-9  To'r  Pressure:  R%scr>ar-v 
L i ne  Ahsor  Pt  1  on 
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(BREAKDOWN  STUDIES) 

(Gas ,  E-berm  » 

VOLUME  DIS'HARGE  -vciTED  1m  a  CAS  BY  AN  FLFCTRUH  BEa?-  ?n  T»<F  CASf  0? 
iHr  i  .'IDS  IONIZa  I  ’  «N 
0.8.  Evdol  i  «ov.  O.A  Meaya**  and  v  .  Ponomare. 

Academy  of  Sciences  o*  the  uS.k.  USSR 

Soviet  Journal  Of  Plasme  (hy*,-.  Wol  1.  No  2-  on  7O7-206  <04X1977* 
Irens.  From-  lit  P  1  a r»v  t.  \i  1  ■  364  ( M»rc An-  •  .  9  ’  i 

A  phenomen  logi  cal  nr  *-:iati9ii  is  used  ♦«  analyze  thy 

processes  occurring  w.t*.  ih*  cclurnn  o*  a  ga*  el'sehargj  excited  b.  a 
electro*  beam  in  the  case  in  ,>  .ich  l.k'»m  s  an  i  nhomigone-"* 

-1 1  st  r  i  but »  on  of  th,;  •***  r<  •  -  .iij'hpr,  electron  i  *>n  o.vi  i  *r, 
the  discharge  gap.  The  ea>  iv  •j-e  .x  :  *  in*  protws'  and  the  s'kO.iy 
staff,  are  studied.  The  s*i...  ,*•••.»  •  c  r  i  I.u*  ■  •  f  t*-*  #  ’.  u..  *  i 

f’eld  and  th.*  specific  im.*.  ir  t  >e  c  V.'i-.rgi-  Loli/m  are  * 'u  . 
vo  i  t  age  -  cur  rent  cl«ratt*’  •  ‘  i  s  a  j  *.  j  tu-n,  t  ,  me  depen-'en1. 

so  I  u  *  i  on  *or  t  he  g  i  r  r  t  '  •  c  field  •  r.  t'o  cr  i  jr>n  an  •>»  *  t  em-jm  a*  ».•’ 

early  timp  (after  *  time  « -  •  .  ■»  c  •.  ..  ^cr<  *  *  .  i.B  t-mw  *  eq„  -tr. 

to  reach  stendv  -  Sta*  e  ret-.  »-nw.  r  ■  A.  a  boon  ,  -rent  dens  ‘  y  or 
the  r, ,  f'Qr  of  a  f  nu  "•  r  r.  r  «-  •  ,  h  s  l  „  -  •  a  Cv  1  -  Hill  .  ♦  » •  ■  hy  f  TP  1  •  Z  r  d 

•  l  •**  *  r  C  n  s  •  an  d  '  st  O  t  *  he  *  eld  d>  *.  ♦  r  I  b  .  a*  »*  r  ‘  *  •  mgs  1  )  f*f 

Primary  Keywords  Gas  B  r  e  r »  •  •• >  T  ■  >  l*'  tel  i*.  e-i«  .  .  i'c  i  j*i' 

Disci  •••  ,  i-  ,  T,>*(iv 
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(SWITCHES.  OPCNING) 

(Explosive  Fuses) 

A  MECAAMPERE  SUIT  CM  WITH  AN  EXPLODING  FOIL  FOR  THE  INVESTIGATION  OF 
MAGNETIC  CUMULATION 

V.G.  Kuchnskii,  V.T.  Mikhkel'soo  end  G.A.  Shneerson 

Leningrad  Polytechni cal  Institute.  Leningrad.  USSR 

Instruments  And  Experimental  Technique*.  Vol  16,  No.  3,  PP  783-786 
( Oo/ ' 973) . 

Tran*.  From:  Pribory  i  Tekhni ka  Eksperimenta  3,  108-112  (Mey-June  197') 
A  device  with  an  exploding  foil  allows  the  rise  time  of  the 
Current  in  tha  discharge  cu-rent  of  a  capacitor  bank  into  a  one-turn 
Solenoid  to  be  reduced  by  a  factor  of,  10  to  IS,  and  a  current  having 
An  amplitude  of  1  MA  to  be  obtained.  A  switch  device  is  described 
which  is  usee  in  a  circuit  for  i nvest i gat i ng  magnetic  cumulation.  A 
krocedure  for  choosing  the  parameters  of  the  foil  is  expounded,  and 
the  possibility  of  using  simple  phenomenological  models  to  describe 
the  variation  of  the  foil  resistance  during  the  commutation  process 
*s  considered.  8  Rtfs. 

Primary  Keywords  Exploding  Foil;  Pulse  Front  Sharpening;  1  MA 
Current;  Foil  Parameter i zat i on ;  Design 
Considerations.  Phenomer o logi ca 1  Explosion  Mrael 
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(BREAKDOWN  STUDIES) 

U  quid.  rif.t-iiAl) 

CHARACTERISTICS  OF  AN  UNDEPWAVEP  SPARK 

V.V  Sr-e-ko  and  E  V.  Krivitskii 

Planning  A-id  Dosign  Bureau  Of  E lectrohydraul  i  cs .  Academy  of  Sciences  of 
rhe  Ukrainian  SSR.  Nikolaev,  USSR 

Sov-et  Fhy  *  i  cs-  Tecrin  i  r  a  1  Priy?.ics.  Vol.  22.  No.  1,  pp  52-57  (01/1977  ). 

Trans.  Fro*-..  2hurnal  T  ok  hn  i  chesko  i  Fiziki  47  ,  93-101  (January  1977  ) 

Tne  energy  oalunce  in  tne  channel  of  an  underwater  spark  is 
sna'y.-eo  ‘or  the  -loin  stage  of  the  d'seharge,  tho  first  current 
tu.se.  It  is  shown  that  for  a  homogeneous  discharge  the  specific 
I Hsrnfii  energy  ,5  proportioral  to  the  conductivity  of  the  spark 
during  th's  time  intervAi.  Ihe  radiation  energy  calculated  roughly 
for  a  broad  range  of  discharges  under  the  assumption  that  the  channel 
am  ts  as  an  absolute  blackbody.  The  redi it  ion  energy  constitutes  a 
'mall  fraction  of  the  overall  energy  balance  ard  car  be  neglected. 

The  d  i  .•.mete  -  of  the  5P»rk  charne!  visible  in  transmitted  light  is 
related  to  tht  channol  resistance.  Approximate  expressions  ere  found 
for  the  motion  of  t’-e  snark  channel  and  for  its  initial 
porameters-the  radius  and  tho  electrical  resistance  12  Refs 

Primary  Keywords!  Water  Breakdown;  Energy  Balance;  Homogeneous 

Discharge;  Blackbody  Radiation;  Channel  Resistance 
Calculation;  Theory 
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(Breakdown  studies;  breakdown  studies) 

(Liojid,  Electrical;  Surface  Flashover) 

CkEEPAGE  DISCHARGE  A10NG  THE  SURFACE  OF  SOLID  DIELECTRICS  IN  UAT£R 

p  N  Das'uk.  AS  Emel’yanov  and  T.A.  Ivanova 

Soviet  Phi/sies  Journal,  Vol.  11,  No.  2,  pp  71-74  (02/1968). 

Trans.  Frcr  Invest, ya  VUZ.  Fizike  11.  111-117  (1968) 

r*pirimentel  data  is  given  for  the  discharge  voltage  for  creepega 
di  .charge  i '•  tap  wr.te-  as  a  function  of  tho  thickness,  flange  length, 
creep*. i  path  o.p-  dielectric  surface),  permittivity  of  the  solid 
o  *  i  ’  c  ,  f.eld  conf  i  g  jrat  i  on ,  polarity  of  the  applied  voltage 
nt  2  ip.  »'>ci  p  number  o4  other  parameters.  The  experimental  date 
d'  scun't"  i'-a  the  belay  time  with  dielectric  flange  sparkover  by 
crave,-  ge  oi  *  .‘  *rgc,  the  average  discharge  propagation  rat*  for  both 
p  ■»»•»**  i  i»-..  a:  :  *  no  crerraoe  discharge  currant  aid  leakage 
e  •  s*  u- ' v  5  F  » f s 

,  *  *.  rds  C  r  i  (i-'ige  Dircharge;  T#r  Water:  Dielectric  Surface- 

Fl.ingn  ..ength.  Solid  Insulator  Permittivity;  Field 
Cor  f  i 'jurat  •  nn  ,  ’uls*  Length 
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ELECTRICAL  DISCHARGES  IN 


••  I  .•y-w.  US'  R 

.  1-  -,-s- i  r  r:  piysics.  Vol  11,  Ho .  2.  PP  245-248  (08/1966). 

..  7n-rr.fl!  lekh.n  rheskci  Fi*iki  36.  338-341  (February  1966) 

Ne*.  av<  •’  t  .i  ■  t*o*  i-  »vi'  been  obtained  on  anomalous  electrical 

n  •  c.*  .  iqmds  .urrert  cutoffs  occur  et  different  times,  end 

■  •  «  •’e.ifii  t*-e  place  under  the  effect  of  positive  or 

j  *  * ..  i  w »  ■ 1 1.  a  1  voltage  unless  t  Fie  electrical  strerigth  of  the 

i  .>>  o*i.i  %  restored.  2  Re*s. 

•s>  -  '%•  liaui-J  B-ea^cJcw'i .  Sovo-al  Liquids;  Current  Cutoff; 

R  i»  i  gn  t  i  O'-  •  0  ?  I  1  1  •> tor  v  D  1  S<-  nargv 
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(St AK DOWN  STUDIES) 

(Vacuum.  Electrical) 

EF»CCT  OF  A  TRANSVERSE  MAGNETIC  FIELD  ON  THE  BREAKDOWN  IN  A  HIGH-VACUUM 
DISCHARGE  GAR 

V  A.  Potrosov  end  N.V.  Chnrk* jsk i • 

Soi :»t  Phy  - 1 cs  -  (pchnirel  Physics.  Vol.  22.  Ho.  5,  pp  565-569  (05/1977). 

tra-n.  Frim.  Zhurnal  T ek hn i c hesko i  Fiziki  47,  946-953  (May  1977) 

T-e  o*  n  transve'se  nagnaf,c  field  on  the  breakdown  fiald 

c*  »  jur  discharge  gap  >s  studied  experimentally  for  residual  ges 
pr«*s-  r*x  n-lE-4  -  IE-7  Tori  in  the  working  volume.  The  length  of  the 
m sc’  i-ge  c»n.  d.  and  ♦ he  shop®  of  the  working  surface  of  the 
all rim,  p*  irt  varied  in  tho  experiments.  The  magnetic  field  i» 

.--i,ri  «: v c :  the  range  H-0-60PO  Oe.  The  experimental  data  on  the 
•  • d- ,r  v>l‘*oe  o *  a  h'gh-v»cuum  discharge  gap,  U/sub  */  are 
‘  «rpirical  h.ii.ticnj,  U/sub  s/  =  f(p,d,H).  6  Refs 

•  v  fe-.  we'd-  Vacuum  Breakdown.  Transverse  Magnetic  Field; 

Variable  Gan  Spacing;  Variable  Electrode  Geometry; 

6Cin0  Oe  field  tiiportcal  Formula 
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(BREAKDOWN  STUDIES:  BREAKDOWN  STUDIES;  INSULATION,  MATERIAL; 

insulation,  material) 

(  EUctradei;  Gas,  Electrical;  Gas;  Liquid) 

EFFECT  OF  CATHODE  SURFACE  STATE  ON  THE  DIELECTRIC  STRENGTH  OF  GASEi  AND 
LIQUIDS 

Yu.L.  Stankevich  and  V.G.  Kalinin 

Soviet  Pnysi cs- Tqchni cal  Physics.  Voi .  14,  No.  7,  pp  949-954  (01/1970). 

Tra-s.  iror •  Zhurnel  Tekhni chesko i  Ft/iki  39,  1264-1271  (July  1969) 

Effects  of  the  cathode  surface  state  on  the  dielectric  strength  of 
gases  at  high  pressures  and  of  capacitor  oil  in  thin  {<  =  0  2  rum)  g»jps 
hove  been  studied.  The  mechanisms  for  the  possible  effects  of  various 
types  of  surface  i rregular i t i os  and  contaminants  on  the  pressure 
dependence  of  the  static  and  pulsed  breakdown  voltages  for  gases  hevu 
been  examined.  The  experimental  results  show  thct  the  polycc  ystel  1 1  ns? 
structure  of  the  cathode  is  one  reason  for  the  scatter  and 
nonrqprodur i bi 1 i ty  of  breakdown  voltages  in  gases  at  high  pressures, 
especially  with  smell  inferelectroda  gaps.  The  use  of  single-crystal 
cathodes  permits  higher  p'-ebreakdown  voltages  in  both  gases  and 
liquids  Covering  the  cathode  surface  with  a  thin  1 > ou i d-d* elec t r > r 
film  s> gn ' f i cant ly  .n.r eases  the  pulsed  dielectric  strength  in  a 
ejas-filled  gap  The  results  agree  with  the  hypothesis  that  the  m/m 
souce  of  primary  electrons  during  breakdown  by  short  voltage  pulses 
is  fiqld  emission  fr^n,  the  cathode  surface.  7  Refs. 

Primary  Keywords:  Gas  Dielectric  Strength;  Liquid  Dielectric  Strength; 

Cathode  Surface  Effects;  Several  Gases;  Transformer 
Oil:  S i ngie-crystal  Cathode;  Polycrystal  1 1 ne 
Caf-ode;  Dielectric  Liquid  Cathode  Film 

COPYRIGHT;  1970  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

EFFECT  OF  ELECTROSTATIC  FORCES  IN  VACUUM  BREAKDOWN 

T  L-  Gufel’cJ  and  V  V  Postnow 

All -Un i on  Institute.  Moscow.  USSR 

Soviet  Phys i cs- Tachn i cel  Physics.  Voi .  23.  No.  8.  pp  994  (0S/1978). 

Trans  From  Zhur^al  Tekhn ? chesko*  Fi/iki  48,  1750-1751  (August  1978) 
Eiectrostet  e  forces  elay  two  roles  in  the  prebreakdown  state: 

They  activate  diffusive  mass  transport  and  damage  the  surface  layers, 
thus  mcreosing  the  field  at  surface  i rregular i t i es  and  reducing  the 
average  breakdnwn  field  If  these  processes  are  to  occur  the  field 
mean i f i cat i on  at  the  microscopic  protuberances  must  be  a  factor  of  a 
hundred  or  more.  In  certain  cases,  e.g..  removal  of  aggregates  wh-cn 
ar*  weakly  bound  to  the  surface  (polishing  proaucts)  or  the  rcmcvaJ 
of  elements  of  deposited  film,  the  field  megnt  ftcet  fe«  need  no*  t>e 
high.  5  Ref s . 

Primary  Keywords:  Vacuum  Breakdown;  Prabreadown  Current;  Field 
Magn * f *  cat  *  on ;  Microproject i Ons 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

ELECTRICAL  BREAKDOWN  IN  WATER  BY  0.5-1.7-MV  PULSES  0.5-5  MICRCSECi"" 

ICNG 

V.O.  Tarasov,  V.A.  Balakin  and  OP.  Pecherskii 
Soviet  Physics-Technical  Physics.  Voi  16,  No.  8.  pp  1379-1380 
(02/1972). 

Trans.  From-  Zhurnel  Tekhn i chesko i  Fi/iki  41,  1749-1750  (August  lr7 
The  electrical  strength  of  outgessed  and  purified  water  is 
investigated  in  a  uniform  field  produced  by  a  sinusoidal  voltage  w • th 
amplitude  0 . 5- 1  -  7  MV  and  a  pulse  length  of  Q.S-5  m  i  cr  oseconds .  1 1  •«> 
breakdown  field  is  about  300  kV/cm  for  5-microsecond  pulses  end 
i  tv- r  eases  to  *80  kV/gm  fur  0 . 5-m  i  erosecond  pulse*  5  *vf  j 
Primary  Keywords  Water  Breakdown;  0.5-5  Hicri.ssi  cr-d  Pulse  lerg* 
300-480  KV/cm  Breakdown  Field.  Coaxial  Lines. 
Electrical  Strength  Of  Water.  0.5-1  7  MeV  Voltme- 
COPYRIGHT;  1972  AMERICAN  INSTTTUTE  OF  PHYSICS  RI PR  1  SI  ED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

ELECTRICAL  CMARACTF*IST  (. 

V.K.  Sholom.  E  V.  Kr • vi * * '  e 

Soviet  PhyS*  C»-Techn  >  ra  1  '*'vM 
(04/197S). 

Trans.  From;  Zhurnal 
Using  the  conch  t 
char ac ter i »t * cs  of 
squat  ions  a_e  obta 
inductive  raak  ovr 
arc  is  struck .  anc 
ischsrg*  as 


1«  . 


it. 


'  t  *-  1  » 


Tek»nichesk^  V  *  ,  k  '4,  1.5"  (Octane 

on  of  «ppr>u  .x«r«  irilff  il  ♦,»»  the  »!»■*' 

■  n  u'l'lerwa *  -r  ••f-jos’un  n*  r  ■,  emr-.r.- 

ed  vh«rh  i-arP  *  -s  *i  v  lei erm • ne  t'n 

'.L«»ge,  tf>v  minim  «  ■  ..  i  i  v.aii  for  kM  1 
* •  y  imrimuri  cu-^ent  "•  the  ar'.  stage  c‘ 

.rs  o*  the  parnn'tM  '  f  (he  disrhargu  c-- 
the  w  re-  (he  aerometers  of  thu  maximum  discharge  ere  obtained 
di  scha-  yes  cor  r  e  ipr  n  d  •  u  g  to  the  bcu-de-v  of  *he  curret  brpa*' 
condi'icr*.  are  di  ‘  i  m  'J  for  producing  *hp  max -mum  rate  of  enu-gv 
OCPO  •>  I  t  I  C  n  1  r  the  dis.hrrya  gap  1!  Rets 
Pri»(i  y  K#  words  Exploc  ng  w-re.  Unde  water  Explosion;  fmper  t  • 
Eou«>*  on;  Peak  Voltage  Calculation.  n,„.m.,ai  A- 
Cur ' en  t  Calcul«t'or 
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(INSULATION.  MATERIAL) 

(Sol-d' 

electrical  con:j:t;vity  of  oxFisr^i'S  in  strong  shuck  wav 
I  AA  B*  » sh .  M  S  T#i  »io  i  .md  V  A.  *  s-  .tr'f  i 

Sm/.et  Phys  i  r  s  JET  p  .  .  *.  1  n,  ;  IV  J  *»  1 7  "VJ96$) 

Trans  From  Zhurnel  «>  >rr  til'f.oi  i  TiJr«t  cheeks-  f  i  *  x  i  * 

22  2 5  ' J«  u*i y  T  76C ) 

The  electrica.  con.;.,  ‘.-v-ly  of  a  r,  Hate-,  and  ce-tem  sol*.* 
dielectrics  Suhjec'o1  • '  strcig  shoe*-  waves  has  oewn  measures  * 
elect*  ic«l  contact  J  measure)  ,;.es  of  the  specific 

cgnt.ir  t  i  v »  ty  in  t  a  snp  •  fro->t.  are  es  ■  ows  a’r,  05  ohm/cm 

water  o  2  ohm/cm.  a*  v  «c k  press-  •  *j|*roa  *o  elv  .‘ 

kg/  in  xm  it  is  few.*  t  -.  •  the  elecfrtt.ai  co  •:  .r.v'ty  e*  ’;e» 

or  paraffin  ree.hos  :  to  una-  c«.  a  v*Jua  w n-c-n  approximate  *> 

conductivity  of  e  *«til  i  ®i't 
Pr  *  airy  Keywc  'd  1  7  *  “v  r  •  •  *•  I  •>  s*  •  t"  *  e  0  f  psi  i  •  -  s  ..  ♦  «  nt  i  -• 

1H(  kmr  ■  ’  •  •  *  •-■MT,jTF  C*  ewrst;s  «‘-PI-*Tr'  M :  • 
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(BREAKDOWN  STUDIES) 

(Elec  t  r odes) 

EROSION  RATE  AND  PROPERTIES  OF  A  CATHODE  SPOT  OF  THE  FIRST  KIND  WITH 
SILVER  ALLOYS 

A  I.  Struchkov  end  H.l.  Prevoverov 

All-Union  Institute.  Moscow.  USSR 

Soviet  Phy si cs- Techni cal  Physics,  Voi.  ?3r  Mo.  11,  pp  1322-1324 
(11/1978) 

lions  From:  Zhurnel  Tg*hn  i  chesko  i  Fijriki  45,  2309-2312  (November  1978) 
The  erosion  rete  of  silver  alloys  in  the  sol i d-solut i on  region  is 
governed  by  the  electrical  resistivity  et  the  melting  pomt,  This 
feature  explains  why  the  erosion  rato  is  essentially  ("dependent  of 
tho  heat  treatment  of  the  alloy.  Estimates  of  the  ercsion  rote  for 
high-res* st i vi ty  alloys  on  the  basis  of  the  explosive  model  agree 
with  the  experimental  results.  The  theoretical  values  of  the  erosion 
rate  for  1 ow- r as * st i v i ty  alloys  are  twice  th«  experiment el  values; 
the  discrepancy  arises  because  the  explosive  model  neglects  the  heat 
removal  from  the  cu r r ent-concent rat i on  region.  10  Ref*. 

Primary  Keywords;  Cathode  Soot  Properties:  Erosion  Rate  Estimates; 

Explosive  Model;  High  Thermal  Conductiv  4y:  High 
Electrical  Conductivity:  Silver  Alloys 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

EXPLODING  WIRE  MECHANISM 

E.V.  Krivitskii  end  V.P.  litv»nenko 

Plann-n j  And  Design  Of  Bureau  Of  E lec t rohy dr eu 1 i CS ,  Nikolaev.  USSR 

Soviet  Physics  Technical  Physics.  Voi.  21.  No.  10,  pp  1218-1221 
( 10/ 19  >  6  > 

Iron',.  fro":  Zhurn«ti  T  ek  ho  i  chesko  i  Fieiki  46.  2781-20*7  (October  1976' 
The-  models  which  have  been  proposed  *er  exploding  wires  are 
a-.a-yzed  in  Leris  of  the  destruction  of  wires  roused  bv  hign  cur-unt 
H-uise*.  frr  va'ious  external  conditions.  1  ne  initial  point  o4  the 
explosion  con  be  determined  fmm  s'.'oc- imposed  simultaneo  .s 
osc i 1 1 oxcono  traces  of  the  voltage  ac-oss  the  test  samples.  The  time 
constant  (the  scale  time  of  the  e  vt.-.  s  i  on  >  >s  g-verned  by  the 
proper*  «  es  of  the  wire,  t*ie  ate  at  which  energy  ?  supplied,  end  the 
hydrodynamic  ch  1  r  ao  tqr  i  s  t  i  c  S  ;.f  *fe  stir  r  r  und  I  r.g  mccium  Confirmation 
13  found  for  the  suggestion  tint  fha  lose  of  metallic  conductivity  is 
d'-e  tc  urocesses  which  occur  simultaneously  throughout  the  wire 
volume.  21  Refs. 

Pnxi sr y  Keywords-  Exploding  Wire;  Initial  Point  Qf  Explosion;  Time 

Constant.  Wire  Geometry;  Environment  Consi der* t i ons ; 
Theory 
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(PARTKlE  BEAMS.  ELECTRON;  BREAKDOWN  STUDIES) 
t.*rpratiO’.  Exploding  Utres) 

EXPLOSIVE  ELECTRON  EMISSION  AND  FXPL0DING  WIRES 
M  M  Martynyuk 

Patrice  Lumumba  University  of  I nternet i onal  Friendship,  Moscow,  USSR 
Soviet  Physics-Technical  Physics,  Voi.  23,  Mo.  7.  pp  837-5*4  (07/1978). 
From;  Zhurr.al  Tekhn  i  cnesko  i  Fi»ik*  46,  1462-1*93  (July  1976) 

The  role  played  by  explosive  boiling  (phase  explosion)  of  e  liquid 
•"otol  »n  exploding  wires  and  exploding  sharp  -metal  points  is  studied. 
If  the  pulse  length  t/sub  i/  =  IE-7  -  IE-5  sec,  th«  explosion  is 
governed  by  the  stationery  homogeneous  nwcleetion  of  veeor  nuclei 
* s* ► t i unary  phase  explosion).  If  the  pulsq  length  t/sub  )/  <s  lt-8 
sec  the  r-ocess  is  not  stationary.  Data  on  exploding  wires  ere  used 
to  ca’c.  -te  the  temperature  and  the  current  dersity  in  the 
thpr-ion  c  em-sion  f-om  several  metals  at  the  begirn'ng  of  the 
st.-*  i  «••••••  y  uiftj#  expios-on.  T'  e  effect  of  the  electric  field  on  the 

thermionic  •'■'ijiri  is  token  into  account.  At  the  initial  stage  in 
ti*i  k  '.  t-  .-t  r  na  1  cxrlns,on  v  f  a  sharp  motel  tip  the  field  emission 
r'f  -rri;*  •■*  yvinv  w.«y  tc  explosive  emission  of  ele.t'cns.  The  current 
rice  •»  *  ha  initial  s*ogo  c*  explosive  em  "Mon  is  due  to  the  rapid 
ease  i "  the  emitting  surface  a-ea  in  *  >  explosive  formation  of  a 

*  •  r  !  /  d;  sner  acd  van  c>  r  -  1  i  Cu  ’  d  mixture  T).%  decomposition  of  this 

t  re-.  mi  c*  1  ly  unstable  r’hose  may  >1  i*y  a  role  in  the  nonsxat  i  onery 

•  <  n)  exrlosio'  cf  sharp  rate]  pen*. s  end  in  exploding  wi*es  The 
r  u  •  .Its  /<rB  i  snd  .o  nM-nst*  the  tem>  preture.  current  density  and 

i  •  *»  -.  «*  -.  *  *•  x •  'S'  /*  cathode  spot  in  a  vacuum  arc.  3)  Rafs. 

“•no-/  *  iwuor  H«  Fxrlosive  Electron  Emission:  Exploding  Wire*.  I 

Mota>  VtpcrDflt-f.'i;  Vnpor  Nucleetion;  Long  Pulse 
length;  Stationary  Process:  Short  Pulse  Length; 

Non  stationary  Process;  Theory 
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'i-  ce  CCNDITITNING) 

-able  Reactors) 

IN)  of  cleu»j**»gnetic  SHOCK  WAVES  IN 
•  ct  COHTAIMNG  UNSATURATED  FERRITE 


ivsi.-t  VO.  8.  No  9,  pp  8C5-813  (03'1964  ). 
i  ch« skoi  Fiiiki  33.  1080-1092  (September 


A  d'scuss’on  is  gives  r*  the  nonlinear  phenomena  observed  in 
transmits  on  lines  cont'inmg  a  ferrite,  in  which  the  remagnet  i  let  i  On 
takas  place  i ncc‘nr»nt 1 y .  A  study  is  made  of  the  ditsipetive 
it  9  ■  hr  s  i  in  nf  shock  wave  format -on,  as  wall  as  the  development  of 
•  t-oiiy  d  s:  ont  i  nu  1 1  ■  es  10  Refs 
pi  -  "I*-  /  ««ywo'-ds  jnsa*urated  Ferrite.  Nonlinear  Phenomena; 

Yra-'Sfi  ss*  on  i  ires;  Remagnet ' /at  i  on  ,  E  lec  t  romagnet  i  c 
Shoe  Wave  Formation.  Magnetic  Field  Rate  Of  Chenge 
•CO  TT.-T:  1  964  Ahf  o  ;  "  4  m  INSTITUTE  OF  PHYSICS.  REPR  1  N  T  E  0  W I  TH 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING;  SWITCHES.  OPENING J 
(Capacitor  Banks;  Ga«  Gaps.  Electrical,  Gas  Gaps,  Magnet  i  c  Field) 

A  GENERATOR  THAT  PRODUCES  POWERFUL  PULSES  USING  GAS- DI SChARGE 
COMMUTATORS  OF  THE  TR1QTR0H  AND  TRIOPlASMATRON  TYPE 
A. I.  Vishnevski i,  A. I.  Kuz'michev,  V.I.  (r i rhenovskt i ,  A. I.  Soldatenko 
and  A. I.  Shendakgv 
(i«v  f'olyteehn’C  Institute.  USSR 

Instruments  And  Exper i manta 1  Techniques,  Vel-  IS,  No.  5.  pp  1417-1419 
(10/1973) 

Trens.  From;  Rribo-y  i  Tekhnike  EksPerimen*e  S,  104-106 
(Sept ember -October  19)3) 

The  poss'bilitv  of  creating  a  pulse  generator  (moduletor)  with 
Partial  discnarge  of  tha  >torage  dav i ce  using  gas-discharge  devices 
having  a  cold  cathode  and  two-way  control  (triotrons  and 
tr i cpl a smo t r ons  >s  demonstrated  The  ignition  of  the  di scherge  in  the 
devices  takas  place  when  e  positive  pulse  is  erpliad  to  tha  control 
electroae.  Extinction  occurs  when  the  magnetic  field  is  removed  or 
reduced  below  a  critical  value  H/sub  c r/ .  The  generator  operates  in  a 
stable  manne-  at  a  voltagn  of  gp  to  IS  kV  and  allows  current  pulses 
of  close  to  J00  A  to  be  optpmea  with  smooth  control  of  their  length 
>n  the  13  to  ISO  microsecond  range-  A  Refs. 

Primary  Keyword-  Puls*  Gereator.  Tri©t-on  Gas  Switch;  Magnetic 

Field.  Co s* • a 1  Geometry;  Partial  Store  Discharge 
COPYRIGHT  19*4  PIENJM  iRfSS.  REPRINTED  WITH  PERMISSION 


7  C  VS 

(PARIICIE  BEATS.  ELECTRON) 

( Gamer  *t  i  on ) 

THE  LIU-10  HIGH-POUER  ELECTRON  ACCELERATOR 
A. I.  Pevlovskii.  V.S.  Bosemykin.  V.A.  Savchenko,  A.P.  Klement’ev,  K.A. 
Mofunov,  V.S.  Nikol'skii,  A. I.  Gerasimov,  V.A.  TenaneUin,  V.F. 
fcasmr-nov.  D.I.  Zenkov,  V.D.  Selemir  and  A.S.  Fedotkin 
Soviet  Physics  Dokiady,  Vol.  25.  Nc .  2.  pp  120-122  (02/1980). 

Ti  am.  From:  Dokiady  Akadeni  i  Neuk  SSSR  250.  1118-1122  (February  1980) 
During  the  past  few  years  a  new  direction  has  been  explored  in  the 
treat  on  of  high-power  generators  of  charged-part i cle  beams  with 
e-orgies  of  several  tens  of  MoV-lineer  induction  accelerators  (IIA) 
with  inductors  employing  radial  liras,  which  combine  the  possibility 
of  variation  cf  the  acceleration  energy,  by  varying  the  scale  of  the 
accelerating  system,  with  the  high  current  capacity  associated  with 
direct  discharge  of  low- i mpedance  lines  with  distributed  parameters 
This  paper  gives  e  short  description  of  the  construction  end 
performance  of  the  LlU-lD  accelerator.  5  Refs. 

Primary  Keywords;  linear  Induction  Accelerator s ;  Radial  Lines*' 
Acceleration  Energy  Variation;  Nigh  Current 
Capacity;  lIU-10  Accelerator;  Electron  Flux 
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( BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

‘fa  gum.  £-h«an;  vacuum  Gap*.  E-beam) 

initiation  of  electrical  breakdown  in  vacuum  by  an  electron  beam 

N  V  Selor.  E.K  Ostrovskii,  V.F  Gaidukov,  I.V.  Strelkov  end  L.N. 

Ke 1 ashr i kov 

So^-et  Physics-Technical  physics.  Vol.  IS,  No.  3.  pp  436-4J8  (09/I9":>. 
i  r«-  «  From:  Zhurr.el  Tekhr  i  chaskn  i  Fiziki  41  .  563-566  (March  19*1) 

a  system  has  been  <nvest. gated  *o"  initiating  a  discharge  in  high 
vacuum  us'ng  an  electron  beam.  The  dependence  of  d’ scherge  delay  time 
er  a lec t ron -beam  parameters  is  presented  It  is  shown  that  tf« 
hreakcown  time  >s  associated  with  a  specific  temperature  »n  tha 
region  of  the  anode  bombarded  by  the  electrons.  7  Refs. 
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( BREAKDOWN  STUDIES) 

(Exploding  Wires) 

MHD  CALCULATION  FOR  EXPLODING  WIRES 
Yu.D.  Bakulin.  V.F.  Kuropetenko  and  A.V.  Luchinskii 
Soviet  Phy si cs- Techni col  Physics,  iol.  21,  No.  9,  pp  1144-1147 
(09/1976). 

Tran*.  From:  2hurnal  Takhnicheskoi  Fiziki  46.  1963-1969  (September 
1976) 

A  method  of  analyzing  electric  circuits  with  exploding  wires  is 
presented  This  MHD  analysis  describes  the  entire  explosion  of  copper 
wires  with  an  accuracy  suitable  for  practical  purposes.  The 
conductivity  of  copper  is  found  os  a  function  of  the  density  end 
specific  thermal  energy  by  e  method  based  on  theory  and  experiment. 
The  calculations  use  on  equation  of  state  for  the  metal  which  takes 
the  evaporation  of  the  motel  into  account.  Calculated  results  are 
given,  and  compered  w' th  experimental  date.  11  Refs. 

Primary  Keywords:  Exploding  Wires;  Copper  Wires;  MHD  Analysis.  Coppur 
Conductivity.  Equation  Pf  State;  Theory 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

PRFr.I«.CHARGE  PHENOMENA  IN  LIQUIDS 

L  .  E  .  Ba lyQ • n 

Soviet  Physics  JETP,  Vol.  3.  No.  3.  PP  355-381  (10/J9S6). 

Irens-  From;  Zhurnal  Eksper  imentel  ’  no  i  i  Teoret  i  c  hesko  i  Fizmi  30. 
464-470  (Mr-ch  1956) 

The  results  of  an  i  nves*  i  i»at  i  on  of  preb.-er  oown  phonom*  >»  n 
transformer  oil,  castor  oil,  xylene  and  distilled  water  are 
-resented.  At  voltages  eufficient  for  brenkdo-n,  it  is  shown  that 
ionization  by  collision  occurs  during  the  statistical  delay  le-'v1'. 
resulting,  in  e  time  of  approx  imetel  y  IT-f  *e.  •  i  *»  the  orodurton  ’* 
electron  avalanches  and  small  itree:  * 

lead  to  cumulative  breakdown,  but  *ri  «,  *•  ».a'  *!•'->  t-’-go  ’  n 
bean  established  that  breakdown  -  «.  .cur  v -i  Wr  •  t  <  -a  • 

is  greater  then  5-8  x  IE-6  #•»->  *  :  shown  *  i»|  i-*  o  **»•-■• 

water  with  highly  inhom-ig*  eo^s  n»Vi  tr;.  b»  »o«  r"».i  • 

depends  on  the  Pote.ilv  nf  ‘.'■e  l-j  **  *  I:t'e-  '  •  coBiti**,  • 

during  the  statist  ex!  de  L  a  v  1  '  r‘  «'»i  ‘  -fly  col urn-  vi 

vary  small  radius  i  ■:  '  irmed  !n  ebr,^t  IE-6  sec  16  R»  s. 

Primary  Keywords  Lieu  d  Bred-Mow  .  ®  «,..*r»rd«vi  T  r  ior*-r' 

Col'  s  ir,,  .  :  1  .  •,»  I  •  •  1  Dalai 

Men*.  .  vrlenc  jl  .#'"■■■  water;  Im»»*  •  »**' 

Oil;  Ias*nr  Oil;  Xy! »  :e 
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(BREAKDOWN  STUDIES;  SWITCHES  -  CLOSING) 

(Vacuum.  -lec-‘-ical;  Vacuum  Gaps.  Electrical) 

5PECTR0r;- UF IC  STUDY  OF  A  CONTROLLED  DISCHARGE  IN  A  HIGH-VOLTAGE  VAC 00* 
SWITCH 

GS.  Kirhaeva  and  M . I .  Chepkelenko 

M.l.  Kaiimn  Leningrad  Po i y t echn . ca 1  Institute.  Leningrad.  USSR 
Soviet  Physi  es-Techni  cel  PhyS’CS,  Vol.  16,  No  10.  p.i  1704-l7».7 

(94/1972)  .  .  „  „  ,  , 

Trans  From:  Zhurnel  Takhnicheskoi  Fiziki  41.  2151 ‘2155  (October  If  . 
Spectral  methods  hn»  been  used  to  study  effects  doe  to  the 
astir :als  used  »n  the  elements  of  a  controlled  high-voltage  switch 
(cathorlo,  anode,  tr  cur r  ,s  systems,  r,  d  insulat  ng  wall)  a*,  an 
ifvt'Bl  pres-.ure  of  *  \.:  -j  Tor;-  .  t-.a  *ork-.ig  chamber  .  * 

*onpe-iodic  (015-15  micr  jseco-iJ)  Current  at  1-7  k  A  is  used.  The 
e-itss  ?'■  soec*ra  ir,  studied  in  the  yos  a-  a  ht'0 1  •  and  in  indiviou* 
reg’ms  during  the  *t  '"H  discharge  u.->ect*a  are  studied  m  thv 

primary  gap  with  v«>  nui  O  iCteorfO  materwits  The  m.jter, els  if*  t*  * 
primr-y  and  cortroi  ei ec -.i  udes,  the  msu*«tion  or  *,f'e  trigger.ng 
system,  ar.d  the  insulatirg  -oils  of  the  vacuum  chamber  (ne«-  tho 
electrodes)  af  +  ect  the  d'scn*rge  The  ms  -or  go  *n  cort-oljed  v* 

IS  due  tt  oropagnl >o  i  of  a  ulasma  5e*  *r om  the  ■ v  1 ♦ ' on  ,^g,on  1 
Refs 

Primory  Keywords:  Vac  'vm  Breakdown,  i r  ggered  Vecvu"  Gap; 

s  v  >  t  oi'it  D-aamst’C.  Savv-.i  Tle;t  'la 
'a‘»>  j.-  |,iii'  f('iits,  7  >*  C  >  r  r  e—  * 

rD’rPjGHT  r  19’r  4Mr  * l '  *-  .•  '  '  '  I' t  hH>SK5.  RFff  t‘’!r  kl  *' 
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r  POWER  CONDI T IONIHG) 

P  *5*Th?rSTRUCTURESOF  THE  FRONT  OF  ELEGTRGMACNETIC  SHOCK  WAVES  IN 
TRANSMISSION  LINES  WITH  NONLINEAR  PARAMETERS 
A  M.  Belyantsev.  A.V.  Gaponov  and  G.I  Freidman 

Radi ovnysi cal  Scientific  Research  Institute.  Gorki  State  Jniversity, 

rm.c,-T.cHnic..  Physic.  V.I.  10.  No  *  •  ,*3j75S’1  < '  ’Ll  > ' 

l ran 3  From  /hurnal  TeVnn * et esko i  Fiziki  35.  677-689  (April  1965) 

*he  profile  of  an  el ic t r nmegnet i c  wave  which  propagates  in  a 
nonlineor,  nondi sners • ve  medium  is  distorted  during  the  prcpigi.ion 
process  in  such  a  manner  that  breaks  can  occur  in  the  coot < nui. y  o 
the' field  vectors,  and  el ectromegnet i c  shock  waves  ere  generated.  n 
■  xect'.y  th#  same  ways  as  in  the  cor  respondi  ng  problem  of  gasdynami  cs 
or  marmet  a hyd rod yn am i c  s .  the  presence  of  scatter  in  the 
n i gh- frequency  region  «lemi~ates  the  di scontinui t »aa  »n  the  solutions 
which  describe  tho  electromagnet  i  c  waves  i  .i  nonl  i  r.*«r  medt  a  ;  >n 
part-rular,  it  also  loads  to  *-be  establ  i  shment  of  a  finite  width  of 
♦.he  shcc-k-wave  front-  In  the  present  articla  one-di  mensi  oni» 
elect r omogret i C  waves  are  considered  >n  transmission  lines  with 
nonlinear  parameters.  Particular  attention  shall  be  paid  to  the 
relation  between  the  structure  of  the  shock-wave  front  end  the 
scattering  oroparties  of  the  transmission  line.  12  Rets. 

Pr. miry  Keywords  Puls#  Forming  Line;  Shock  Wave;  Dispersion;  Finite 
Shock  Front;  Stationery  Wave;  Thaory 
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SWITCHES.  CLOSING) 

‘rtlN-.t'ENT  lj;»5lol*OF  »  H1GH-V0L1  AGE  LOW-PRESSURE  TRIOCERED  SPARR  SAP 
li.S.  Kichaevn  .  „.eB 

m  i  Kalmir  Laningrad  Poly  techn  i  cel  Institute.  Leningrad,  USSR 
«tviec  Physi cs~ Techni cal  Physics.  Vol.  18.  No.  9,  pp  1552-1555 

Tp-&v«  'prem:  Zhumal  Takhnicheskoi  Fiziki  41  ,  1963-1968  (September 
1971) 

Delay  times  end  jittmr  of  a  triggered  mo*rk  gap have  beeh 
investigated  at  6-50  kV  end  initial  Pressures  in  the  r®nO« 
appr  ox  ■  m.i*  e  i  y  6E-5  -  6E-2  mm  Hg  as  a  function  of  gap  size  "im), 

.o  tree  f*vla''ity.  triggering  arrangement,  and  triggering  current  At 
pressures  a,»pr  o  r  i  metely  4E-3  mm  Hg  end  greater  the  triggering 
melanism,  -s  es»ncie+ed  with  ionizing  collisions  between  the  residual 
gas  and  elections  from  the  trigger  soark .  At  lower  pressures  (IE  3 
l£.-5  mrn  Hg  I  the  role  of  the  Maime  jet  from  the  ignition  region 

Pf  .,,T'y'’Kwworrts:,;“Tf9.gvared  Spark  Gap;  Tr  gatrnn:  Delay  Measurement; 

Jitter  Measurement:  6E-5  -  6i.“2  Pressure  Range.  50 
kV  Or  er at i  ng  Voltage;  Tr*  g*e*'ing  Mechani  sm 
f'J*>  Y’*  Iu*< r  '9  72  AMERICAN  INS'ITUTE  OF  Pi'^SlCS.  REPRINTED  WITH 
PtRPTSSIC^ 
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<■'  RT  JCt  E  BE»“S.  C.  MIRON) 

I*. en.  e  .  i  <-  •>)  ^  p,(lSED  ELECTRON  BEAM  ACCELERATOR  *  AQUAGEN* 

*  r.  tvrvu  V.T.  Brvarintsev.  E.L.  Astrelin,  V.A.  Kapitonov  and  V.M. 

*  *•  o'  Nuclear  Pliysics.  Siberian  Div.  of  the  USSR  Academy  of 
n*  i  o*  Novosibirsk.  I),  on  . .  .  .  m  i  yi  m  i 

•e'f.  JE'.E  Pulsed  Power  Conference  Proceedings.  Paper  lllt-ll  cii'jx/a/. 
t-v  B.L»l#r«to*  'Agurgen'  is  designed  for  producing  the  pulsed 

uith  ,  cu-r.nt  »»  40C  *«,  «n  .l.ctr.n  “f.  !  •  JT"*V 

for  69  ns.  The  expectiv#  total  beam  energy  is  about  l».to  15  kj .  The 
acr  el urator  will  be  usnd  for  plasma  heating  by  relativistic  electron 
beam  >  n  the  model  experiments  on  the  \nse  plasma  confinement  in  the 
multiple  mirror  device  'G01  II*.  20  Refs.  ,  . 

Primary  Keywords:  'Aguagen*  Accelerator;  High  Current;  High  Energy, 

Water  Dielectric;  Numerical  Calculation,  F’eld 
Calculet i o  ’ 

Secondary  Keywords:  Plasma  heating 

COPYRIGHT;  1976  lfcLE,  REP TINTED  WITH  PERMISSIOH 

71  30 

{PULSE  GFNFKA’ORS;  SWITCHES.  CLOSING) 

PU'LEt  GENERATOR  EA5ED  ON  T ACI IRONS 
V .  U  Dvnrnikov.  S.T.  latcshkm,  L.I.  Yudin  and  V.M.  Komarov 
hjiuc  f  nor  gV  Institute,  Moscow.  USSR  u  „  ... 

in‘ri'C-t«  And  Exne*- imontal  Techniques.  Vol.  18t  No.  2,  PP  455  4S8 

* -rns. 1 F ram:  Fribcry  i  Tekhnike  Eksoartmanta  2.  107-110  (March-Apfi) 

A  circuit'^  s  presen tad  for  shaping  voltage  Pulees«cro»»adj»t#nt 
-.aprcitwa  load  of  apnrox i mately  70  pF  using  industrial  TGUI  5/12 
*  ,o  i  tro'  s  as  the  comm.it at ing  elements.  The  output  pulses  have  an 
n-p  ituiin  oi  20  kV  at  a  rectifier  voltage  of  5  KV .  end  a  length  of 
-  qp.'ovms*  1  »v  70  nsec  for  a  leading-edge  duration  not  exceeding  35 
r,.#-  ihe  instability  of  the  delay  of  the  output  pul  ses  relat  i  ve  to 
i,-  (JhM  the  >nput  of  the  tacitrons  is  approx  mately  1  nsec.  The 
,  Ml'*1'  r n  freawenev  of  the  pulses  is  120  kHz.  8  Rats 

r „  p.ilae  Generator;  Tacitron  Switch;  20  kV  Output 

Vni-age,  0  n4  Pulse  length.  1  ns  Jitter 
0>  rF'  ‘IT  1  97  6  PLFhLM  PRESS .  REPRINTED  WITH  PERMISSION 
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(POWER  CONDITIONING) 

(Puls*  Forming  Networks) 

A  SHAPER  THAT  PRODUCES  SHORT  PUISES  ACROSS  A  CAPACITIVE  LOAD 
L  Z .  Gogo 1 i tsyn 

Leningrad  Electrical  Engineering  Institute.  Leningrad.  USSR 
Instruments  And  Experimental  Techniques.  Vol.  16.  No.  5.  pp  1350-1351 
( 10/1 979  > . 

Trena.  From:  Pribory  i  Tekhnika  Eksper i manta  5.  93-*9 
( September -October  1979) 

The  circuit  of  a  shepor  is  considered  that  produces  pulses  across 
a  capacitive  load  and  whose  circuit  includes  and  additional  capacitor 
and  resistor  which  permit  the  shaping  of  pulses  with  a  length  shorter 
than  th*  tim*  required  to  restore  the  controlling  properties  of  the 
commutating  instrument.  3  Refs 

Primary  Keywords:  Pulse  Shaping  Circuit:  Rectangular  Pulse;  Capacitive 
Load;  Short  Pulse:  Switch  Recovery 
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(CHIRPY  5T0RAGE.  INDUCTIVE) 

( Inductors) 

CAL  Cdt  ATI  ON  OF  TOROIDAL  INDUCTIVE  ACCUMULATORS  WITH  A  D-CROSS  SECTION 
FROM  PARAMETERS  OF  A  DISCHARGE  PULSE  AND  OF  THE  CHARGING  DEVICE 
I  A.  Ivanov.  V.V.  Sirov  and  V.A.  Trukhin 
Moscow.  USSR 

Journal  0 f  Applied  Mechanics  And  Technical  Physics.  Vol.  18,  No.  5.  pp 
975-479  (06/1977) . 

Trans.  From  Zhu'-nal  Prikladnoi  Mekhaniki  i  Tekhn i chesko i  Fixiki  18. 

55-61  (July-August  1977) 

On*  method  of  increasing  the  power  of  the  discharge  pulse  of  an 
inductive  accumulator  is  based  on  the  use  of  a  scheme  with  a 
SMi tch-ov*' ;  W.th  charging,  the  soctions  of  the  accumulator  are 
connected  m  se-ies  and  with  dscharge.  in  parallel  In  this  case, 
•■•9'd  requirements  ar«  imposed  on  the  symmetry  of  the  cross  section. 
Such  r equ ’ -ament s  are  satisfied  by  constructions  with  a  toroidal 
field  (another  of  thoir  advantages  is  the  absence  of  scattering 
f  elds.  The  internal  rectilinear  section  of  the  coil  is  subject  to 
compression  in  the  direction  of  th#  principal  axis  end  to 
longitudinal  elongation.  In  e  construction  with  such  a  profile,  with 
umferm  equ  i  1  i  cat  '  on  of  th*  radial  compression,  the  action  of  the 
bending  moments  is  everywhere  completely  excluded.  The  form  of  the 
profile,  with  which  the  winding  does  not  undergo  the  action  of  the 
bonding  moments,  is  called  a  D~section.  A  construction  with  a 
D-scction  is  optimal  with  respect  to  energy  capacity.  Therefor*,  in 
comparison  with  other  variants  of  toroidal  construct i ons  in  coils 
with  a  D-section,  th*  specific  parameters  are  found  to  be  the 
highest .  2  Ref s . 

Primary  Keywords  Toroidal  Inductive  Accumulators;  D~cross  Section; 

Discharge  Pulse:  Toroidal  Field;  Optimal  Mechanical 
Strength;  Optimal  Energy  Capacity 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

CONTRACTION  OF  THE  DECAYING  PLASMA  IN  A  NITROGEN  DISCHARGE 
V.Yu  Baranov.  F.I.  Vysike'lo.  A.P.  Napartovlch,  V.G.  Hiz'ev,  S.V. 

Pigul'skii  end  A . N .  Starostin 
I.V.  Kurchatov  Institute  of  Atomic  Energy,  Moscow.  USSR 
Soviet  Journal  Of  Plasma  Physics.  Vol.  9,  No.  2,  pp  201-205  (•9/1978). 
Trans  From:  Fix.  Plezmy  9.  356-365  (March-April  1976) 

The  stability  of  a  nitrogen  glow  discharge  plasma  in  a  static 
elactric  field  has  bean  studied.  Gas-dynamic  effects  in  the  discharge 
gap  were  studied  witn  an  i nt*r fer ©meter .  Experimental  results  on  the 
electrode  effects  in  pulsod  discharges  are  reported.  Th*  discharge 
was  photographed  during  the  transition  from  tha  homogeneous  phase  to 
an  arc.  using  an  LV-03  time-loop  unit.  The  experimental  data  on  the 
time  of  this  transition  are  compered  with  numerical  celculat i ons .  The 
model  used  for  these  calculations  incorporates  stepwise  ionization 
from  mrtastebla  electronic  states  of  the  molecule  and  the  time 
evolution  of  the  gas  density  in  the  discharge  gap.  The  rate  constants 
for  the  elo'ientary  processes  involving  electrons  ere  calculated  with 
c  non-Maxwe 1 1 i an  electron  velocity  distribution  which  is  a  function 
of  f/n  and  the  average  vibrational  temperature  "f  tho  gas.  It  is 
concluded  that  the  tin®  required  for  the  discharge  contraction  is 
very  sensitive  to  the  gas-dynamic  perturbot i ons,  the  sterwisu 
ionization,  and  the  vorieton  with  vibrational  temperature  of  tha  rata 
constants  for  the  elementory  processed  15  Refs. 

Primary  Keywords  Ntrogen  Discharge;  Glow  Discharge;  Discharge 

Contract* on ;  5tat»c  Gas  Density;  Electrode 

Effects.  Experiment,  Theory 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

DEVELOPMENT  OF  A  PULSE  DISCHARGE  IN  LIQUIDS 

V . S .  Komel ' kov 

Soviet  Priys*  cs-Tech-i  i  cal  Physics.  Vol.  6.  No.  8,  pp  691-699  (02/19-?). 

Trans.  rro-i;  Zhurnal  Tekhni  cheskot  Fixiki  31.  996-960  (August  19£,1) 

We  show  experimentally  that  pulse  discharges  in  polarized 
(distilled  water)  ar.d  nonpolarized  (transformer  oil)  liqi'ds  are  th* 
result  of  a  leador  process.  In  a  low  resistor.ee  discharge  circuit  the 
leader  develops  continuously  In  high  resistance  discharge  c i re i t  a 
stepwise  movement  of  tho  leader  Jro«  electrode  to  electrode  *  noted. 
In  oil  a  secondary  discharge  takes  place  afar  tha  completion  of  the 
leader  stage.  We  present  a  qualitative  analyst*  of  the  phenomena 
under  study.  2 8  Refs. 

Primary  Keywords:  Liquid  Breakdown,  Water  Breakdown:  Transformer  Oil 
Breakdown;  Leader  Process;  Continuous  Leader; 
Photographic  Diagnostic 
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(POWER  CONDITIONING) 

(Pulse  Transformer s) 

CO/SUB  2/  LASER  HIGH-VOLTAGE  POWER  SUPPLY  BASED  ON  A  PULSED 
AUTOTRANSFORMER 

V.V.  Apollonov.  A. I.  Barchukov.  S.I.  Derzhavin,  1.6.  Kononov.  K.N 
Firsov,  Yu. A.  Shakir,  V.A.  Yemashch i kov ,  A.V.  Kr i vonosenko ,  S.S 
Pel ’t naan  and  B  V.  Sunk  in 

Physics  Institute.  Academy  of  Sciences  of  the  USSR.  Moscow.  USSR 
Instruments  And  Experimental  Techniques.  Vol.  21,  No.  6,  p>  16C2-1609 
(  12/1978)  . 

Trans  From.  Pribory  i  Tekhnika  Eksparimente  6.  131-133 
< November  -  December  1978  ) 

Me  describe  the  construction  of  e  high-voltage  system  with  a 
pulsed  eutotransformer  for  the  supply  of  a  CO/sub  2/  laser  with 
transverse  discharge.  Th*  system  parameters  are  U/eub  max/  =  159  W. 
I/sub  max/  =  20  kA.  and  the  length  of  the  discharge  current  T/»ub  o/ 

5  1  microsecond.  Several  model*  were  tested,  with  different  cut  * 
cross  sections,  transf ormat i on  coefficients,  and  numbers  of  turns  in 
the  windings.  Stable  glow  discharges  were  obtained  in  gas  mixtu-os 
CO/sub  2/:  N/aub  2/;  H*  =  1.2:3,  1:2 .2.  1:2:1. 5  in  *  velum*  60  '  « 

500  mm  at  energy  inputs  up  to  900  J/litt*r  atm.  9  Ra*s 
Primary  Keywords;  Pulsed  Autotrensf orm*r :  Transverse  Discharge  150  kV 
Voltage;  20  kA  Current;  Maximum  fn«rgy-(re'"*’«: 
Efficiency)  Minimum  Ene-gy  Release  Duration,  <-  16W 
Instantaneous  Power,  <-  1  Microsecond  Curran* 
Duration;  < :  40v  .'cu.cm.  En#» gy  Input 
Secondary  Keywords:  C0/sub  2/  laser  5gu»r  Supply 
COPYRIGHT;  1979  PLENUM  PRESS.  QtiRlu'.o  Wild  PERMISS'ON 
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(ELECTROMAGNET IC  Tli'V  GENERATION) 

(Magnet  h ) 

COMPRESSION  OF  MAGNETIC  FIELD  .  N  *N  IM»L0DlV.  SPH£RICA»  (.A 
V  K.  Bodu  1  ’  n  »k  •  i  ono  Y.j.A.  Hanvada* 

Moscow.  US’  R 

Journal  Of  ‘nplied  Mechanics  And  Technical  Physics.  Vol  11.  K,  k 
9  91-495  (  1  2 ' 1 9  7  8  >  . 

Trans  Fi cm  Zhumnl  Prikladnoi  Mekhaniki  1  Tekhn t chesko i  Fixiki  11. 
I19-J15  ( November -December  1970) 

Tha  «  iJutions  describing  the  compression  of  a  magnetic  field, 
produce'  v  *  system  of  meridional  currents,  in  an  implocing 
sp*  n  r  i  r '  cavity  are  solved  in  tha  present  commun  i  cat  i  on  .  9  Refs 
Primary  Kiywcrds1  Flux  Compression;  Plane  Parallel  Conducting 

Surfaces.  Cylindrical  Geometry.  Design  Optiaizat  icr. 
COPYRI:*:!;  1*73  PLENUM  PRtS3.  REPRINTED  WITH  PERMISSION 


7)13 

(BREAKDOWN  5TUDIE5) 

(Liquid-  Electrical) 

DISCHARGE  PHENOMENA  IN  LIQUIDS 

I  S  Shekel ' ni kov  and  V.Y*.  Ushakov 

G.M.  Kr »h i zhnnovsk i i  Institute,  Moscow.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  10,  No.  9,  pp  1307-1313 
(03/1966). 

Trer.s.  From:  Zhurnal  Tekhn l chesko i  Fixiki  35,  1692-1700  (September 
1965) 

Jn  the  present  work  we  hay*  investigated  th*  development  of 
discharges  in  transformer  oil  (of  GOST  strength  95  to  59  kV), 
distilled  water  (gamma  =  lE-5/ohm  cm.),  and  ethyl  alcohol  (industrial 
grade)  under  a  pulsed  voltage  in  rod-to-plan#  (*r-p  and  -r*p)  and 
•od-to-rod  (r-r)  geometries.  The  i n*erol*r t rode  gap  was  varied  from 
50  to  165  mm  The  voltage  Pulse  length  was  varied  from  1.5  to  70 
microseconds  at  tha  amplitude  corresponding  to  5CX  of  the  discharge 
value  10  Re  *  s 

Primary  Keywn-d- :  Liquid  Breakdown;  Water  Breakdown;  Transformer  Oil 

Breakdown;  Alcohol  Breakdown.  Rod-rod  Gap;  Rod-plan# 
Gap.  Breakdown  Development,  Photographic  Di< gnostic. 

C0PYF.Tr.MT:  1*66  AMERICAN  INSTITLTE  0r  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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■  3RtA*.P)W-  5  T'JD  I  cr  i 

(Gas.  F.  lac  -  r  i  Cfl  '  ) 

GA5-DISr HARGE  CONTRACTION 

C  A .  Muratov.  I.G.  Per  s  i  *r>t  sev ,  V.D.  Pis’mennyi  and  A.l.  Rakhimov 

Hue  leer  "h/i'rs  Sc  * ent i f i c -Resear ch  Institute.  Moscow  State  University, 

Me*,  y  •  V 

**'kii  'inoorature,  Vol  13,  No.  3,  pp  592-599  (06/1975). 

Traf«a  Fr.m.  Teplof'zika  VySokikh  Temperatur  13,  659-656  (May-Jun# 

1  975) 

.»  diffuse  gas  discharge  in  a  cylindrical  tub*  contracts  as  th* 
c.»r  a  t  increases;  the  desree  of  contraction  is  dependent  on  many 
detailed  charm  tor i st i cs  such  as  the  degree  of  ionizetion.  the 
charged  particle  recombination  mechanism,  and  tha  electronegative 
impurity  concentration,  but  the  usual  contraction  mechanism  for  a 
long  cylindrical  tub*  is  rad'al  displacement  of  the  heated  ges  from 
tie  axis  towards  the  periphery  This  is  due  to  the  radial  temperature 
grad  ent.  wh'ch  itself  arises  from  tha  surface  heat  loss.  To 
establish  th#  importance  of  the  heating  in  th#  contraction,  we  mad* 
some  experiments  with  a  glass  tube  filled  with  e  gas  carrying  a 
ncr-nal  glow  dischorge,  a  rut  th*  pressure,  current,  and  voltage  were 
chosen  such  that  th#  discharge  filled  th*  entire  cross  section.  Such 
a  d-scharge  will  burn  m  a  stable  fashion  if  the  circuit  contains  a 
ballast  resistance  whose  value  is  governed  by  th#  discharge  current, 
and  which  usually  has  to  be  much  greater  than  the  plasma  resistance. 
In  tha*  case,  any  currant  fluctuation  in  the  plasma  results  m  e 
change-  m  th®  balance  nf  potential  differences  between  th#  ballast 
resistance  and  tho  discharge  tube,  which  tends  to  stabilize  th* 
situation.  7  Refs 

Prtmnry  Keywords:  Gas  Discharge;  Diffuse  Discharge;  Discharge 
Contraction;  Current  Dependence.  Impurity 
Concen t  r a  t i on 

r OPYK 1 GH  T  1*75  "ICNUM  PRISS.  REPRINTED  WITH  PERMISSION 


7114 

(POWER  CONDITIONING ) 

(Pulse  T ramfoman) 

GENERALIZED  CHARACTERISTICS  OF  THE  OSCILLATORY  SYSTEM  OF  A  YtlNFn 

S:S  Hi“2;cul,l,ENT  PUE5E0 

All-Union  Institute,  Moscow,  USSR 

I’7lS“T!?J?.*"d  vol  17.  Ho,  6.  BO  1550-1362 

Iron,.  From :  Fribory  i  T.khnik.  Ekoporimooto  6.  16-17 
< November- December  1474) 

.  ♦  ,«2!;rK1I5*d  ^•r*c**rl  ^ico  or.  given  for  th,  coupled  circuits  of 
h’ gh-vol tege  transformer ,  which  enables  one  to  celculete  the 
circuit  parameter s  when  there  is  nonlinear  loading,  which  is  typical 
of  high-current  pulsed  electron  eccel eretor s .  4  Refs.  V  C  1 

Primary  Keywords:  Tuned  Transformer;  Nonlinear  load;  Electron 
Accelerator;  Theory;  Experiment;  Switching 
Consi  derations 

COPYRIGHT:  1475  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS,  ELECTRON) 

v...*iH;5r4!T.^L5",eli^ik«i?llM  SASE0  0H  *H  ELIT-‘  «CEl«*TI»< 

*cadam/  Of  Sciences  of  the  USSR,  Moscow 
(04/1971)  d  Experimental  Techniques.  Vol.  14.  No.  3,  p, 

Pribory  i  Tekhnik#  Eksperimente  3 


USSR 
pp  110-113 


The  construction  of  an  electron  gun  based  on^n  EL  I T  -  l*acceleretor  * 

i  eurJ!St-2u?Slei.ni!w“*fPil»**d  •1?ct:on  currant  of  up  to  1  kA  heving 

lofl.SrSf  l  SJvi  ?*«,?!. "  n'",C  *°  b*  °bt*i"*a  •"  .cc.l.r.ti„B 

Pr,"*rv  Keyword,:  El.ctron  Guo;  ELIT-1  Ace.l.r.tor;  <=1  »»  Fuls.d 

El.etron  Curr.nt;  10  ns.c  Curr an t -pu 1 ,#  Length;  1 
'•v  Accelerating  Voltage;  Inaulator  Oialectr.c 
5  t  r«ngth 

COPYRIGHT :  1071  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(El ECTR0H6GNETIC  FIELD  GENERATION ;  PULSE  GENERATORS  1 

(Magnetic;  Flux  Compression) 

.  MAGNETIC  CUMULATION 

AD.  Academicien,  R.Z.  Sekherov.  R.Z.  Lyudaev,  E.N.  Smirnov.  Yu. I. 
Plyushchev,  A. I.  PavJovski.  V.K.  Chernyshev.  E . A .  Feoktistova,  E.I. 
Zherinov  and  Yu. A.  Zysin 

Soviet  Phystcs-Doklady.  Vol.  10,  No.  11.  pp  1045-1047  (05/1966). 

Trans  From:  Doklady  Akedeni i  Nauk  SS5R  165.  65-68  (November  1965) 

Any  explosion  is  en  abundant  source  of  mechanicel  and  thermal 
enargy.  In  1951  Sakharov  proposed  e  possible  way  of  converting  this 
energy  to  magnetic  form  together  with  the  general  lines  of  devices 
for  producing  very  strong  f.elds  and  Currents  by  the  explosive 
deformation  of  currant-carryi ng  conductors-  The  process  has  been 
called  magnetic  cumulation.  Here  we  describe  briefly  two  typical 
generators  of  this  type:  the  MK-1  (which  employs  compression  of  en 
a>ial  magnetic  field)  and  the  WK-Z  (ejection  of  the  magnetic  field 
from  e  solenoid  end  subsequent  comprassi cn  by  the  wells  of  e  coaxial 
line) .  3  Refs. 


Ref 

imary  Keywords: 


Flux  Compression;  Magnetic  Cumulation;  Axial 
Magnetic  Field  Compression;  Coaxial  Line  Wall 
Compression;  Aluminum  Tube 
1AAA  AMERICAN  INSTITUTE  OT  PHYSICS.  REPRINTED  WITH 
PEPM1SS1 ON 


l PULSE  GENERATORS;  ENERGY  STORAGE.  CHEMICAL) 

(  lux  Compression;  Flux  Compression  Generators) 

A  .  MAGHET0IMPL0SIVE  GENERATORS 

AD.  Sakharov 

Soviet  Physics  Uspekhi .  Vol.  9.  ho.  2.  pp  294-299  (10/1966). 

Trans.  From:  Usp.  Fi*.  Nauk  SB.  725-734  (April  1966) 

reeent  experimental  end  theoretics)  papers  era  devoted  tc 
the  use  of  explosions  to  produce  ultrestrong  magnetic  f>elds.  The 
same  topic  was  also  the  subject  of  e  confer* 

(Seme.  September  1965).  In  the  USA  and  the  '  5'R,  fields  -f  15-75 
million  gauss  were  attained  in  individual  e- oi  ••  im*-,*  s  '-.*>*«»  s  * 
weaker  fields  15-25  million  gauss)  ri"  be  ittam., d  -  *  1  <i*  ■  ve  l  /  sim-.iy 
In  this  article  we  describe  the  physical  ant?  structural  pi  n>ple*  . f 
magneto  impl  os  i  ve  generators  and  U'eir  char  *ct»'  i  s»  i  es  rod  touch  -ipr.. 
problems  involving  the;  •-  application.  ii  kefs. 

Primary  Keywords:  Flux  C-r-«,ion  Generator.  Explosive  Driven; 

Dot  ©net  i  L  ens ;  Losses;  Cylindrical  Cot  met*  y •  T  heor 
COPYRIGHT;  1466  AMERICAN  J’OTTufE  OF  *“MYSIC;.  jl'H 
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(BREAKDOWN  STUDIES) 

S7tji»2rcTi£  IM  *  PERIODIC .  EXTERNALLY  SUSTAINED 

DISCHARGE  IN  NITROGEN  AND  A  N/SUB  2/-C0/5UB  2/  MIXTURE  AT  HIGH  PRESSURES 
EA.  Muratov.  V  D.  Fis’mennyi  end  A.T.  Rakhimov 
Scientif 'C-Reseercn  Institute  Of  Nuclear  Physics.  Moscow  State 
University.  Moscow,  USSR 

Soviet  Journal  Of  Plasma  Physics,  Vol.  3.  No.  2.  pp  230-232  (04/1977). 
Tr*r>V.k_Fro'"  r  *■  3'  ( March- Apr i  1  1477  ) 

When  an  externally  sustained  discharge  is  operated  ir  a  tram  of 
pulses  in  e  high-pressu-e  gas.  the  maximum  specific  energy  which  can 
be  pumped  into  the  gas  is  quite  different  from  that  in  the  case  of 
»»ngle-putse  excitation.  The  time  evolution  th*  instability  which 
limits  the  r umber  of  pulsed  of  e  homogeneous,  externally  sustained 
discharge  ir  nitrogen  is  different  from  ♦ ha t  in  an  M/sub  2/-C0/Sub  2/ 

;KT. f '»  •If.lbutBtf  t.  .o  BAk.kti.1  di.f.r.nc. 

the  i '-stub  ]  i  ty .  4  Rets. 

Primary  Keywords:  Gas  Discharge;  Nonself susta i red  Discharge;  Breakdown 
instability.  Temporal  Resolution;  Chang  Electrodes; 
N/sub  2/-CQ/sun  2/  Mixture 

COPYRIGHT:  j»g£|!,j*5[o^CAN  INSTITUTE  Of  PHYSICS,  REPRINTED  WITH 
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(BREAKDOUN  STUDIES) 

(Gas.  Electrical) 

SOME  CHARACTERISTICS  OF  A  DOUBLE.  HOLLOW  CATHODE  WITH  THE  PULSED  SUPPLY 
.  ,  0F  THE  CATHODE-EXCITER 

Yu.B.  Atnashev  and  V.N.  Muzgin 

Journal  Of  Appliad  Spectroscopy,  Vol.  23,  No-  3,  pp  1153-1156  (09/1974) 
Trans.  rom  Zhurnal  Prikladnoi  Spektroskopi i  21,  414-418  (September 

The  use  of  n  double,  hollow  cathode  with  separated  zones  for 
evaporation  and  excitation  made  it  possible  to  obtain  a  quantity  of 
new  date  on  the  mechanism  for  a  discharge  m  hot  end  cooled  hollow 
cathodes.  In  connection  with  this  it  was  of  interest  to  use  the 
method  of  the  independent  control  of  the  processes  for  the 
evaporation  of  the  sample  materiel  and  for  the  excitation  of  its 
spectrum  to  study  such  little  investigated  variations  of  the 
dischrrg*  in  a  hollow  cathode  as  the  pulsed  discharge  In  this  study 
a  discharge  tube  w.is  used  with  a  double  hollow  <-athod*.  analogous  to 
that  described  earl«er.  The  cathode-evaporator  was  supplied  by  means 
of  a  direct  currant  and  th*  cathode-exciter  was  supplied  by  a  pulsed 
currant  heving  an  amplitude  of  from  0.5  to  10  amps  for  a  following 
frequency  of  the  pulses  of  from  20  to  1000  Hz.  12  Refs. 

R r i mory  Keywords  Helium  Gas  Breakdown;  Optical  Diagnostic;  Emission 
^  Spectrum;  Hollow  Cathode;  Impulse  Voltage 
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(SWITCHES,  OPENING) 

(Explosive  Fuses) 

SWITCHING  CHARACTERISTICS  OF  EXPLOSIVE  DISCONNECTORS  WITH  RAPID 
DESTRUCTION  OF  THE  CONTACT  ELEMENT 
E.A.  Azizov,  N.A.  Akhmerov,  K.I  Kozorezov  end  V.V.  Semchanko 
Moscow,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vci.  19,  Ho.  4,  pp 
456-459  (08/1978). 

Trans.  From:  Zhurnal  Prikladnoi  Mekhaniki  i  Tekhn i cheskoi  Fiziki  4, 
46-50  (July-August  1978) 

The  extension  of  the  rirge  of  application  of  inductive  stores, 
including  their  vse  to  obtain  high-power  electron  beams  end  to  supply 
plesme-dynemi c  systems  with  energies  greater  than  1  MJ,  involves  the 
design  of  ultra- 1 ow-resi stance  (approximately  IE-4  ohm)  switches  *or 
power  levels  of  1E11  -  1E12  U  end  switching  rise  times  of  1E~6  -  IE-7 
sec.  It  would  seem  that  such  switches  can  be  designed  using  the 
principles  cf  the  rapid  destruction  of  a  contact  element  by  en 
explosive  charge.  However,  a  number  of  problems  arise  in  this 
direction  which  can  only  be  solved  exper i mental ly :  1)  What  should  the 
length  of  the  destroyed  Part  of  the  contact  for  e  given  switching 
voltage  be.  and  how  does  it  depend  on  the  current  and  geometry?  2 ) 
W^at  is  the  minimum  switching  time  determined  by  the  interaction 
petweon  the  explosion  products  and  the  arc  which  occurs  at  the  points 
of  destruction?  3)  The  reletion  between  the  ratio  of  the  messes  of 
the  explosive  charge  M/sub  s/  end  the  contact  junction  m,  aloha: 
yi/M/S'-h  s' .  and  the  switching  power  for  a  given  thermal  stability  of 
the  curront-corry mg  elements.  In  this  paper  we  present  the  results 
of  a  study  of  the  switching  characteristics  of  some  versions  of 
yxolosi-e  switches  (ES)  with  rapid  destruction  of  the  contact 
element.  3  Refs. 

Pnmsry  KeyworJs:  Load  Circuit  Character  i  st » cm  And  Parameters;  Rapid 
Contact  Element  Destruction;  Ultre-low-resi stance 
Switches;  1E11  -  1E12  W  Power  Levels;  IE-6  -  IE-7 
sec  Switching  Rise  Times;  Explosive  Switches 
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BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

<  Lxolodi ng  Wires,  Explosive  Fuses) 

VOLTAGE  WAVEFORM  FOR  EXPLODING  WIRES 
V  i..  Budovlch  end  I.P.  Xuzhekin 
mrjxrow  Powe-  Institute,  Mcsccw.  USSR 

S-v  et  Technical  V  iy sics  Vol.  1.  Ns.  11.  po  440-441  Cl/1975). 

S.  fr-M  '  ■  s  '  r  a  Zhurnyl  I  vkhn  .  c  he  sko  i  Fiziki  1  1023-1  326 

(November  1975) 

It  >s  thown  elsewhere  that  e  conductor  through  wt.ieh  e  high 
current  flows  car  be  destroyed  ty  MmD  instabilities.  The  development 
rf  such  if. staM  1  1 1  its  in  e  1  '  iu  i  c  conductor  leads,  in  the  final 
analysis,  to  th*  fcrmetion  *,  •  numerous  breaks  m  th*  conductor  in 
un*«h  aiec.1  >r  #rr  i  are  >gn  cd.  Ignition  of  each  ere  raises  th* 

age  n.-f-ss  ti.**  cf'iducto*  by  en  increment  to  e  value  not  less  thar 

t  e  sur.  •>*  .  N*  yiect**r*  -alUge  drop  in  the  ere.  this  effect  being 
man i Tested  as  a  voltage  stau  Th*  number  of  much  breaks  end  arcs 
■ncreoses  rapidly,  erd  efter  tho  first  ere  is  ign.ted.  the  voltage 
across  tr «  #• jIoJipj  wir*  increases  rapidly.  To  be  able  to  record  the 
ste.>s  co'  i  *s;-uo.;  rj  *.  >  t‘«  ign;tion  o  f  arcs  in  the  breaks.  It  is 
fYervisai  ?  rwsjrt  the  voltage  with  high  time  resolution.  The 
•t*  *-.-emei>t  ‘in  bet-i  performed  here  in  the  following  manner :  When 
.  rent  begins  to  flow  from  a  0.0156  F  capacitor  bank  through  e  wire 
■  >r-*t*of  in  ser<es  w*th  a  0.34  ohm  ballast  resistor,  e  signal  is 
ai:plife(:  \c  a  G5-27  generator  .  and  this  delays  the  pulse  triggering 
the  S8-2  oscilloscope.  The  delay  is  chosen  approximately  equal  to  the 
tir.e  between  the  start  of  the  current  flew  erd  the  very  rapid  growth 
of  the  voltage.  3  Refs. 

Primary  Keywords:  rxplod-ng  Wire;  Voltage  Measurement;  High  Temporal 
Resolution;  Voltage  Steps;  Magnetohydrodynamic 
Instability;  Wire  lonst r i ct i on 
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A  NANOSECOND  PULSE  GENERATOR  FOR  SPARK  CHAMBERS 
A.T  A 1  i  khany  »** ,  A.S.  Aleksanyan.  G.A.  Vorb’av,  R.L.  Kabalov  end  V.K. 
Kro  1 

fro,  Wr i pht - Pa t tar son  AFB,  OH 

Hr  FTD- IDlR5)T-1848-79,  17p  (12/1974). 

Ava*l«b.litv:  AD-A0B7  876/9 

N  T  I  S 

No  abstract  available. 

°  •macy  Keywords:  Pulse  Generators;  Spark  Chambers;  Magnetic  Fields; 
Translations;  USSR 

Secondary  Keywords:  Strip  Lines;  Arkad'yev  Marx  Generators;  Coaxial  To 
Strip  Crossover;  NT1S00DXA;  NT 1SFNUR 


<fNE«GY  STORAGE,  INOUCTIVEi  ENERGY  STORAGE,  INDUCTIVE) 

(Inductors;  Systems) 

*H  INDUCTIVE  STORE  WITH  ELECTROMAGNETIC  CURRENT  MULTIPLICATION 

Ia.nI  v.1*?'  £-5*  *,bardin'  A .  V .  Komi  n .  V.G.  Kuchinskii.  K.N.  Lobanov 
ana  “u.a.  Morozov 

D.V.  Efremov  Institute.  Leningrad.  USSR 

Electric  Technology  USSR.  Vol  100,  No.  1.  pp  26-33  (01/19*0). 

Trans.  From:  Elektr i chestvo  100,  67-69  (1080) 

...  *2  »ndjctive  energy  store  is  described  in  which  electromagnetic 
rt*rul*,"i,c*t*on  ,a  us#d  >  ncrease  the  output  current  to  the 
load  witheut  increasing  pump  current.  A  toroidal  geometry  is  chose-) 
“i*.  •  ®)^cuUr  coil  utilized.  A  shield  is  imposed  to  alter  the  value 
?torV?t  •fl  *PD*"opr i ate  moment  to  increase  current  without 
?*"  switching  systems.  High  efficiency  is  reported.  2  Refs. 
Primary  Keywords:  Inductive  Store;  Electromagnetic  Current 

Mul t i Pi i cet i on;  *5X  Efficiency;  Fewer  Switches; 
Greater  Mechanical  Strength;  Meehan' cal 
Mult ipl ication;  Simpler  Commutation  System;  Ensured 
rnpyptr  . »  Strength;  Increased  Motel  Mess 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

DEVELOPMENT  OF  A  SPARK  DISCHARGE.  I 

SI.  Andreev  end  8.1.  Orlov 

Soviet  Physics-Technical  Physics.  Vol.  10.  Ho.  8.  pp  10f7-110i 
(  02/1966)  . 

Trans.  From:  Zhurnel  Tekhni cheskqi  Fiziki  S5.  1611-1618  (August  1965) 
It  is  shown  that  the  electrieel  phenomena  end  the  expansion  of  a 
spark  channel  during  the  first  current  half-cycle  can  be  desc’-ioed 
with  good  accuracy  if  it  is  assumed  that  the  specific  electrical 
conductivity  of  the  plasma  remains  constant  during  this  time 
interval .  16  Refs. 

Primary  Keywords:  Spark  Discharge;  Constant  Electrical  Conductivity. 

Spork  Channel;  Channel  Expansion;  Power  line 
Frequency;  Theory;  Hydrodynamic  Theory 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on) 

DEVELOPMENT  OF  HIGH-CURRENT  ELECTRON  ACCELERATORS 

M.V.  Babykin  and  A.V.  Bertov 

IV.  Kurchatov  Institute  of  Atomic  Energy,  Moscow.  USSR 

Soviet  Technical  Physics  Letters.  Vol.  1,  No.  3,  pp  123-126  (03/1975). 

Trans.  From:  Pis'ma  Zhurnel  Tekhnicheskoi  Fiziki  1.  257-262  (March 
1975) 

To  realize  the  suggestions  advanced  by  Zavoiskii,  Minterberg,  end 
others  of  initiating  thermonuclear  reactions  by  heating  a  dense 
target  with  a  beam  of  relativistic  electrons  using  inertial 
confinement,  the  power  required  ‘a  1E15-1E16  W;  when  e  heavy  temper 
is  used  to  compress  the  target,  the  power  is  approximately  3E16  W. 
the  beam  current  is  I  1E7-1E8  A,  end  the  heating  time  is 
approximately  10  nsoc  When  the  voltage  pulse  used  to  accelerate  ♦ 
electrons  is  shaped  by  a  trersmi ssi on  line,  the  power  W,  end  the 
total  line  currant  I  ere  determined  by  the  allowable  field  E  in  thy 
dielectric  end  by  the  d’mensions  of  the  line.  To  obtain  large  power 
it  is  necessary  to  use  large  end  expensive  systems  end  optimization 
is  important.  11  Refs. 

Primary  Keywords.-  Electron  Accel eretors;  Relativistic  Electrons. 

Multiple  Breakdown;  5  nsec  Rise  Tie*;  Cylindrical 
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(INSULATION.  MATERIAL;  INSUIATJON.  MATERIAL) 

(Lieu id;  Solid) 

DIELECTRIC  MATERIALS  FOR  HIGH-VOLTAGE  PULSE  GENERATORS 
B.A.  Demidov,  V.A.  Petrov  end  S.D.  Fenchenko 

Soviet  Physics-Technical  Physics.  Vol.  17  No.  1,  pp  126-126  (07 
Trans.  From:  Zhurnel  Tekhnicheskoi  F*f«»>i  HI  (Jen„e- » 

Experiments  carried  out  to  study  the  elrctr*;:  strength  f/i« 
of  transformer  oil,  distilled  a^d  pilvV*  s-h-* 

250-kV  pulses  0.35  microseccd  long  e-e  descril-io.  T'>e  cieler.t 
■•ter  iels  ere  compared  en  the  Lons  of  *'.m  pero.iyt  -■ 

epsilon  x  electric  strength  spurred  **hi*h  ihnracter  zos  the  nr 
energy  flux  per  ur>  ■  t  cross  section  of  th*.  di&le't-tc  9  Ref  « 
Primary  Keywords:  T -,.r  •  f  □  rmer  Oil;  Instilled  Water:  Polyethy.en 
«*ectr;c  St -eng*  h  Impulse  v  ■  *  ieg« 
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(>»UISE  GENERATORS) 

(Flux  Cc in- ess?  on ) 

F lOSION-MAGNETIC  GENERATOR  WITH  AN  INDUCTIVE  LOAD 
1. 1.  Divno1'.  vu.A  Gus’kov,  N.I.  Zotw,  O.P.  Karpov  end  B.D 
Khr  i  stof ;  •  ijv 

Institute  Of  Earth  Physics.  Academy  of  Sciences  of  the  USSR 
Combustion  Fxolosion  And  Shock  Waves.  Vol.  12.  No  6.  pr  861-B63 
C  U/  '  9’fc  )  . 

Trans,  fro*  Fizike  Gor an • ye  i  Vzr yva  12,  959-962  (Hovember-Decembv 
1976) 

The  authors  describe  e  design  for  an  explosively  driven  magreti' 
flux  compression  generator  driving  an  inductive  load  through  a 
trens  former .  Performance  date  are  presented  with  conversion 
efficiency  included  Tno  very  flux  ns  er'Ountered  is  liSCuSiecl.  A 
qualitative  fluly';  »  s#  the  coupling  1  ffM'n'ror  is  given  6  Re's 
Primary  Keywords  rl  >  '  fr-p- ess  i  on  Generator:  Explosively  Driven. 

T r* y sf B'ser  Coupling;  Inductive  Load.  Convers.pn 
If • •  • ency 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat i on ) 

HIGH-CURRENT,  MICROSECOND-RANGE  RELATIVISTIC  ELECTRON  BEAM 

B.A.  Demidov.  M.V.  Ivkm.  V.A  Petrov  end  S.D.  Fenchenko 

5°(0f/1976),C*"T"ChniC#l  Vol .  20,  No.  12,  pp  1597-1*00 

Trens-  From:  Zhurnel  Tekhnicheskoi  Fiziki  65.  25*8-2573  (December  1975' 
An  experimental  study  is  reported  of  the  possibility  of  producing 
e  microsecond,  kiloampere  pulse  of  relativistic  electrons  in  an 
hcreleretor  with  e  gap  consisting  of  a  point  cathode  and  a  plane 
erode  Because  of  the  redial  beam  divergence  in  this  conf i guret i on , 
the  electron  current  density  near  the  anode  Is  reduced.  This 
reduction  makes  it  possible  to  prolong  the  spontaneous  breakdown  of 
the  accelerating  gap.  The  spectrum  of  accelerated  electrons  is 
studied.  The  absolute  energy  calibration  is  carried  out  with  •  beta 
source.  7  Refs. 

P-imary  Keywords .  Delayed  Accelerating  Gap  Breakdown;  l  MV  Pulse 

Voltage  Generator;  Accelerating  Tube;  Relativistic 
Electron  Beam;  Microsecond  Kiloamocre  Pulse; 

Electron  Current  Density  Reduction;  Inhomogeneous 
Magnetic  Field 

Secondary  Keywords:  Radial  Beam  Divergence 
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(ENEPGY  STORAGE,  INDUCTIVE;  ENERGY  STORAGE.  CAPACITIVE) 

(Systems,  Capacitor  Banks) 

INDUCTILE  STORAGE  BANK  FOR  DYE-LASER  PUMPING 
II.  Artamcnov.  B.A.  Barikhin,  V.V.  Borovkov  end  V.J.  Keshintsov 
Soviet  Physics-Technical  Physics  letters,  Vol.  6.  No  12.  op  573 
(12/1978). 

Tran*,  -rom:  Pis’ma  Zhurnel  Tekhnicheskoi  Fiziki  6,  1616-J61G 
( D«c?"!*r  1978) 

In  this  letter  wc-  describe  an  experimental  study  of  the  pumping  of 
an  utha  'o 1  solution  o*  the  dye  Rhodemine  6G.  The  experiments  ere 
carried  out  in  #  System  in  which  energy  is  supplied  to  the  discharge 
in  e  coaxial  flash  lamp  in  two  ways:  directly  from  the  capacitive 
Storage  bank,  or  by  transfer  of  the  energy  stored  in  the  '.aoecitor 
bark  to  an  inductance.  n  the  second  case  the  same  amount  of  energy 
as  in  the  first  case  is  then  transferred  from  the  inductance  to  the 
flash  lamp  with  nc  change  in  *  he  parameter*  of  the  discharge  e'rcirt. 

S  Re#s 

Primary  keywords:  Inductive  Energy  Storage;  lrcreesad  Laser  Cutput 
Energy.  Comparison  With  Capacitive  Storage 
Secondary  Keywords-  Dye-  laser  Pumpmo 
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(SWITCHES.  OPENING) 

(Mechen; cel > 

INFLUENCE  CF  A  DIELECTRIC  MEDIUM  ON  THE  CHARACTERISTICS  OF  A  HIGH-SPEED 
EXPLOSIVE  CIRCUIT  BREAKER 

E.A.  Azizov.  N.A.  Akhmerov  and  V.A.  Yagnov 

Sov.et  Technical  Physics  Letters,  Vol.  2.  No.  6.  pp  121-173  (06/1976). 

Jrani.  from:  P^m*  Zhurnel  Tekhnicheskoi  Fiziki  2,  316-321  (April 

In  an  explosive  circuit  breaker  that  uses  shunting  of  the 
disconnect  arc.  a  section  of  the  currant  conductor  is  destroyed  with 
an  explosive.  The  destroyed  Section  is  a  hollow  cylinder,  along  the 
axis  of  wh'ch  the  explosive  charge  is  located  The  space  between  the 
charge  and  the  wall  of  the  destroyed  element  is  f’lled  with 
C  electric.  1  Refs. 

Primary  Keywords:  Explosive  Circuit  Breaker;  Mechanical  Spreading, 
Current  Conductor;  Dielectric  Medium  Influence; 
Plasma  Pressure 
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(BREAKDOWN  STUDIFS) 

(Vacuum.  Elect  r i cal  ) 

MOTION  OF  THE  CATHODE  SPOT  OF  A  VACUUM  ARC 
V  A  Hemr.fi  i  nsk  «  i 

6U-U-.-»n  Institute.  M.sccw.  USSR 

v  i  e  •  ■'  vs:cs-l  ecT,.  M  Physics,  Vol.  26,  No.  7.  pp  7*7-771  <  *?/ 1<»  .*  9  ?  . 
Trans.  From  _2h.,rnal  1  exf-  1 1  chesko  i  Fiziki  69,  1379-1385  (July  1979) 

A  mechanism  is  pronoeed  for  explaining  the  motion  of  the  cathode 
spsi  cf  .1  vacuum  e>  c  .  The  spot  velocities  estimated  on  the  basis  of 
ti ■  *  f  ni-m  agree  with  the  experimental  results  for  spots  on 
♦  D-i .  copper,  and  mercury.  22  Refs. 

p r  'irrry  <evwu'ds:  Vacuum  Arc;  Cathode  Spot;  Spot  Motion;  Theory; 

Comparison  With  Experiment.  Several  Cathode  Materials 
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(PARI  RLE  BEAMS,  ELECTRON) 

( Generat i on ) 

OBTAINING  HEA Vv  CJP.RENT  ELECTRON  BEAMS  (SURVEY) 

V  .  P  .  5m  i  rnov 

Instruments  And  Experimental  Techniques.  Vol.  20.  No.  2,  pp  337-3*6 
(06/1977) . 

Trans.  From-  Pribory  i  Tekhni ka  Eksper imenta  2.  7-31  (Merch-April  1977) 
The  most  important  results  of  the  development  of  heavy  current 
accelerating  w>th  'J  10  kA  current  end  < -  100  nsec  pulse  duration  ere 
coile.terl  in  this  survey  end  their  main  ale...«i>tx  the  pulse  supply 
sources  based  on  capacitive  storage,  the  shaping  line  dielectrics, 
the  shaping  and  transport  lines,  the  shaping  line  commutators,  the 
inductive  storage,  the  accelerator  tube  insulators,  and  the  diodes, 
ore  described.  Certain  possible  accelerator  schemes  with  energy 
storage  in  e  >=  1  U  beam  and  the  power  approximately  1E16  W  ere 
r on- i dared .  160  Refs. 

i mar y  *«, words  IP  kA  Heavy  Current  Accelerators;  <=  100  nsec  Pulse 

Duration;  IE  I  3  W  Maximum  Beam  Power;  2  ms  Beam 
Energy:  Relativistic  Electron  Beams 
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(PARTICLE  BEAMS,  ELECTRON;  BREAKDOWN  STUDIES) 

(Generation;  Vacuum,  Electrical) 

PREPULSE  DISCHARGES  IN  THE  DIODES  OF  A  HIGH-CURRENT  ACCELERATOR  WITH  A 
.  DOUBLE  SHARING  LINE 

V.A.  Tsukeman,  I. A.  Troshkm,  K.F.  Zelenskii  And  N.V.  Belkin 

Soviet  Technical  Physics  Lattars,  Vol.  5.  Ho.  2,  pp  67-68  (  02/1979). 

Trans.  From:  Pismire  Zhurnal  Tekhni chesko i  Fiziki  b.  169-172  (Feburery 

High-current  accelerators  with  vacuum  diodes  with  doubla  shaping 
linas  nava  racontly  boon  adopted  widely  for  generating  short  pulsas 
of  rtlat<»istic  alactrons  and  bremsstrahluog.  Such  linas  ara  usually 
charged  with  a  pulsad  Marx  system.  During  charging  a  preliminary 
high-voltage  pulse  appears  across  the  electrodes  of  the  vacuum  diode. 
Ue  have  found  the  praouli#  useful  in  a  comparatively  small 
high-current  generator  of  fast  electron*  and  bremsstrahlung.  the  GONG 
generator.  7  Refs. 

Primary  Keywords:  E-beem  Generator;  Prepulse  Discharges;  High-currant 
Accelerator:  Double  Shaping  line;  Vacuum  Diodes; 

GONG  Genero*cr 
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( BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

A  MODEL  FOR  THE  STUDY  OF  SWITCHING-SURGE  BREAKDOWN  OF  LONG  AIR  CAPS 

E  .  J .  Los 

Genera]  Electric  Co,  Pittsfield,  MA  01201 

IEEE  Transaction;  On  Power  Apparatus  And  Systems,  Vol.  PAS-97,  Ho.  6, 
pp  2382-2392  (12/1978)  . 

A  model  of  the  discharge  process  leading  to  the  switching  surge 
fie  hover  of  long  a  i  .*  gaps  is  presentad.  This  model  is  based  on  e  new 
non- thermal  equilibrium  model  of  the  discharge  channel  Depending  on 
temperature  aid  current,  the  volt  ampere  characteristics  of  the 
discharge  channel  simulation  behave  either  like  a  resistor  or  a  zaner 
diode.  This  channel  simultion  is  combined  with  an  electric  field 
calcuition  to  produce  a  breakdown  model  for  arbitrary  gap  geometries 
and  applied  voltage  waveforms.  The  model  is  currently  implemented  on 
a  minicomputer  system.  J*  Refs. 

Primary  Keywords:  Hen-thermal  Equilibrium  Model;  Discharge  Channel; 

Resistor  Behavior;  Zener  Diode  Behavior;  Arbitrary 
Gep  Geometries;  Arbitrary  Voltage  Waveform 

COPYRIGHT:  1978  IEEE,  REPRINTED  WITH  PERMISSION 


7159 

PULSE  CURRENT  GENERATOR 
M.I.  Kozlov  and  N.S.  Rudenko 
FTD,  Ur i ght -Patterson  A FB ,  OH 
No  FTD-ID(PS)T-19J6-79.  ftp  (12/1979). 

Availability:  AD-A084  53* .'7 

NT1S 

No  abstract  available. 

Primary  Keywords:  Pulse  Generators;  Electric  Generators;  High  Voltage. 
Patents;  Translations 

Secondary  Keywords:  Foreign  Technology;  NT ISDCDXA ;  NTISFNUR 


7  16S 

(SWITCHES,  CLOSING) 

(Surface  Discharge,  Electrical) 

TIME  CHARACTERISTICS  OF  A  MULTICHANNEL  GRAZING-DISCHARGE  HIGH-VOLTAGE 
SWITCH 

G.I.  Belyaev,  P.N.  Dashuk  and  M.A.  Chernov 

M.I.  Kalmin  Leningrad  Polytechni  cel  Institut  «  Leningrad,  USSR 

Soviet  Physics-Technical  Physics.  Vol.  24.  No.  5.  pp  578-581  (05/1979). 

Trans.  From:  Zhurnal  Tekhn i chasko i  Fiziki  49,  980-956  (May  1979) 

The  temporal  character i st i cs  of  multichannel  grazi ng -di scharge 
switches  capable  of  repeatedly  switching  currents  up  to  1E6  A  have 
been  tested  experimentally.  Short  delay  times  and  switching  times  iri 
found  (IE-7  sec).  In  addition,  the  spread  ir.  these  times  is  small 
(IE-8  sec).  The  characteristics  of  the  ignition  device  end  the 
magnitude  and  polarity  of  the  main  voltage  effect  the  control labi I i ty 
of  tho  switch.  9  Refs. 

Primary  Keywords-  Multichannel  Grazi ng-di scherge  Switches;  1E6  A 

Currents;  Short  Delay  Times;  Fast  R i sa  Time,  low 
Inductance 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

TWO-CHAMBER  HEAW-CURRENT  HIGH-VOLTAGE  SWITCH 
O.G.  Bespalov,  A.S.  Knyazyatov,  A. I.  Nastyukha,  P.A.  Smirnov  and  A . N . 
Udovanko 

Instruments  And  Experimental  Techniques,  Vol.  IS.  No  1 .  pp  125-126 

(02/1975). 

Trans.  From:  Pribory  i  Tekhn I ka  Eksperimenta  1,  113-119 
( Januar /-February  1975) 

A  description  is  given  of  e  switch  thet  will  handle  cu-rents  cf 
about  500  kA  at  1-20  kV  with  a  length  of  5-100  microseconds  for  the 
first  half-cycle  in  the  pulse  and  a  repetition  frequency  •>*  0.1  Hz. 
the  device  works  with  residual  gas  at  3  -  8E-?  t0rr.  A  study  ha; 
mada  of  tha  gas  composition.  5  Refs. 

Primary  Keywords:  1-20  kV  Switch;  500  kA  Currents;  Hollow  Cold  Cathode 
Arc  Switches;  Two  Chamber  Switch:  Copoer  Anode 
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( BPEAKDOUN  STUDIES) 

(Vacuum,  E-beam) 

VAPOR  PRESSURE  ANO  LOCAl  AN  DDL  TEMPER  J  l  In  Lir*T-'IC*  *:•  t  A*  JdW*-  t* 
VACUUM  bf  AN  ELFC V.  i  bL-M 

V . I .  Mikhailov  and  M.I.  ‘i-  jrov 

Soviet  phy  s  i  c  s-Techn  i  ca  1  tiiysic*,  Vol.  15,  No.  1.  pp  1A9-WC  (07/1970  * 

Trans.  From.  ZhurnaA  Tekhn  i  chasko  1  Fizixi  » 0 ,  ?’.'i-?V,  (January  19/2, 
Electrics)  breakdown  n  vacuus  can  resu.t  firm  luia.  hi-atinj  \ 
the  onode .  The  i  ode  is  '  anted  by  an  er t i f i c r a l 1 y  prod  .rod  beam  r  ' 
electrons.  Tha  increment  jf  electron  cur-ent  in  the  gap  is  mens-mv 
a-d  tha  vapor  s-  assure  of  material  from  Fne  stainless  steel  anode. 
n/*ub  0/-1E19  "i  cm.,  •*  determined.  A  local  anode  temperature  T 
approximately  jIO0-3200  Dag.*..  is  calculated  from  other  experimental 
parameters  T  <  order  of  magnitude  cf  thu  values  is  close  to  that 
Obtain#'*  *  n  rfi,-  mrk  6  Refs. 

Primary  tw/mriM  E  beam  Initiated  Electrical  Breakdown;  Vacuum 

Breakdown.  '100-3700  Deg  K.  ioc<l  Anode  Temperature . 
Anode  Material  Evepora ► i en .  1E19  cu.cm  Evaporotirn 
Vsro»  Density 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Electrical ) 

A  SIMULATION  APPROACH  TO  HIGH  AVERAGE  POU'S  REPETITIVELY  PUISFO  SWT  TCM 
TESTING 


R.W.  Clark 

Maxwell  Labs  Inc,  San 
IEEE  Transactions  on  I 
Instrumentat > in.  Vol 
A  tech 
high  average  power 


ere  operated  in  a  repeti 
facility  * j  described  w‘ 
at  voltagas  up  to  80  kV 
simulated  average  power 
consumed  in  the  te*.  '.it 
voltages  used  in  t'i*  to* 
experienced  by  e  s-.  ■.  t  r.h 
c»n  be  provided  with  a  1 
Simulation  concent  desef 
Primary  Keywords:  Snark  », 
P  r  we  r 

1976  IEFE.  » 


i ego .  CA  92123 

dustrisl  Electronics  and  Control 
lECf-23.  No  l.  pp  98-101  (02/1976) 
scussad  w'n-h  can  bo  used  Fa  simulate  the  very 
encountered  when  high  power  switches 


ively  pulsed  mode.  Am  operational  test 
•ch  fas  been  used  to  tes*  in, > k  gap  switches 
rulse  repetition  rates  up  l j  YCO  pos.  and 
.aval-,  of  several  megawatt*,  f’-v  rawer 
.’if,  depends  on  the  power  si «»  I  it  ;■  f  aiui  t  he 
*  "ir;  -,i  1 1  lyp'caily.  tha  electrical  l  ty 
tr*f'5'»'rinB  several  »«jw,a**s  average  r  j»r 
«*w  hi'-d*  ph  Wllow»*»S  Art!  I<ce  P  Wt'  ill  -  ,  ■ 

i  had  n»'»  4  kef  * 

Simulation,  Low  Power  (?«r^‘i  v-,  H  gn 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Mi  seel loneous ) 

A  DOUBLE  FREQUENCY  METHOD  FOR  THE  DETERPI1NATI0N  OF  THE  VOLTAGE 
DEPENDENT  CAPACITANCE  VARIATION  OF  COMPRESSED  GAS  CAPACITORS 
J  Zink  ernagel 

PhysiVal  i  scF»  Techrische  Bundesanstal  t ,  Braunschwe  i  g,  FRG 
IEEE  Transactions  on  Power  Appraretus  end  Systems,  Vol.  PAS-98.  No.  2, 
pp  304-309  ( 0?/ 1 979 ) . 

This  paper  duscribes  the  development  of  a  double  frequency 
measurement  method  by  the  aid  of  which  the  voltage  dependent 
capacitance  variation  of  high  voltage  compressed  gas  capacitors  is 
determined  with  most  methodical  exactitude.  The  maavurement  method 
makes  use  o‘  a  modified  Scher i ng- br i dge  and  of  •  specially  developed 
turning  device  for  bridge  balancing,  the  selectivity  or  which  is 
ext-omelv  high,  and  new  in  the  range  of  low  frequency  measurement 
teennique.  6  Pefs. 

Primary  Keywords:  Compressed  Ges  Capacitor,  Schar i ng-br i dge;  Very  High 
Sel er  t i v i ty ;  Double  Fr anuancy ;  Elertrostat i c  Force 
COPYRIGHT:  19/9  I  EEL ,  R -PRINTED  WITH  PERMISSION 
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(SWITCHES,  OPENING) 

' Meehan i col ) 

THE  TRANSIENT  RECOVERY  VOLTAGE  APPLICATION  OF  POWER  CIRCUIT  BREAKERS 

R  G.  Colclaser 

University  of  Pittsbjrg,  Pittsburgh  PA 

lf.EE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  91,  No.  5,  pp 
1941-1947  (20/1972). 

The  proposed  transient  recovery  voltage  standard  for  high  voltape 
Circuit  breakers  will  specify  application  requirements  on  e  recovery 
vo.tage  basis.  This  paper  studies  the  inherent  circuit  parameters 
reuuired  to  generate  the  required  7RV  envelope.  A  simplified 
application  procedure  is  developed  based  on  miles  to  the  first  line 
discontinuity  e.nd  the  number  of  lines  connected  on  the  bus  side  of 
tKe  circuit  breaker.  12  Refs. 

Rm-ary  Keywords:  Transient  Recovery  Voltage;  Standard!  Application; 

Current  Rating;  Voltage  Rating 
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(PUIS!  CFNERATPPD 
t  F lumletn  L i nes) 

MC  USE  OF  *  PI  ANAR  THREE- El ECTRODE  5LUMLEIN  LINE  FOR  THE  SUPPLY  of 
SYMMETRIC  STREAMER  CHAMBERS 
V.A  k.(,hm  lov  and  7.  A  lomtadze 

■  r.'.titjlo  J*  Phvf-r.s,  Academy  Of  Sciences  of  the  Georgian  S5R. 

■  1,1  J  >  *9  >  .  U  .  -»* 

Nude,,-  I nst r !,»» its  And  Methods  130.  Po  61-63  (08/1975). 

'He  paper  suggests  e  principally  new  supply  circuit  of  the 
syr- rip *.  ic  iir»ir»r  chamber,  aplicnble  for  supply  of  the 

m  j1  t  1 1  ey#r  sys-en  of  the  sua'k  gaps  by  •  s.er-down  voltage  as  well- 
Ins  photoes  of  the  shower;  registered  in  the  chamber  having  the 
sens.^.va  volume  C  1 0 D  •  7'.  x  10)  x  2  sq.cm,  are  given.  4  Refs. 

••.».. ry  xeywrrds  Bli  loin  line.  Doufc*e  Forming  Line 
V*«-.ary  Keyword*;  Si'-aamcr  Chamber 
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VIEWS  f'l'i  CGNr  ERENCES ) 

-i'nO^inT'RNATIONAI  PULSED  POWER  CONFERENCE  DIGEST  OF  TECHNICAL 
PAPERS 

A.h  Guenther  (1)  aid  M.  Kristiansen  Ed*  (2) 

(1)  AEUl.  Kirtlond  AFB .  HM  87117 

(2>  ’oxas  Tech  University,  Lubbock,  TX  79409 

(04/19/9) 

'his  conference  record  cents  n*  104  papers  (4  ara  included  as 
abstract*  only).  10?  of  which  a- e  •  ef erencad  individually  in  the 
b  ;.l  i  og»  n,-»hy .  Topics  include  energy  storage,  pulse  generation,  pulse 
soaping.  switching.  psrtical  be/*  generation  end  transport, 
implications,  and  reviews  of  tie  state-of-the-art.  0  Refs 
P r i nary  Keywords  Ene-gy  Storage.  Pulse  Generation;  Pulse  Shaping; 

Switching.  Particle  Beam  Generation  And  Transport; 

Applications 
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(PARTICLE  BEAMS .  ELECTRON! 

’"simulations  of  intense  RELATIVISTIC  ELECTRON  BEAM  GENERATION  BY 
FOIL l ESS  DIODES 

M.E.  Jones  and  L-E.  Thode 

Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  68-71 
( 06/1474) . 

Foillass  diodes  used  to  produce  intense  annular  relativistic 
electron  beams  have  bean  simulated  using  the  time-dependent, 
two-dimensi  onai  part  icle-in-cell  code  CCUBE.  Current  densities 
exceeding  2Q0  kA/sq.cm.  have  been  obtained  in  the  emulations  of  a  5 
MqV,  35  ohm  diode.  Many  applications,  including  microwave  generation, 
collective  ion  acceleration  and  high-densigy  plasma  heating  require  a 
laminar  electron  flow  in  the  beams.  The  simulation  results  indicate 
th«t  foilless  diodes  immersed  in  a  strong  external  magnetic  field  can 
achieve  such  e  flow.  Diodes  using  technologically  achievable  magnetic 
field  strengths  ( appr  ok  i  rra  t  ely  100  kG>  and  proper  electrode  shaping 
appear  to  be  able  to  produce  beams  with  an  angular  scatter  of  less 
than  35  rrad  *t  the  current  densities  and  energies  mentioned  above. 
Scaling  ef  the  impedance  and  temperature  of  the  beam  as  a  function  of 
gee mo-try,  magnetic  field  strengths  and  voltage  i*  presented.  11 
Ref  s . 

Primary  Keywords;  Annular  E-bo«m;  High  Impedance;  laminar  Flow;  Good 
Cel  1 1 mat  ion ;  Numerical  Calculation 

COPYPIGMT:  147°  IEEE.  REPRINTED  WITH  PERMISSION 

7175 

1EN*PGY  STORAGE.  MECHANICAL;  PULSE  GENERATORS) 
lotting  Machines-  Rotating  Machines) 

FJND/MFN’AL  L  I  MI  T  *  T  I CNS  AND  DESIGN  CONSIDERATIONS  FOR  COMPENSATE:) 

PULSED  ALTERNATORS 

W.F.  Weldon,  U.l.  Bird.  M.O.  Dngi,  K  .  M .  Toik,  H.G.  Rylender  and  H.M. 
Woodson 

University  of  Texes  at  Austin,  Austin.  TX  78712 

.’’nd  IEEE  Internet  >  onal  Pulsed  Powor  Conference  Proceedings,  pp  76  -87 

l  06/1474) - 

Since  the  boginn-'ng  o 4  e  project  intended  to  demonstrate  the 
feasibility  of  using  a  compensated  pulsed  alternator  ( compu 1 sator )  as 
a  power  supply  for  NOVA  and  othar  solid  state  laser  systems,  a  great 
deal  of  ‘nterpst  has  beer  generated  in  applying  this  type  of  machine 
to  supolv  energy  for  other  types  of  loads  This  paper  outlines  the 
fyndamontal  limitations  imposed  on  the  design  of  such  a  machine  by 
the  mecna~ i cal .  thermal,  magnetic,  and  eloctrical  properties  of  the 
naterials  used.  Usmg  these  limitations,  the  power  and  energy 
available  from  the  machine  are  calculated  as  functions  of  machino 
dinens’ont  Several  conf > gur#t i ons  for  the  machine  and  their  relative 
merits  for  venous  applicetins  are  also  discussed  5  Refs. 

Primary  Keywords:  Compul sator ;  Limitations;  Pulse  Transformer:  load 
Coupling;  Pulse  Width  Determination 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Charging  Circuits) 

COMMAND  CHARGE  USING  SATURABLE  INDUCTORS 
5.  Black  and  T.R.  Burkes 
Texas  Tech  University,  Lubbock,  TX  74494 

2nd  IEEE  Internet! onal  Pulsed  Power  Conference  Proceedings,  pp  102-105 
(06/1474) . 

line-type  pulsars  operating  at  rep-rete  greater  than  a  few 
kilohertz  require  special  circuits  to  irsure  proper  operation  of  the 
sw itch.  Specifically,  thyratrons  and  other  closing  switches  require  a 
'grace  period'  of  several  microseconds  or  more  before  anode  voltage 
is  reapplied,  this  delay  allows  recovery  end  prevents  reclosure  of 
the  thyretron  One  method  of  achieving  the  required  delay  time  is  hv 
using  <>  slightly  mismatched  PFM  end  slower- then-resonant  chargir-  > 
Mouoyfi.  repetition  rates  of  line-type  modulators  era  limited  by  *Ke 
Chsrsttar  i  st  ics  of  resonant  charging.  In  ©rde-  to  increase  rep-.ewi, 
these  character! sties  may  be  modified  by  using  a  saturable  react  j  as 
a  charging  inductor.  This  paper  describes  design  cons i dor at i ons  /<  d 
laboratory  performance  of  seluroblo  inductor:,  used  to  resonant!, 
charge  an  energy  storage  network  up  to  25  kv  w. th  a  ueley  as  muen  a 
16.5  mi cr oseconds .  1  Refs. 

Primary  Keywords;  Saturable  Reactor;  Charging  Inductor;  line-type 
Pulsar;  Rap-rated;  Thyretron 
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(BREAKDOWN  STUDIE5;  SWITCHES.  CLOSING) 

(Gas,  Electrical;  Gas  Gaps,  Saif) 

BREAKDOWN  In  SPlAi  l ,  FLOWING  GAS  SPARK  GAPS 
UK.  Cary  Jr.,  D . D .  lindoerg  and  J.U.  Rica 
Naval  5urfece  Weapons  Center,  Dahlgren.  VA  22*48 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  114-118 

196/1974). 

An  improved  method  for  studying  electrical  breakdown  in  small, 
flowing  gas  spark  gaps  is  described-  The  epoaratus  and  data 
processing  yield  the  time  to  breakdown,  current,  resistance,  power 
dissipation  and  energy  loss  in  the  spark  gap  during  the  4  nS  in  which 
the  current  rises  from  2«ro  to  e  near  constant  value.  A  specially 
constructed  transmission  line  terminated  in  a  soark  gap  and 
tnstrumertrd  with  a  B'dot  probe  and  sampling  oscilloscope  is  used  to 
obse’-ve  the  breakdown.  The  initial  charge  on  tha  transmission  line 
and  the  currant,  obtained  by  integrating  the  B-dot  signal,  provide 
the  information  needed  to  define  the  spark  gap  operation  in  a  well 
chnrector i sod  coaxial  arrangement  kith  a  temporal  resolution  batter 
than  50  ps.  current  components  with  frequencies  to  10  GHz  could  be 
ni" sur od .  An  electronic  circuit  held  the  gap  breakdown  voltage  e'-d 
the  subsequent  charge  in  tha  transmission  line  to  precise, 
p-ertet t' m i red  veluns.  A  computer  based  Goto  reduction  system 
de+ernmed  the  current  waveform  from  date  corrected  for  ‘he  frequency 
response  of  the  signal  delay  line.  Rasul’s  are  given  for  r*-gnn  *nc 
n  t'OjBi,  ra.h  at  two  overvoltages.  5  kefs 
Primary  Keyw-rds:  T i*e  >o  Breokdown,  Current;  Resistance;  Power 

Dissipation;  f-dot  P'obc.  'ransmission  line  Spark  Cap 
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<  BRr A*  DOWN  STUDIES) 

(liquid.  Tlortricni) 

e.fctr::ai  brfa»down  in  watfr  in  the  microsecond  regime 

D.B.  Fen,  vi'a.n  and  R.J  ir  ipiho*er 

Naval  Su-fa-e  Werpnns  Center,  DaKlgr»n,  VA  224*F 

2nn  IEEE  I M  er",»t  •  o**-  1  Pulsed  cower  Conference  Proceedings.  Pp  122-124 
:  It,  -1*7'.',  . 

'r»i£  .nape-  desr.-  hvs  the  research  on  electrical  breakdown  in  w.-t* 
currently  being  pursuer  at  NS’JC/Ul  .  The  exper  i  me  >tal  apparatus  is 
described  in  some  detail  Results  o*  over  500  tests  ere  oriM-trd 
Xrf>iVr*own  everts  we r  n  uhser  ved  prido^i  nantly  in  the  2-10  m-croaecond 
timv  Jc-iom  fer  epiplied  electrical  *  elds  in  ‘he  range  249-500  KV/ 
cm.  The  wide  scatter  of  the  brcokrv.w-  time  which  is  intrinsic  to  the 
nhenomen  j  requires  c  caret-.!  e»  am -  nat  ■  in  of  the  statistics  of  rt-e 
dato  ■  2  Reis 

Primary  Keywords:  High  Fields;  Water  Condi t i on i ng;  Wide  Statist. cal 

.otion 
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'PARTICLE  BEAM5 .  ELECTRON) 

( Ganerat • on ) 

PUISED  ELECTRON  FIELD  EMISSION  FROM  PREPARED  CONDUCTORS 

G.B.  Fre/ie- 

physic  I itarnat 1 onal  Co,  San  Isandrc  CA  44577 

2nd  IECi  I ntarnat i onal  Pulsad  Powar  Cunferanca  Proceadings,  op  127-152 

( 06/1474; . 

The  alactron  amission  characteristics  of  matal  cathodes  subjected 
to  pulsed  elactric  field#  in  tha  absence  of  insulating  magnetic 
fields  has  been  investigated  exper i manta  1 1 y .  Uniform  electric  fields 
■ the  range  of  0.2-0. 8  MV/cm  ware  eppl  ed  to  50  sq.cm,  surfaces 
i-(!*r  vacuum  in  single  pulses  of  approximately  60  ns  duration  at  a 
voltage  of  approximately  0  5  MV.  Bara  metals  and  metals  coated  with 
dielectric  materials  were  studied.  Results  show  that  bare  metal.-,  with 
freshly  prepared  surfaces  can  withstand  fields  of  >-  300  kV/cm  for  >- 
<•0  ns  without  s-gnificant  emission.  Fmi #»i on- • nduced  discharges 
d.- grade  '.tie  surfaces  aurh  that  full  space-  charge- 1  i  mi  t  ed  currant 
de-.sif’ei  (  100-250  A/sq.cm,  for  this  experiment)  are  obta.ned  at 
fields  a*  low  as  200  kV/c"  on  subsequent  pulses.  In  the  Casa  of 
uoaffu  S’, -faces.  i  *  was  fou'd  that  dielectrics  could  occasionally 
sui press  emiss-nn  ccmnletelv  up  to  approx i met el y  500**0?  kV/tm.  aid 
.  k'.  •  a  e  metals-  could  partial  -IV  suppress  ewssi.in  after  having 
pass--  signifteont  current  ef  fields  ut  to  3  A  M /,  cm .  12  Refs 

Prima-y  fcvwsrds  Metal  Cathode;  high  Fields.  No  Magnetic  Field. 

0  - arharge 
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(BREAKDOWN  STUDIES) 

(Surface  Flashovar) 

INVFS*  IGAT  I  jhS  OF  FAST  INSULATOR  NURFACF  F;AS‘iOVfR 
J.E.  Thompson  *1>.  lm  ll).  K  Mikkelson  '?>  and  N.  Kristiansen  ?> 
(l>  University  of  South  Carolina,  Gclu.-bie.  )»C 
(?)  Taxes  f ech  Uijyj't'ty.  Lubbuck.  IX  74-'9 

2nd  IEEE  2 nt e-’ at i ora  1  pulaed  Power  Conf*fo'rj  Pf ocvedings.  pp  ltd  >  ■ 
(06/1974) 

Elertr  optical  measurements  of  thq  eler.tr- c  fields  a«o'>g 
insu*st:  r  Surfaces  ‘we  been  made  t-j  determ,  re  tha  mechanisms 
essoc-ated  with  fast  insulator  flashova' .  Date  will  oa  presented  that 
Show  thtf  te~pnral  o-^d  spatial  performance  of  the  surface  fields  e  o- 
to  anu  at  Mssiovar  for  insulator  surfaces  oriented  at  0  Dog.  ano  5 
Deg  with  > aspect  * u  tha  applied  field  Results  show  that  the  surf*. a 
field  fi>..-  the  cathode  .s  enhanced  and  the  field  near  the  anode  is 
r  ed’-'i  .  -  d-  ng  the  excitation.  The  results  further  show  a  tempn-«l 
red-tin--  i  •»  t‘ *  field  non-uni  formi  ty  as  flashovar  is  approachon  :  n« 
f  i«i  )  ;.n(  louse  for  45  Dag.  surfaces  begins  at  the  anode  and 
propagates  at  0.83  cm/ns  towards  tha  cathode  Mechanisms  consistent 
with  these  experimental  measurements  will  be  postulated.  19  Refs. 
Primary  Keywords-  f J ec t r o-cpt i cal  Measurement;  Surface  Field  Pr„f,l«» 
Temporal  Field  Profiles.  F-ald  Collapse 
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' r- ‘  *r  nrw* i  stl'di*  . ) 

g  i' t  n  •  n  u  ) 

IN V JS T I OA T JCh  TMTD  TRIGGERING  lICHTNINC  WITH  A  PULSED  LASER 
C.W.  Sch-j».*ir,  jr  and  J.R  lipcert 

USAC  *  ’•  -  *  hynamics  1  "b  Atmospheric  Electricity  Hazards  Group 

?i.--  I E  f  I  m.  err.  at  ■  onal  Pulsed  Power  Conference  Proceedings.  PP  132*155 

Theoretical  and  experimental  ron s i derat i on#  for  the  triggering  of 
lightm-.g  mth  a  high-pnwer  pulsed  laser  are  discussed.  The 
•,ac‘  in  ’  ins  of  laser- -eri  -loar.  a’r  h-^ui,Juwn.  aerosol  breakdown, 
and  channel  heating  eve-  a  long  petn  for  the  purpose  of  initiating 
and  possibly  guiding  lightning  are  reviewed.  It  is  shown  that  long 
oath  (tf  thn  order  o*  on*  kilometer)  ionisation  through  la  ser  - 1  ncJuced 
rltir.  u'r  breakdown  is  theoretical!/  possible.  Channel  heating  over  a 
long  path  aopra'S  possible  but  requires  prohibitive  energies. 
Indications  are  that  long  pa:-  ionization  can  be  enhanced  by  taking 
fiavon-eoe  o *  the  s  t  gn  i  «  ,  c an*  i  y  reduced  power  requ i  r iment  s  f  or  aerosol 
breakdown.  The  Mt  .  Batdy,  n«v.  Mexico,  experimental  tast  site  for 
1478  1 9  1 4  experiments  triggering  attempts  is  briefly  described. 

4  Refs. 

Primary  Keywords:  Clean  Air  Breakdown;  Aerosol  Breakdown;  Channel 
Heating;  Long  Rath;  Theory;  Experiment 
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(SYSTEMS) 

(  ) 

ANALYSIS  OF  A  distributed  PULSE  rower  system  using  a  circuit  analysis 
CODE 

l.O.  Hoeft 

RDM  Corp,  Albuquerque,  NM  871i)6 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  149-152 
(06/1979) . 

A  sophisticated  computer  code  (SCEPTRE),  used  to  analyze 
electronic  circuit*,  was  used  to  evaluate  the  o»rf0ratncB  of  a  large 
flash  X-ray  machine.  This  device  was  considered  to  be  a  transmission 
line  whose  impedance  varied  with  position.  This  distributed  system 
was  modeled  by  lumped  parameter  sections  with  time  constants  of  1  ns. 
Tha  modal  was  used  to  interpret  voltage,  current,  and  radiation 
measurement*  in  terms  of  d'ode  performance.  The  effects  of  tube 
impedance,  diode  mod*-)  ,  switch  behavior,  and  potential  geometric 
modifications  were  determined.  Tie  principal  conclusions  were  that, 
since  radiation  output  dene-t.s  strongly  on  voltage,  d  ode  impedance 
was  much  t'  a  important  than  the  other  parameters,  and  the  charge 
voltage  must  be  accurately  Known.  3  Refs. 

Primary  Keywords  Flash  X- -,.v  Machine:  Numerical  Calculation; 

Modelling;  Transmission  Line;  Gas  Insuletion; 

Impedance;  ‘.witching 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

l Voltage) 

DE iEPriNATICN  OF  LINE  VOLTAGE  IN  SEl E-MAGNET ICAl LY  INSULATED  HOWS 

C.W  Mo-del  Jr..  J.P.  Vandeverder  and  G.W  Kuswa 

Sa-dia  labs.  Albuquerque.  NM  87115 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  153-156 
(06/1979)  . 

Resistive  end  capacitive  voltage  monitors  for  sol f-magnet i cel ly 
insulated  lines  have  been  found  to  be  unsatisfactory.  However,  it  is 
know  that  the  boundary  current  I/sub  B/  and  total  current  I/sub  T/ 
aro  related  to  line  voltage  V  and  the  total  and  boundary  current  can 
bo  used  to  infer  the  voltage.  In  this  presentation  we  show 
relationships  between  V,  I/sub  T/  and  2/sub  B/  which  are  fairly 
insensitive  to  the  canonical  momentum  distribution  of  flowing 
electrons.  Using  these  relations  we  conclude  that  the  voltage  can  be 
calculated  from  I/sub  T/  and  I/sub  B/  with  moderate  accuracy  with  no 
knowledge  about  the  particular  flow  involved,  and  qu> ta  accurate! y  if 
only  two.  oxper imental ly  determined  parameters  are  known.  She 
ii'Eerred  voltage  waveforms  will  be  compared  to  super  i  mental  voltage 
data.  7  Refs. 

Primary  Keywords;  Voltage  Measurement;  Boundary  Current;  Total 
Current;  Canonical  Momentum 
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(SWITCHES,  CLOSING;  BREAKDOWN  STUDIES) 

(liquid  Gaps,  Celt,  liquid.  Electrical) 

A  5>)  REAMfR  MJDEi  t  £c  MJ$H  VOLTAGE  WATER  SWITCHES 

F.J.  Sazema  and  V.l  Kenton  III 

Navel  Surface  Weapons  Center.  S'lver  Sp-ing.  MD  70918 

2nd  TELE  Int er net  i  on*  1  Pulsed  Power  Conference  Proceedings,  pp  187-190 
(OS/1979) . 

elect:  cal  switch  model  for  high  voltage  water  switches  has 
bve1’’  i  pvelopsii  which  pred’cts  st  reamer -swi  tchi  ng  effects  that 
correlate  well  with  wate-- sw * tch  data  from  recent  Aurore/AMP 
experiments  P^eclosure  'round'ng'  and  postclosure  resistive  damping 
of  pulsoformirg  l  n«  voltage  waveform*  are  explained  in  terms  rf 
spot lal ly-extensi ve -  cepac ■ t i ve-couP. i ng  of  the  conducting  streamers 
as  they  propagate  across  the  gap  and  in  terms  of  t i me-deoendent 
streamer  resistance  and  inductance  The  arc  resistance  of  the  Casino 
wa*e>-  switch  and  of  a  gas  switch  under  test  on  Cas'no  was  determined 
bv  com^u*e  f't  to  be  0  .  *> ;  C  1  ohm,  end  0.3*  0  06  ohms  respectively, 
dot  mg  thp  time  of  peak  current  in  th«  power  pulse  Energy  lost  in 
the  water  switch  du»-ii  g  the  first  pulse  is  1BX  of  that  stcred  in  the 
Pu  1  sef  urmi  ng  line  while  similar  energy  lost  in  the  gas  switch  13  JJ3S 
The  model  is  described,  computer  transient  analyses  are  cemoered  with 
observed  wa*er  and  gas  swieh  data  and  the  results  -  *.wtc.n 
resistance,  inductance  and  energy  less  during  the  primary  power  pulsv 
am  ursMirit;  j  3  Refs. 

Pr  ,-ary  Keywo-ds  Modelling  Prrclosure  Phv"o»«r*;  Capacitive  Coupling 
Of  Streamers 

Sec r n dory  Keywords;  Aurora;  Casino 

CCPYRIGH1;  1979  IEEE,  REPRINTED  WITH  PERMISSION 


7  1  OB 

l POWER  TRAHSM'CSION) 

<  “0  'rector  s » 

CONTACTS  FOR  P'J^SEO  HIGH  CURRENT  ;  DESIGN  AND  TEST 

P  Wildi 

Jmvgrsity  of  Texas  at  Austin,  Austin#  T<  7B712 

2nd  IEEE  In'orsat 1  oral  Pulsed  Power  Conference  Proceedings,  pp  195-197 
(06/1979). 

The  TEXT  Tokamak  required  the  development  o*  e  special  contact  for 
pulsed  high  currents  for  the  split  coils  c *  tKe  poloide!  system  at  a 
location  which  is  highly  inaccessible.  A  soWt.ot  was  4ound  in  tne 
form  of  a  special  plug  contact.  A  pro'.r*ypu  was  tasted  tu  the  failure 
PO.rt  using  the  discharge  of  a  homopO»ar  machine.  Design,  test  i«,u( 
and  test  results  are  described  and  the  results  are  evaluated  in  v  «w 
of  other  uses  such  as  larger  contacts  end  switches.  3  Refs 

Primary  Keywords  Plug  Contact ;  Failure  Tost;  High  Currert;  Mechanical 
flexibility 

SeCor cary  Feyuo'ds:  TEXT  Tokamak 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnet i c  > 

THE  DESIGN  OF  SOLENOIDS  FOR  GENERATING  HIGH  MAGNETIC  FIELDS 
P.  Byszeuski 

Institu*e  Of  Physics,  Polish  Academy  Of  Sciences,  Warsaw.  Poland 
2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  148 
(06/1979). 

Magnetic  fields  of  high  intensity  are  usually  generated  by  the 
pulsed  discharge  of  capacitor  banks  through  solenoids.  In  order  to 
generate  the  highest  fields,  exploding  coils  or  field  compression 
techniques  an*  used.  However,  for  experiments  it  is  essential  that 
the  Coil  withstand  the  e 1 ec t r odynami ca 1  forces.  This  13  ach.eved  by 
employing  coils  i  ,1  which  ♦*>*  stress  exerted  by  the  current  density 
end  t ho  magnetic  f’eld  does  not  exceed  the  Strength  of  the  material 
used  to  build  the  coil  0  Refs. 

Primery  Keywords  Field  Compression;  Mechanical  Forces;  Curran*  Den.: 

Secondary  Keywords:  Abstract  Only 
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( E?,rpCY  STORAGE,  CAPACITIVE) 

(Systems) 

VERSATILE  HIGH  ENERGY  CAPACIT0R  DIS'.HAIM.  SYSTEM 

V  M.  Martin 

GTE  Labs  Inc.,  Waltham,  MA  02154 

2nd  IEEE  Internat  ionai  Pulsad  P->wer  Ccrie*:  ‘  rc-'.eu  •  os. 

(06/1979). 

Tha  raqui  r aments  for  ge-  erntuig  hu  4  3  ■  r  r-  wai-us  of  «.u;  •  vnt  1 
amplitudes  over  a  r»rq-  t,  *  3*  kA  <•*.  yes  '•  f  '.6  -V  are  being 

met  through  the  devel  - 1.*  ,»t  jf  0  -r.»’.a4.'  c'tt-caliy  damoyj  LCR 
discharge  system  conta.  1  .g  0  7SF  ciip/i,;  ,  *  ir,:u  w*-  ,  ch  c> in  s*or*  jn  «- 
6Q.0P3.I  t)f  energy  The  system  , onpr • se  1  f  vn  .■*, 

electrically  'vi’nln  !  "rit* ,r  in-i.j,  *•<_>  •  on.su  ■  ,.15e 

ccp’C'tonce  a-d  -•  arge.ih  v  to  a  nominal  value  of  which  is 

controlled  by  a  mu  1 1 :  e  1  f  *nt  SCR  switch  --d  con  be  discharged  tr,  r,.}  • 
mductrrv  end  r,  sisters  \  provide  ont-r.,:*  of  tt  60-cycle  sinusoid  ot 
pesk  Cur  re- 1  va  n  up  to  '6.C05A.  Circui*  designs  are  presented  for 
t-o  i  solo*.  ■  on  a  i.j  stat’.,.  ir.d’cstion  of  each  -  f  th*  500  capacitors, 
for  inverse  dtci#s  to  P'  of  ,ct  the  polarized  capacitors  from  raverse 
recovery  v-lta-.u  experiments  performed  after  the  mein  capacitor  bank 
discharge,  «no  't  r  prctoction  of  the  capacitors  from  overvoltage 
Cond  •  t  one  .  )  I’j'j. 

Primary  Kt/wr-Hs.  ICR  Disr.hq'g*  System.  Sinusoidal  Output;  Low 
Fre*. ut'.c  low  Voltage 
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(PUlSr  GENERATORS) 

(  l  *  n*  T  yri*  ) 

A  HIGH  CUN’cNT  PULSFR  FDR  FX  p  !_  R  I  MEN  T  22  S  ,  ■  NFL  TR I NU  ELECTRON  ELASTIC 

*  L  |T  1 1  RING* 

C  Dalton,  G  Krausse  and  J  S*r»eant 

lo»  A  lams  National  labs.  Ki  Alamos,  HM  8  7545 

2nd  11(1  In^rn»tion*l  Pu  I  sa  i  Fou*r  Confarance  P  r  nettri '  ng  s  ■  pp  237*234 
l#4/1974l. 

w  *n  tha  a-ve-it  of  low  Co*.*,  ho-eyenmo  ext-usinns  of  pol  ypr  opv  1  ena 
sheets,  flash  chambers  nave  le.osu  very  at*rart>ve  for  large  nurlea< 
particle  detector  arrays  Ttu  1  has  brought  the  aged  for  a  pulse 

powar  syste-s  that  will  provide  high  peak  eu'  fcdi  rod  low  levels  o4 
Spurt  du  s  rai!  1  at  1  on  Earn  mciiu  le  of  10  flax"  chnmte  ■  >  w*lJ  rtau  >  r  e  a 
peak  current  of  70  It  A  w  t  a  rise  time  l  t  -  sub  >/)  of  **0  ns.  g'»>ng  a 
max  i*js  rate  of  e  u  •  .•  e>  •  •  1  V*  di-di  of  kArmtcrcsecond.  ft>#  p  «J  sor 

ouipu*  must  devel  m,  «f  »u  -ss  a  load  u*  0  16  ohr  w>t*’  a  r».  1  se  w 
of  'fig  as  ‘he  rep»'  i*  ■  m  r.. to  w  11  be  »•  v  per  sv  o»  1  This  p„pv> 
destr-hes  tta  de. #,'■*'»  *  .*  urt  a  sys*v~  an  t  ipm  t  of  t’v 

phya  .al  lim  tat.o'S  n*  i<«  vs#'’  rMu.-f  *  tv  mo  I  t.g/  on  1  1  ‘id  a 

pulse  fidelity  <-  Re's 

•  rim.-ry  Keywords  p u  1  se  Generator.  Very  I  nt  R  «e ,  (rp-ratvd:  M  gh 

**ui  *  v  Fieri  •  y 

19’«  Iff*.  rr=»A.’T|  WITH  p«p“ 
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(f* ARTICLE  BEAMS.  ELECTRON) 

(  Gener.it  i  on  ) 

DEVELOPMENT  OF  HIGH  CURRENT  ELECTRON  PUt SE  ACCELERATORS  Ar  the 
INSTITUTE  OF  HIGH  UMPCRATUREL 
F.A,  Abramyan  rmd  G.D.  Kuleshova 
*r«Vv  of  lances  of  tho  USSR,  Moscow.  USSR 

lir  IEEE  International  Pulsed  Powor  Conference  Proceedings,  pp  202*204 
(J6/1«79). 

A  snort  analysis  of  the  problems  encountered  in  the  ecceleretion 
of  lo^g  :  1  E-4  sec  end  longer)  pulsed,  r  elat  i  »•  i  st  i  c  electron  booms 
(FfF,)  is  given.  A  description  of  the  parameters  of  the  experimental 
facilities  developed  to  study  these  long-pulsed  beams  is  presented, 
r s  well.  Gne  o*  the  main  directions  of  research  on  REB  conducted  at 
our  ir.st'tut*  is  related  to  finding  ways  to  creat*  long-pulsed 
electron  beams,  with  currents  of  the  order  of  1  kA  at  an  energy  ©f  1 
M*v.  The  pr  gro«  is  aimed  at  studying  new  energy  transfer  techniques. 

4  Pe-*s 

I  r  1  ma*  y  Keywords-  Long  Pulse;  Rol  at  i  *  1  .»t  i  c  E*beem.  Breakdown  Time, 
Cnllective  Ion  Ar.raior-iticn 
r  ”1  rR  I  RH  r  ?  14)6  J  £  E  p  .  V!  .  MINTED  wl  T  U  f  •.  RMISS'ClN 
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*t  .  *CHEG  Prh’MG) 

fvpias’re  r  ' 

t  ‘  F  C I n  *  ;*»•>!-,..  M  ’  :-jK  CN  THE  Pf  RFPRMAHCE  0C  EXPLODING  ALUMIH"M 

FOI  FUSES 

L .  He' ge* 

hav.sl  Sur  face  lespi,ns  Center.  Dah’^ren.  VA  22448 

.  id  IECf.  i  star  n,.»  1  jna  l  Pulsed  Power  Conference  Proceedings,  pp  237-241 

*  Oh  4  1  fTfl  > 

*’»'•*  '  1  *  foil  fv  sex  wy-e  exploded  electrically  by  discharging 

•.  *-p.vo  •  '  ha  h  i-to  a  se-iy.  c  omb  ’  net  1  on  .nductance  (approximately 
*-•  i  "O  and  fuse.  The  2.S9  x  2  54  x  0.0r?3  cm  foils  were  explodrd  in 
a  n>.«  eci  uharbe'  The  time  to  burst  ar  *  fuse  voltage  character  i  st  i  cs 
.•ore  •  (ivo-.t  ’  gntr-d  as  a  'unction  of  the  'use  env  1  ronment  .  Results  ere 
give-  f0»  foils  exploded  in  va-ipus  gaxes  anp  liquids.  17  Refs. 

Pri-i  -  •  •  Key. -ir  -  do  A1  '.im  mum  ^C'!  fuse.  Vo !  t  a  gw  Characteristics; 

En  .  1 1  ont«r*al  Consdera*  Oi.S 
CDT*TR1GMT  1  97  9  IfFE,  PEpR!N'FD  W1  ’  •'  FE’-  '1;  '.SION 
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(PAPTKIE  BEAMS.  ElFfTRON) 

1  C.aner a4. 1  or  ) 

rniTTANrt  mfasurimehts  on  fteid  emitter  diodes 

S  KulVe  and  »  Kihara 

i/iwencr  Livermore  Lab.  Livermore.  CA  94550 

7nd  lEEr  b  U- not icn»l  Pulse. i  Power  Conference  Proceedings,  pp  209-213 

f  Of /l 97° t 

On  the  tasis  of  t 1  me* 1 n t egr at ed  omittance  measur ament s ■  several 
rt  f  far*,,  »  typos  of  field  an.iter  diodes  we'W  investigated  at  1-3  kA. 

I  TV  I’>e  ewper  ,  me'- i  a!  ;»a  ame«ers  we-e  the  cathode  type,  the  anode 
**e*.h  'vv-ure.  the  diode  sr-ac*ng  and  voltage,  and  the  level  of 
«.o  :  mat  ion  o*  the  mi-rging  neam.  Over  a  wide  range,  the  omittance  was 
*-  »-»•*  to  he  ot.or  t » onel  to  the  level  of  coll  imat  ion.  With  the  diode 
nj  #f  h  »m.  1  he  em-ttsnre  was  found  tc  be  essentially 
.  . r e  de# *  of  »n*  d<ude  voltage  ard  currant  The  lowest  emittences 

1  T -n  m.  cm  r ♦  tot  A)  were  obtained  with  a  foil-type  cathode  In  a 
eve.  -»»;  a-  e  -r 'inf  1  gur  et  •  on  5  Rof  s 

!,  imv  ■oyw'-f  n*.  F>vld  Emission  Vacuum  Diode;  Cathode  Type;  Anode 
Mesh.  Spaci-i.  Dicdo  Voltage;  Collimation 
f  l‘»  'RIGHT  1  *•  7  9  1 1  E  E  .  REPR1NTTD  WITH  PIRMISSION 
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(POWER  CONDITIONING) 

(Voltage  Regu  i«t  i  sn ) 

hlOH  POWER  VERT  LONG  PULSE  TESTING  OF  A  200  KV.  TETRODE  REGULATION  TUBE 
J  D  S tabley  (1)  «nd  B.  Gray  (?) 

(II  RCA  Core,  Mooreatcwn,  Nj  04357 
(2)  9:1m  Air  Development  Center 

2nd  lEcfc  International  Pulsed  Power  Conference  Proceeding],  pp  262*265 

C 06/19791. 

Testa  at  very  long  pulse  lengths  were  conducted  to  evaluate  the 
design  concepts  of  the  S96000E  regulator  tube  at  the  Roue  Air 
Development  Center.  Voltages  as  high  as  200  KV  have  been  switched  for 
pulse  lengths  of  05  seconds  end  et  inode  dissipation  levels  that 
exceeded  2  0  million  Watts.  Tubes  siei Ur  to  the  one  tested  will  be 
employed  as  scries  regulators  in  the  T OK AM AK  Fusion  Test  Reactor. 

This  puds'  discusses  the  tube,  test  results,  end  operational 
experiences  associated  with  those  tests.  3  Refs 
Primary  Keywords:  Regulator  Tube;  Very  Nigh  Power ;  High  Voltage;  long 
Pulse,  Multiple  Electron  Guns 
Secondary  Keywords:  Neutral  Beam  Generation 
COPYRIGHT;  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(SWITCHES.  OPENING) 

( lac'vm  i  ca  1  ) 

*•"  EA*:  Y  CC  ‘iTERPULSC  ’iCHNXQUE  aPPULO  10  VACUUM  INTERRUPTERS 

R  A.  Warren 

Los  Alamos  National  Labs,  Los  Alamos.  NM  87565 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  198-201 
(06/19T9> . 

Inte-ruption  of  DC  currents  using  counterpoise  techniques  is 
investigated  with  vacuum  interrupter  and  a  novel  approach  in  which 
the  counterpulse  is  applied  before  contact  separation.  Important 
increases  hove  been  achieved  in  this  way  in  the  maximum  interruptible 
current  and  large  reductions  in  contact  erosion.  The  factors 
establishing  these  new  limits  are  presented  and  ways  are  discussed  to 
make  further  improvements  to  the  maximum  i n t err upt i b 1 e  current .  7 

Refs. 

Primary  Keywords:  Counterpul se ,  Counterpul sa  Before  Seperetion;  Low 
Erosi on 

COPYRIGHT;  1979  IEEE.  REPRINTED  WITH  PERMISSION 
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(EHfR&Y  STORAGE,  INDUCTIVE; 

(  Systems , 

COHSIiiEkA'  IONS  FOK  INDUCTIVELY  DRIVEN  PLASMA  IMPLOSIONS 
D  i.  Smith,  R  V  nenderson  and  R.E.  Reinovsky 
if*.  ,  Kirtia-d  A  r  3  ,  NM  47117 

2nd  IEEE  international  Pulsed  Power  Conference  Proceedings,  pp  247-296 
C  06/1979) 

Inductive  pulse  forming  techniques  appropriate  for  the  driving  of 
implod.ng  plasmas  have  boon  explored  with  special  ettent.on  given  to 
a  suitable  opening  switen.  Parametric  investigations  of  circuit 
raoaels  indicate  that  imploding  load  performance  is  relatively 
independent  of  opening  switch  parameters.  E x t repo l et i on  of  existing 
wxper i menta 1  and  computer  simulated  data  leads  to  conceptual  design 
criteria  for  a  fused  metal  foil  opening  switch  which  will  be 
implemented  on  a  1.9  fIJ  system.  The  inductive  system  compares 
favorably  with  thy  direct  capacitor  driven  system  in  terms  of  kinetic 
energy  with  the  definite  adventage  of  shorter  time  scales  on  which 
the  energy  is  delivered  to  the  implosion.  6  Refs. 

Primary  Keywords:  Pulse  Forming  Techniques;  Exploding  Wire,  Rest 
0 1  scliar  ge 

Secondary  Keywords:  SHIVA;  Plasms  Implosion 
COPYRIGHT:  1979  IEEE,  REPRINTED  WITH  PERMISSION 
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f POWER  CONDITIONING) 

(Pulse  Forming  Networks) 

ELECTRIC  DISCHARGE  CHARACTERISTICS  OF  CABLE  PFN  USED  AS  A  PUMP 
R.R.  Butcher  and  S.H.  Gurbnxsm 
Los  Alrmos  Notional  Labs,  Los  Alamos,  NM  67565 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  273-275 
t  06/1979  )  . 

The  cable  pulse  forming  network  (PFN)  is  ar>  excellent  pump  for 
transverse  discharge  lasers.  The  effect  of  lead  character < st i cs  on 
PFN  deisgi  is  discussed  in  detail.  Experimental  results  are  presented 
for  a  rare  gas  halide  laser  pump  by  a  cable  PFN.  G  Refs. 

Primary  Keywords:  Pulse  Forming  Line;  Low  Impedance;  Short  Pulse;  Low 
Energy 

Secondary  Koywords:  Gas  Laser  Pumping 
COPYRIGHT:  1979  IEEE,  REPRINTED  WITH  PERMISSION 
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(SWITCHES,  CLOSING;  POWER  CONDITIONING) 

(Vacuum  Gaos,  Electrical.  Systems; 

VACUUM  ARC  SWITCHED  INVERTER  TESTS  AT  2.5  MVA 
R.N.  Miller  and  A.S.  Gilmour  Jr. 

State  University  of  Nqw  York  at  Buffalo.  Buffalo.  N*'  16226 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedmos,  pp  250-2S3 

(  06/  1  979)  . 

A  mathematical  analysis  of  the  unloaded  vacuum  arc  switch  (VAS) 
inverter  is  undertaken;  a  key  element  in  this  analysis  is  the 
assumption  of  a  constant  voltage  drop  of  50  volts  across  each  VAS 
whilo  it  is  conducting  From  this  analysis  a  constant  VAS-voltage 
model  is  developed  to  explain  the  VAS  inverter  operation.  A 
comparison  of  data  obtained  from  laboratory  tests  of  the  inverter  is 
made  wii’h  data  obtained  from  this  model-  and  agreement  is  found  to  be 
within  iOV.  for  up  to  15  alterneti  ons.  7  Refs. 

Primary  Keywords:  Inverter;  Vacuum  Arc  Switch  (VAS);  Switch 
Dissipation;  Sw i tch  Model  1 1 ng 
COPYRIGHT:  1579  IEEE.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS,  ELECTRON) 

(Genera t i on ) 

A  DOUBLE-SIDED  ELECTRON  BEAM  GENERATOR  FOR  KRF  LASER  EXCITATION 
l.  Schlitt 

Lawrence  Livermore  lab,  Livermore,  CA  96550 

2nd  IEEE  Internet i onal  Pulsed  Power  Conference  Proceedings,  pp  269-272 

( 06/19-,9  )  . 

Sove-al  laser  systems  excited  by  electron  beam  have  been 
identified  as  candidates  fo^  pump  sources  for  laser  fusion 
applications  The  electron  beam  generators  required  must  be  compact, 
reliable  and  capoble  of  synchr  on  i  rat  i  on  with  othw-  system  components. 
A  Krs  laser,  designated  the  A  amplifier,  producing  a  .flinnni.m  output 
of  2 S  j  w. s  needed  for  the  RAPIER  (Raman  Amplifier  Pumped  by 
Intensified  Excimer  Radiation)  system  A  doubic-s>ded  electron  bean 
system  was  designed  and  constructed  spec  i  f  i  ca  1  i  •/  for  th  .  s  purpose  and 
rat  produced  >35  J  of  KrF  output.  Each  of  the  twu  electron  beam 
Mach  nos  in  the  system  operates  with  an  rms  jitter  of  0.6  ns  and 
together  occupy  3.5  m/sup  2/  cf  floor  space.  1  Refs 
Primary  Keywords:  Low  jitter.  Small  Sue;  Design  Consi  derat  i  ons; 

B 1  urn 1 e i n  L ' ne 

Keywn-ds:  laser  Pumping 
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(ENERGY  STORAGE,  INDUCTIVE;  SWITCHES.  OPENING) 

(Systems;  FxrJcsive  Fuses) 

PRELIMINARY  INDUCTIVE  ENERGY  TRANSFER  EXPERIMENTS 
R.P.  Henderson,  D.L.  Emith  and  R.fc.  Reinovsky 
AFUI .  Xirtland  AFB ,  NM  47117 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  367-350 
(06/1979) 

The  use  of  inductive  storage  systems  has  been  studied  as  an 
attractive  alternative  to  the  more  conventional  capacitive  energy 
storage  systems  to  drive  a  cylindrical  imploding  plasma  and  produce 
X-reys  for  nuclear  simulation.  Preliminary  experiments  have  beer, 
conducted  using  a  2C0  kJ,  6  microsecond  capacitor  bank  and  a  100  kj, 

1  microsecond  capacitor  bank  to  explore  the  basic  performance  of 
electrically  exploded  foil  opening  switches.  Peak  voltage  ana  opening 
time  has  been  character i zed  is  a  function  of  quench  media  and 
capacitor  bank  rise  time.  Rise  time  and  energetic  *ff  tuicy  of 
current  transfer  to  inductive  dummy  loads  have  also  been  measured. 
These  experimental  results  are  contributing  to  conceptual  designs  for 
a  1.9  MJ  capacitor  dr i ven  6  Refs. 

Primary  Keywords.  Exploding  Foil.  Performance  Test;  Quench  Media: 

Maisonnier  Criteria 
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(ENERGY  STORAGE,  MECHANICAL) 

( Rotat ing  Machines) 

PULSAR:  AN  INDUCTIVE  PULSE  POWER  SOURCE 
E.C.  Cnare.  W.P.  Brcoks  and  M.  Cowan 
Sendia  labs,  Albuquerque,  NM  67115 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  363-366 
(06/1  )7  9  i 

The  PULSAR  concent  of  inductive  pulsed  power  source  used  a 
f  lux -comnressi ng  metallic  or  plasma  armature  rather  than  a  fast 
opening  switch  to  transfer  magnetic  flux  to  a  load  The  inductive 
storQ  may  be  a  relatively  unsophisticated  DC  suoerccncuct  1  r.g  magnet 
since  no  magnetic  energy  is  taken  from  it,  and  no  largo  current 
t  ••  a.- a  i  ent  s  ore  induced  in  it.  Initial  experimental  efforts  empio.nu 
either  exnenrtable  or  reusable  metallic  ormat-.res  win  a  2D3  kJ.  4 ;  L 
mm  diameter  s-p«r  conduct '  ng  magnet.  Atteit  on  s  now  cm:-;  *-.c  ’>••?  on 
the  ceveioorrent  of  mu.h  f.i-iter  n.osnc  armatures  ft-  uv»  -  l.n  ;  • 
systems  o'  '  ;i  tw#  »vk.i  d  •  "  t*r  T.c  uv  •>  r,-  • 
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Ujjhey  t  Co-  -Culver 

2r.j  TFr!  I  '•  t  e  rna  1 1  ona  ;  Puls 
Cfc/  .  7'* , 

T-s-  a  Pol  cation  of  lightweight  reliable  capacitors  in  a  irch'.e 
en*rf;v  >,  t  -  -  a  u  dscusse<i  The  relationship  c*  system  cUsiy. 
nA'Aii’tp-".  to  capacitor  s'ce  and  life  is  displayed.  E  i  er  •  r  .  c  naiils 
wygn-5  of  «  21  J/iu  arid  a  77  j/ib  pulse  d<  set  arge  canac  tor 
des1,-.  are  given.  Estimates  of  future  near  term  dove  1  cpmor.t  are  marie 
0  Refs 

Primary  Keywords;  Mob'le  Energy  Storage  System;  light  Weight. 

Application  Const  derat i ons 
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7205 

(SWITCHES.  CLOSING) 

( M t  see  1 lanacus ) 

STABILIZATION  OF  METAL-OXIDE  BULK  SWITCHING  DEVICES  WITH  DIFFUSED  BI 
CONTACTS 

B.  lalevi c  (I),  M .  Shogo  <1>.  M,  Gvism  (1)  and  S  Lav/  (23 

(1)  Rutger*  Untvaraity.  P'Scataua/.  NJ  08854 

(2)  ECOM.  Fort  Monmouth.  NJ  07705 

2nd  IEEE  I nt srnat i ona 1  Pulsed  Power  Conference  Proceedings,  pp  576-380 
(  06/1  9  79  )  . 

Threshold  switching  from  the  high  to  low  resistance  state  has  been 
invest! aged  in  the  pq 1 ycry * t a  1 1 i ne  and  single  crystal  NbO/ sub  */ 
(where  x  approximately  equal  2)  metal-oxide  devices.  Stable  and 
reproducible  switching  performance  is  observed  in  a  conf i gurat i on 
8  i -NbO-' sub  2/-Bi  where  fti  electrodes  were  covered  with  Au  films. 
Improvement  in  the  device  Performance  is  attributed  to  the  Bi 
diffusion  into  NbG/sub  x/  which  has  been  confirmed  by  the  Auger 
electron  spectroscopy.  Typical  off  state  resi stance  of  these  devices 
is  approx i mately  100  K  ohm  and  threshold  switching  voltage  in  the 
ra-ge  from  100  to  2S00  V.  The  delay  time  r/suto  dr  is  exponent i al 1 y 
dependent  on  the  applied  voltage  W/sub  appl/  and  at  larger  V/sub 
eppl/  the  delay  time  is  less  than  a  nanosecond  Recovery  time  of  a 
device  is  apr-oximatei  /  0.5  microsecond  as  determined  by  the  method 
if  decreasing  ti.se  interval  between  two  successive  pulses.  Holding 
voltage  is  approximately  AC  V.  The  pulsed  switched  devices  can 
wthstand  pjlse  durations  between  0.1-5  microsecond,  repetition  rate 
of  100  Hz  and  current  intensities  of  10-15  A,  or  25  A  peek  with  the 
applied  pulse  duration  of  20  microsecond,  single  shot.  6  Refs. 

Primary  Keywords:  Threshold  Switching;  High  Off  State  Resistance;  lo< 
Voltage,  low  Current 
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72  0  A 

(SWITCHES.  CLOSING) 

(Gas  Gaps,  Self) 

TESTING  OF  A  100  KV,  100  HZ  REP-RATE  GAS  SWITCH 
A.  Ramrus  and  J.  Shannon 
Maxwell  Labs  Inc.  San  D.ego,  CA  92125 

2nd  IEEE  Internat i onal  Pulsed  Power  Conference  Proceedings,  pp  320-32A 
(06/1979). 

A  two-electrcde  gas  switch  with  a  self-breakdown  voltage  of  100  kV 
was  operated  at  e  pu  1  se- repet  i  t  i  on  rate  of  100  H.t  with  hursts  up  to 
10  seconds  in  duration.  Tho  output  of  a  pulse  transformer  provided 
the  < 1-cos  omega  *  t)  waveform  which  charged  the  switch  in  about 
ore-ha  if  millisecond.  The  switch  discharged  with  a  Peak  cur-art  of 
about  10  kA  ana  a  total  charge  transfer  of  about  10  mC  into  a  damped 
LC  circuit.  A  continuous  purge  of  air  through  the  intcrelectrorie 
spacing  enabled  the  switch  to  recover  its  breakdown  voltage  botween 
discharges.  Flow  rates  up  to  15  SCFM  we-e  employed.  This  paper 
discusses  the  dependence  of  switch  Jitter  and  waveform 
reproducibility  on  air-fl-w  rate  3  Refs. 

Primary  Keywords:  Sol f -breakdown  Switch;  Rep-rated;  Life  Test; 
Performance  Test 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Systems  l 

A  COMPUTERIZED  MEASURING  SYSTEM  FOR  NANOSECOND  RISETIME  PULSED 
ACCELERATORS 

D.  Pell'nen.  S.  Ashby.  P.  Gillis.  K.  Nieison  and  P  Spence 
Physic  In-.  e»-rw  t  i  c-n  1  Co  San  Leandro.  CA  94577 

2nd  IEEE  Inte-nat i onal  Pulsed  Power  Conference  Proceedings,  pp  410-A15 
(06/19)9) . 

We  have  developed  a  new  computerized  diagnostic  system  for  high 
voltage,  high  current  oulsers.  This  diagnostic  system  usos  electronic 
Circuits  connected  to  nanosecond  response  transducers  to  measure 
machine  performance  at  critical  points.  The  voltage  outputs  of  these 
circuits  are  converted  to  digital  form  and  directly  read  by  a 
compute-.  Tho  mjjo-  advantages  of  this  system  a-e  coat  effectiveness 
and  greater  accuracy  than  commonly  used  oscilloscope  or  transient 
enolyrer  systems  in  applications  whe-e  it  i»  not  necessary  to  record 
full  analog  diagnostic  waveforms.  Operation  is  fully  computerized  and 
reqiires  a  m  - i mum  number  of  personnel;  the  System  is  scalable  to 
very  large  multi-module  generators.  4  Refs 
Primary  Ke/words:  Current  Diagnostic;  Voltage  Diagnostic;  High 
Accuracy:  Lew  Cost 
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(INSULATION.  MATERIAL;  POWER  TRANSMISSION) 

(Solid.  Transmission  Lines) 

A  LUU- I NDUC  T  ANCE  2-MV  TUBE 
Y  0  Chen.  K  Meshima  and  ...  Pgnford 
Physic  I n ■ or -at i ona J  Co,  Snn  Leandro,  CA  9457? 

2nd  IFEf  1 nternat i onal  Pulsed  Power  Conference  Proceedings,  pp  487-495 
(06/1974) . 

A  new  mult'-stage  lew  •  f  due  tanc  e  tube  for  the  conm«l  water 
generator  3Wi  TI  nan  boon  Urn  gr«  :  Low  •  r.  J  j  c  *  nr  *  -s  a»  h  eved  by 
rerrj  -:f  a  pint'  :  lens  >r  +  ~s  wa*e-.  wh  ;h  •  oil.  ted  a  field 
d-  V.  *  l  .■  *•.->-  with  irvsvu  r  |p  t .  2  w  e  ‘  s 

*  r  ,  r  y  t  ft  ,40'  c)5  V  i  ■  j  jr-  .  -  ♦  e-  f  ecu .  c  .  e*  *.  r  ;  j  r  u»u  Grading.  Lew 


7209 

(POWER  CONDITIONING) 

( Systems ) 

ANALYSIS  OF  THE  MULTIPHASE  I NDUC TOR -CON VER T ER  BRIDGE 
M.  Ehsani .  R.L.  Kustom  and  RE-  Fuje 
Argonne  National  Lab.  Argonne.  IL 

2nd  IEEE  International  Pulseo  Power  Conference  Proceedings,  pp  419-424 

(06/1979) . 

Analytical  derivations  ere  presented  for  i nductor-converter  bridge 
(ICB)  circuits  in  which  energy  is  transferred  from  a  storage  inductor 
to  a  load  inductor  with  solid  state  bridges.  These  derivations 
provide  complete  analytical  circuit  solution  in  contrast  to 
previously  available  numerical  ( non-ana lyt i ce 1  )  procedures  The 
analysis  is  based  on  two  parallel  methods:  (]>  Fourier  expansion  of 
the  inverter  waveforms  ana  (2)  a  novel  meihoa  based  on  tho  inherent 
uoveforir.s  of  the  ICB.  labeled  square  functions  Our  anelytical  values 
of  power  flow,  inductor  currents,  and  voltages  compare  favorably  with 
the  results  of  a  three-phase  ICB  experiment  at  Argonne  National 
laboratory.  5  Refs. 

Primary  Keywords:  Inverter,  Analytical  Analysis;  Solid  State  Bridge 
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(POWER  CONDITIONING) 

( Systems) 

APPLICATION  OF  SUBSYSTEM  SUMMARY  ALGORITHMS  FOR  HIGH  POWER  SYSTEM 
STUDIES 

F.C.  brockhurst 

Air  Force  Aero  Propulsion  lab.  Ur i ght -Patterson  Air  Force  Base.  OH  45435 
2nd  IEEE  Internet i one  1  Pulsed  Power  Conference  Proceedings,  pp  406-409 
(06/1979) 

This  paper  describes  the  application  of  subsystem  summary 
algorithms  for  self-contained  power  system  conf i gurat - on  trade-off 
studies,  and  presents  the  results  of  a  recently  completed  study.  The 
development  of  summary  weight  algorithms  for  roc-et  turb'nes  and 
rotating  elr-*  ,cal  generators  *s  described.  These  -ow  algorithms  are 
combined  wit  previously  developed  power  conditioning  subsystem 
algorithms  in  a  computer  program  to  automat i cal ly  stub/  various 
system  conf i gurat i onS.  A  flow  chort  of  the  computer  program  is 
included  in  the  pacer .  The  computer  program  was  used  to  find  a 
minimum  weignt  self-contained  power  system.  Results  of  the  study  are 
presented  in  this  paper.  0  Refs. 

Prir'&r^  Keywords  Computer  Aided  Design;  Continuous  Duty 
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(PULSE  GENERATORS) 

( App 1 i cat  ions) 

APPLYING  A  COMFEHSATEO  PULSED  ALTERNATOR  TO  A  FLASHLAMP  LOAD  FOR  NOVA 
B.M.  Carder  and  B  T.  Merritt 

Lawrence  livermore  Lob,  Livermore,  CA  945S0 

2nd  IEEE  I nter not i ona 1  Pulsed  Power  Conference  Proceedings,  pp  439-462 
(C6/1979) . 

The  Compensated  Pulsed  Alternator  (CPA)  is  a  large  rotating 
machine  that  will  convert  mechanical,  rotationally  Stor«d  energy  into 
a  single  electrical  impulso  of  very  high  power.  It  il  being  optimized 
for  driving  flashlem.’s  in  the  very  large  Nova  Ndigless  laser  system 
The  machine  is  a  rotary  flu*  compression  device,  end  for  maximum 
performance,  it  requires  start-up  current.  We  report  upon  a  circuit 
that  will  provide  this  current  anu  that  will  also  assist  in 
triggering  the  fieshlamps.  This  circuit  has  been  tested  with  e  200  kJ 
capacitor  bank  and  it  is  now  being  tested  with  a  small  20C  kJ  CPA. 
Largo  Nova-size  machines  will  require  output  energies  in  excess  of  5 
MJ .  We  also  present  empirically  tested  formulae  that  will  assist  in 
matching  the  Nova  FI ash  lamp  load  to  any  given  size  CPA  machine.  4 
Refs. 

Primary  Keywords:  Compulsator;  Start-up  Current;  Fleshlamp  Triggering; 

Impedance  Matching 
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(POWER  CONDITIONING) 

( Systems) 

BALANCED,  PARALLEL  OPERATION  OF  FL ASHl AMPS 
B.M.  Carder  and  B.T.  Merritt 
lawrence  Livermor#  Lab.  Livermore.  CA  94550 

2nd  IEEE  Internal i onal  Pulsed  Power  Conference  Proceedings,  pp  454-458 
(06/1979  > 

A  new  energy  store,  the  Compensated  Pulsed  Alternator  (CPA), 
promises  to  be  a  cost  effective  substitute  for  capacitors  tc  drive 
flash  lamps  that  pump  large  ND  glass  losers.  Because  the  CPA  is  large 
and  discrete,  it  will  be  necessary  that  it  drive  irony  raraliel 
flashlono  circuits,  presenting  a  problem  in  equal  Cvr"V'it 
d  i  st  -  .  but  i  on  .  Currait  division  to  ♦  -20’;  betwovr  p  a  -  a  i  1  1  f  1  .isnin-a?- 

has  been  achieved,  but  this  is  marginal  fo-  laser  p^np.ng  F  r.et-vd 
is  presented  here  that  p-ovuim  eq.al  current  *ha.*ir.*j  tc  ebo-r; 
and  >t  include**  fused  protection  *  ;;ii  • r- *  '‘l'I  c-r.i,  t  <•>-;(•=  ’•  r.u 

motnjd  wr  s  tested  kitK  e*3"t  »are*.vl  circuit  -.  n^.u^ing  butn 
ouen-c  i  rcui  t  and  s'-qr  t  -c  i  rc*  *  t  ta  .*  tests.  i  Rcfs,_ 

Priurtry  Keywords:  Fj*.nla.'.i  Torrent  Sharing.  Mutual  i.iauc  t  «r.ci . 

Cc-xj  1  iut  t 
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i-JWsR  TRANSMI  >SIGN.  ;hI»u.AVIGS.  r.AGSETKi 

(T  'ans- 1  j'i.c'.  isrei)  .  , 

COMPTf.N  SCATTERING  OF  FHGTCV".  .-ROM  :.lECT*Gn  *  IN  MAGNE  i  lCAtLY  IKul-l  AT  ED 
“K-NbMlSilON  LINES 
K  Crow-jr  »nt!  j.P.  V  «r  Ge  , .  n  Jer 
t-j-J  n  kaus-  A  :  buy.  er  que  .  h"  67li5 

Zrrl  Iti.f  Irte-r  ctionul  Pulsed  Power  Conference  Procaedi  n^s ,  p;>  429-432 
( 06/19'9 >  . 

jel  f  'magnet  •  cal  I V  ms.-iated  tronsmis*-  ci  .ines  a-u  .  seu  fo-  onwe- 
transport  between  the  vacu-^-i  nsu.atcr  and  tky  iJ  oce  :  r  hig-  current 
pqrtizla  accelerators.  Since  the  n'fc  tncy  c *  (he  powy-  transport 
d.Pends  on  the  details  of  the  initial  line  geometry.  ,t  .  the 
injector,  the  dependence  o*  tne  elactron  Cii'uniCfc!  _"ior  t  'un 
distribution  on  the  injectc-  geometry  sho.,.d  reveal  loss 

irerhamsm  We  propose  to  stuny  that  dependence  ex  per  ’  mentally  through 
a  Compton  scatte-inq  diagnostic.  The  spectru-n  of  icat  ■  »f'»C  1  .  ght 
revrols  the  electron  veloc-ty  distribution  parnend:  cu  1  or  to  ttie 
direction  of  'Jew.  The  design  of  the  diagnrstic  is  in  r-egross.  Cur 
prelim:  nay  analysis  is  b.is-o  on  tic  c&nser.jtion  of  enpr-.jy  and 
canonical  momentum  for  s-'ig*e  electron  in  tuo  {  and  o  f'e.ds 
duterm  •  nod  frem  2-  D  calculation;  For  the  Mite  #CCfllorat.ir  with  I'OwJ' 
flow  along  Z.  the  normalized  canonical  momentum,  mu,  is  in  the  range 
-0.7  <  -nerc  M  0  Fo-  k/sub  parallel  V  and  k/»ub  s/  paraJJel  K 
our  analysis  t  no:  cates  that  tho  scattered  photons  hav*  1.1  eV  *-  -  t  x 
nu/ sub  &/  V  ')  6  eV  fo-  ruby  laser  scattering  end  can  be  detected  with 
PM  tubes.  8  Refs 

Pr  imary  Keywords-  tna-g,’  Loss.  Canonical  Momentum;  Compton  Scattering; 

tlectran  Yeioc'ty  Distribution 
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(PULSE  GENERATORS;  EhFRGv  S • CR AGE .  MECHANICAL > 

IRotat  r.g  ^achnai,  Rotates  Mac'  ros) 

DESIGN  OF  THE  ARMATi'ac  WINDINGS  OF  A  COMPENSATED  PULSED  ALTERNATOR 
ENGINEERING  PROTOTYPE 

J.H  Gully.  U  L  Bird.  T.M.  Bullion,  H.G.  Rylander,  W.F.  Woodson  and 
H  H .  Wei  don 

University  of  Texas  at  Austin,  Austin.  TX  76712 

2nd  IEEE  Internet » onal  Pulsed  Power  Conference  Proceedings,  pp  385-391 
<  06/1979)  . 

The  des'Qn  of  the  armature  windings  of  a  6  kV.  70  kA  compensated 
pulsed  alternator  engineering  prototype  now  under  construction  at  The 
University  Of  Texas  at  Austin  is  presented  Electromagnetic  forces 
acting  on  the  windings  nnd  the  resulting  mechanical  and  electrical 
stresses  placed  on  the  armature  insulation  are  given.  Test  results  of 
e  program  to  select  the  ground  plane  insulation  system  are  described 
Finally,  fabrication  methods,  tooling,  and  problems  encountered 
during  construct i on  are  discussed  7  Refs 

Prnary  Keywores:  Ccmpulsator;  Analysis,  Insulation  System 
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(PULSE  GENERATORS) 

(ippl icatiorsi  _  _ 

APPLYING  A  COMPENSATED  PULSED  ALTERNATOR  TO  A  FLASHIAMP  LOAD  FOR 
NGVA-PAPT  II 

W  L.  Bird.  D.J  T.  Mayhall.  W.F.  Weldon,  H.G  Rylander  end  H.rt.  Woodson 

University  of  Texas  at  Austin,  Austin.  TX  78712 

2nd  IEEE  Inlernat i onal  Pulsed  Power  Conference  Proceedings,  pp  463-466 
m/1979)  - 

The  compensated  pulsed  alternator  (cospulsstor)  has  been  proposed 
as  a  possible  alternative  to  capacitor  banks  for  driving  xenor 
f  1  ashl emps  for  pumping  reodymum  glass  laser  amplifiers  *or  NCVA.  An 
algorithm  far  sizing  rotor  diameter  end  angular  velocity  as  a 
function  of  fleshlemp  impedance,  peak  current,  end  delivered  energy 
is  described.  It  is  shown  that  the  armature  inductance  variation  is  e 
major  cons i derat i on  when  matching  the  pulsed  alternator  to  the  load 
Finally,  conceptual  design  parameters  of  a  four  pole,  laminated  rotor 
compuisotor  are  presented.  5  Refs- 

Primary  Koywords:  Compulsator;  Start-up  Current;  Fleshlemp  Triggering; 

Impedance  Matching 
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(BREAKDOWN  STUDIES) 

( E  lectrodes ) 

FAST  RISING  TRANSIENT  HEAVY  CURRENT  „.  ARK  DAMAGE  TO  ELECTRODES 

A.  Watson 

Texas  Tech  Unive-s-ty.  Lubbock.  TX  7940  9 

2nd  IEEE  Inter  nat i one  L  Pulsed  Power  Conference  Proceedings,  pp  471-474 
{ 06/1979) . 

Crests  o*  displaced  metal  have  heen  Observed  in  rings  beyond  the 
crater  produces  on  electrodes  by  short  duration  <10-100  ns)  heavy 
currant  sparks  m  a  variety  of  dielectric  media  Metal  is  presumed  to 
have  melted  and  flowed  rad<aily.  r»ie  hydromagnet  i  c  forces  supporting 
a  standing  canal  wave  which  is  certified  with  the  crest.  Analysis 
shows  this  situation  to  be  ■  i  *n  t  under  steady  melting  and  the 
ring  di  emote**  is  Propo- t • unal  to  the  square  root  of  spark  current  as 
measurement  verifies  Erosion  is  proposed  to  occur  by  the  breaking  of 
this  crest  or  by  ’ts  under  the  eeticn  of  electrostat  •  c 

forces,  in  accord  with  -enortec  onpar  p#m*l  date.  2  Refs. 

Primary  Keywo-as  Electrode  E'osion;  Displaced  Metal;  Crests 
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(PUcSF  GENERA  1 0RS .  EL Er TQCMAONET IC  FIELD  GENERATION) 

(Flux  Compression,  M»g->ptiC) 

MAr.MfT  OPTIMI/AT  ;.?N  for  PULSED  ENERGY  conversion 

W.K.  Tucker  ( 1 ; ,  £  C  Cnare  Cl),  W.P.  Brooks  (1).  R.E  Wilcox  (2)  and 
U  .  0  Mirkifcw.cz  (  ) 

(1)  Garrjia  LA.*..  A  1  bv,q  u.’r  gue  .  NM  87115 

(2;  ;Mi>'ma;r»tic  Gcne-al  Vi  i  1  der  1  and  .  NY 

2nd  I E T E  1 nt er nat : on« 1  p  •  i sod  Power  Corferencs  Proceedings,  pp  381-384 
(OBM*’  9)  . 

A  flux  co irp-ni'or,  generator  called  PULSAR  is  being  developed  to 
meet  power  r equ I -emcit s  for  future  fusion  reactor*  Key  components  of 
the  generitrr  ,-rj  super  cor  due  1 1  ng  magnet,  generator  coil  of  normal 
conducts  *■.  and  an  armature.  either  a  metallic  conductor  or  plasma. 
Chem-cai  energy  .s  used  to  increase  the  mutual  inductance  between  the 
armature  ar  d  nested  gengrato**  coil  and  super  conduct  •  ng  magnet.  Flux 
cwriinar  occurs  end  electrical  Qnergy  is  transferred  to  a  load 
i  :v3-.c  t«mr  (,  This  caper  will  present  the  results  of  a  study  that  was 
conducted  to  design  a  suitable  superconduct i ng  magnet  for  the  PULSAR 
device  6  Re*s 

Primary  Keywords  PULSAR;  Flux  Compression;  Generator;  Initial  FI jx 

Generator,  Superconduct i ng  Magnet  Coil;  Direct  iood 

Co-.nec  t  i  on 
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(ELECTROMAGNETIC  LAUNCHERS.  PULSE  GENERATORS) 

CRa i lours;  Systems) 

A  COMPACT  SEiZ  AMP/SEC  RAIL-GJN  PULSER  FOR  A  LASER  PLASMA  SHUTTER 
l.P.  Bradloy,  El  Orham  and  I.F.  Stowers 
Laurence  Livermore  Lob.  Livermore.  CA  94550 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings-  pp  46'-470 
(06/1979). 

We  have  developed  *  rail-gun  plasma  source  to  produce  e  piesma  of 
1E21  cm/sup  -3/  particle  density  and  project  it  with  e  velocity  of 
3.9  cm/mi crosecond.  This  device  will  be  used  in  an  output  spatial 
filter  of  Nova  to  project  a  critical  density  plasma  across  an  optical 
bean  path  and  block  loser  retroref lected  light.  The  object  of  this 
paper  is  to  describe  the  design  of  a  Pulsar  appropriate  to  the  Sn,va 
laser  fusion  facility,  and  to  describe  the  preliminary  design  of  a 
higher  currant  prototype  pulser  for  Nova  the  laser  fusion  research 
facility  under  construction  at  Lawrence  livarmor#  Laboratory.  3  Refs. 
Primary  Keywords;  Exploding  Wire;  Multiple  Switches;  Low  Jitte^. 

Triggering.  Nonlinear  Load  Effect 
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(ENERGY  STORAGE .  CAPACITIVE) 

( Morx  Generators) 

REVIEW  AND  STATUS  OF  ANTARES 

J.  Jansen 

Los  Alamos  National  Labs.  Los  Alamos.  NM  87545 

2nd  IEEE  Intarnat ional  Pulsed  Power  Conference  Proceeding*,  pp  31_*i 

C06Tha7laser  fusion  effort  at  the  Los  Alamos  Scientific  Laboratory 
(  L ASL )  has  evolved  from  early  exper i m#nt s  wi th  an 
e  1  bc t ron-boart-con t rol  1  »d  lergo-aporture  CO/sub  2/  laser  to  the 
messivo  engineering  task  of  designing  and  building  a  100-kJ  laser 
fusion  machine.  The  design  of  Anteres  is  based  on  the  design  of  its 
predecessors.  It  builds  upon  technology  which  was  developed  or 
advanced  during  the  design  end  construction  of  earlier  machines-  On 
one  hand  it  is  dictated  by  the  requirements  for  the  output,  '•«  > 
er.e-gy  on  target;  on  the  other  hand  it  is  limited  by  existing 
technology  or  reasonable  extensions  thereof .  Reliability  and 
maintainability  play  important  roles  in  the  design  considerations 
1  Li  Refs.  M 

Primary  Keywords:  Gas  Laser;  Beam  Propagation:  E-beam  Pumping;  marx 
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(PUiSE  GENERATORS) 

(Rotating  Machines) 

THE  DESIGN.  ASSEMBLY.  AND  TESTING  OF  A  DESK  MODEL  COMPENSATED  PULSED 
ALTERNATOR 

M  A  Pichnt.  W  L.  Bird.  M.  Brennan.  M.D.  Driga.  J.N.  Gully.  H.G. 

Rylands-.  K  M  Tolx.  W.F.  Weldon  and  H.H.  Woodson 
UniverS'ty  of  Texas  at  Austin,  Austin.  TX  78712 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings,  pp  398-401 

(06/1779). 

The  Center  for  E I ect ronechan i cs  (CEM)  at  The  University  of  Texas 
i»  currently  involved  in  the  design,  fabrication,  and  testing  cf  a 
prototype  compensated  rulsed  alternator  (compulsator).  This  machine, 
a  now  concept  :n  pulsed  power  technology,  utilizes  the  principles  of 
magnet ; c  induction  a; d  flux  compression  to  convert  rotational  energy 
di-ectiv  m»o  eisct'icsl  energy.  The  subject  of  this  paper  is  a 
or.a- fifth  scale  version  of  the  CEM  prototype.  This  desx  model 
compulsator  <s  a  portable  demonstration  machine  designed  to  operate 
r>  the  3/i-*Q  fasmen  as  me  full  scale  model.  5  Refs. 
s'ir*r  Keywords.  Compu 1 j ato- .  Prototype,  Design  Consi  derat  i  ons 
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(pl.se  ;.ln;s,*v:ifs .  lsergy  storage,  mechanical; 

(Ro**t.  .  M.v ‘nnes*  Rc-tat  y  Mar  -  '*  > 

■  HA‘.  ’ .  r'ili>  7:  A  C  :  Mr- E-.L  AIL'D  PULSE!'  ALTi  RSATOR  t*R&T0Tvl,E 

M.  S'.m-fi",  W  ,  d  rrj.  „  -  L-ui.y,  M  .  .  ‘pa  nr. ,  K.M.  Toik,  W.F.  Weldor., 

jn  ,(  -s  t  /  1  ^  •«  ;  A  .St  :  r  *  v.<t  in.  TX  78  '12 

Ira  !  T ;. .  •-f.t:oTn.  'u.'fc-  Po.,#'  Ccr.fererce  Prcueeo:  ’'OS .  PP  392-397 

*  .r-to*.r.>  :  ft  c  nm.  * '. «  ?t  u-  ..ulstd  altomitrr  <  c  omuu  i  so  t  o  r  )  ' 

-rpsenr.y  c  -  . o  -  at  the  Ce.-  tor  for  E.#:t'ar^..,'anicj  (  C  E  *  ) 

c  4  "  *■  j-i  -n'}'!,  o'  T*  .  t  i  a*  Aust  •  The  uni  i^ue  mach  •  -fc 

"i-*  y.-at'on  — i  r  v.,i-  c -.  *  i  ut  iv.’-re-t  (!r,C  kA  je-'erate  .ergo  force* 
n«»  t/:  c ,  i  ,  ■/  .<-,>n  by  c.o -i  ven  t  l  c ««.  1  rotating  mat  nines.  Tne  rotor  is 

:p  at  ;■•):)  1  rat  *  on*  'irtoo  on  a  vertical  shaft.  S’nce  the 

.(  *r,'  !.*■.  .•••  ^  T  a*  5  2  ar.-i  o  maximum  speed  of  541C  rpm,  these 
in'  i>tt'!  i>-  n.  'ionn  ara  iOTj-e'-  or.  tr.a  ends  with,  ia'oe  Bellovlle 
wasr.B-s  to  >  r  '«v,a  the  effective  stiffness.  The  stator  is  mounted  on 
a  tera.iv  *rt'o  which  ;t  t  c.  rotate  dur-ng  discharge  to  reduce 

the  t'tinsm  ttaJ  *  n  greu^d  Tuo  mech.in  i  ca  1  con*  i  derat  i  ons  ar.d 

d*7'*gn  th  *  ma.Tre  a'<»  presmtod  4  kefs. 

Pr  ir„jrv  Keywords  C  :  rr  •  i  sa  t  e  r  ,  Mech-.nicol  Design.  Rotor  Design;  Stator 
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(REVIEWS  AND  CONFERENCES) 

(RBVTHE*NEAR  AND  LONG  TERM  PULSE  POWER  REQUIREMENT  FOR  LASER  DRIVEN 
INERTIAL  CONFINEMENT  FUSION 

W.t.  Gagnon 

Lawrenco  Livermore  Lab.  Livermore.  C*  94550 

2nd  IEEE  International  Pulsed  Power  Conference  Proceedings.  PP  49-54 
(06/1979). 

Inert i al  confinement  fusion  research  is  being  vigorously  Pursued 
at  the  Laurence  Livermore  Laboratory  end  at  other  laboratories 
throughout  the  world.  At  the  Lawrence  Livermor*  Laboratory,  major 
en-phas'S  has  been  placed  upon  the  development  of  large.  Nd;g,ass 
laser  systoms  ir  order  to  address  the  bas’c  physics  issues  associated 
with  1  '  9lJt  driven  fusion  targets.  A  parallel  program  is  d'recteo 
toward  the  development  of  lasers  wmch  exhibit  h-gher  of  -  i  c  i  cr.c  .  vs 
and  shortp-  wovzlongth.s  end  are  thus  ro-e  svtabie  es  d',v*i'^> 
f  us  i  r  n  powc  *■  r ,  an  t  s  This  cat  '  c  sc»«  *.  lus  the  pu.so  ;■  ^  t  •  u  r  ;y 
which  has  buei  c;«vti.r.r-  t r .  ,  *.  the  n<>  -  r.-l  fur  tt-i*  ne»a.  v*  \  «. 

1  -. (  r  'uiicn  program  ay  ifU'.-ru  ^  14  \^.f  j  ^ 

Sa-.o-  -  _ry  kfc-,,..‘3S  a.  r  -u 

COPYKiGHT:  19/9  IEEE,  REPK>«tD  WITH  PrivMlib.uh 
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(Tronsmisj  en  tines)  .  ...  . 

3E:F-MAGNlT.CALLY  ,  NbvlA.t!)  uL* 

v  .  Vj-  Duvendv  * 

io'.i'-. .  A  »av«ai.er  iu.’.  hM  8  7 .  . ! 

2nd  Jff!  1.-,  ter  rot  ‘oral  Pulsed  ’ok*'  Cao’erx-it  Proceevi  c,  5- 

;  c  i > 

L  lec-t -cma--.net  i  .;  t  -ir  *.  rarh  ior:  through  se  --  m;,  o  - 1-  y 

•  nsu.atea  vac.n.n  t  ra  'sir.  s-- '  on  I  -  n»  s  has  Ofc«<  di  n  .  n.'^  4  ,s‘ 

ar.d  re;  able  technology  A  powor  u*  ns  -  ty  c*  .(•  iw  -  v  ■  •  ‘  n"  't%  l_'* 
t-injpo-tui  at  acp-.ix  i  m.iteiy  If'  ..-fc'r.ent  ••*f’c  1  '  ’  "  "** 

The  ‘hooret  cal  ur  c:t '  star.o :  ng  m  a--«r  • .  r ..  thrc^ui  .  rv.  o-  •  -  -  t 
cress  se-‘  I  n  -  ha  s  iin.grcsMi.l  tn-r,f  ana  4  Vt  ual  «'".)•  ■ 

electromagr  ««  i  r  r.."tcl«  *.  •  mu  lot  '  -r.s  h-weva-.  w.--»  >-'<  *■  • 

on  the  effects  of  I  <  r-e  ♦.ransiti#'1.  >n  i.i  cl  ‘he  cr--s  n-.t-c.*  u  n 
in  tne  direction  <♦  POwor  «lr,w.  T  -  fc  rt  jC  vaturts  f  •  Crete., 
understanding  wni  bo  -wviewcd  end  seme  promising  hypotheses  r.c~- 
under  ir vest ’ gat i on  will  bn  presented  ^  Re* s 
Primary  Keywords:  rigr.  Power  uer.n-tv,  Ccr  i  t '  on  irsns  .ia 

Convolute.  C.v'.f  Cross  Section;  Lc.itl  .mpeCance 
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(PARTICLE  BEAMS.  ELEC  TRON ) 

(  Genera*  i  on  ) 

VOLTAGE  DISTRIBUTION  AND  CURRENT  IN  A  CYUNDR’CAl  RELATIVISTIC  DIODE 
N  .  W .  Har  r  i 5 

Jon  Physics  Corn.  Burlington.  MA  01893 

2nd  IEEE  I  n«r  na  1 1  ona Pulsed  Pow«r  Conference  Proceedings.  op  65-67 
(  Qf- /  1  97 9  )  . 

The  voltage  distribution  and  currant  in  a  space  charge  limited 
cylindrical  cfmde  era  calculated  by  means  of  a  simple  computer 
program.  Relativist!-  formulation  is  used.  and  tho  results  ora 
aopl  icabie  up  to  the  limit  of  significant  be*.m  pinch.  Thu  accuracy  is 
j  .  1  *; .  3  Refs. 

Primary  Keywords:  Voltage  Distribution".  Current;  Space  Charge  Limited. 

Numerical  Calculation;  High  Accuracy 
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' SWITCHES,  OPENING) 

'-loch.rl  veei  /  -  fvCLOPULHT  Of  .  HI5H--0UEII  VACUUM  INI EKR'IP TER 
J.A.  Rich,  G.A.  Farrail.  !.  Imam  and  J.C.  Sofianek 
General  Electric  Co.  Schenectady.  NY  12301 
£PR1  Robert  No.  EPRI  EL  -  18  9  5  (  06/1981). 

Availability:  EPRI  El-1896 

Despite  thoi>  many  advantages  and  their  wide  usa  in  distribution 
systems,  vacuum  interrupters  have  been  too  limited  m  eurent  and 
voltage  for  application  or>  today’s  t-onsm  ssion  systems.  The  goal  of 
Iht j  investigation  is  to  assess  the  feasibility  Of  He,  gmng 
jy-ldmg  a  vacuum  interrupter  far  such  pep  l « ca  1 1  Cr  ;  tn  spec  ficMi. 
develop  fc  vacuum  interrupt©-  w-th  a  voltage  capability  in  t-’*  c  o- 
eV  ran-je  and  a  current  capability  m  the  61-8C  A  range  wit."'  a 
continuous  cur-ent  rating  of  3309  A.  ro  i"clf'»M  »his  under tak 1 ng 
analytical  and  experimental  work  was  earned  out  if.  four  major 
p-sblen  areas:  arc  physics:  vacuum  breakdown:  mechanical  prcLuems. 

•  n-pmuoter  fabrication  and  test  ’he  lead-' 3  concent  is  that  of  the 
e  ffuse  vA-uun  a-c.  particularly  as  er.bcdied  m  e’-ctrode  structure*, 
of  rod  er-oy  * ,  pe ,  structures  which  are  capable  o*  cerryng  very 
large  arc-*CJ  .jraoti  without  suffering  dr.-sage  Corollary  to  the 
d.  f  fuse  arc  concept  is  that  of  ocr  transfor  fre-r  the  butt  contacts  to 
the  f:xed-gao  diffuse  arc  structure  and  the  serarat'On  of  functions 

which  th-s  allows.  9  Refs.  u.  .  .  , . _ 

Primary  Keywords  Vacuum  Interrupt®- i  Circuit  Ereader,  High  Voltage. 

High  Current;  Vacuum  Arc  phys'cs 
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(SWITCHES.  OPENING;  SWITCHES.  O'EMING) 

(Vacuum  Gaps,  Self;  Vacuum  Gao*  Magnetic  Field) 

DE Vf  1 QPM£N  1  Of  A  VACUUM  ARC  FAU‘.  T  CURRENT  LIMITER 
R  Dellinger  a-d  A  *>  Gimou-  Jr.  «...  -v  toot 

State  Un  vprvty  of  New  fork  at  «uf*alo.  Buffalo,  tr  i,Z26 
EPRI  Report  No.  E°R  1  tl-lf'-T  tCVl98t>. 

Availability:  FPRI  EL  -  1 9^  ^ 

EPRI  .  ^ 

The  primary  purpose  o*  th- s  program  w.  *  tc  develop  en 

Of  (ho  cno-.l.bo  or.oc  Olo.  o'  too  vocou-  .JC  do.-coo 
under  development  at  the  State  Un  ve*m*y  uf  New  York  at  fiji.nlo  fc r 
fault  current  limit  r-y  appl  1  cot  1  uns  The  gor.eral  operating 
rharocteristics  are  g • vw n  for  two  basic  vacuum  arc  devices.  One  is 
the  Vacuum  Arc  fault  Cu-rent  l-miter  and  the  other  is  the 
Magnet-cally  Controlled  Vacuum  Arc  Switch.  The  results  of  detailed 
St  dies  o*  the  sne-ic  -  r-n*  occurring  with  the  two  devices  are 
described.  Tr  ruiar.  the  repetitive  voltage  soiling  p  enomer - 

that  or  c  u  r  s  1  ”  t<>*  vacuum  Arc  Fault  Current  limiter  is  treated  *  • 
substantial  du.ail.  The  mechanism  of  the  volte-,*  soikmg  'the 
repetitive  formation  and  collapse  of  an  anode  sheath)  15  described 
along  with  measurements  that  were  made  of  i>orenet*f  s  ,ssoc -.  r  »  <*d  w  ' 
repetitive  spiking  Techniques  for  enhancing  c.-rrent  l.mi.-ny  C' 
enhancing  spiking  develoorar-t  are  discussed  do-h  on  the  mjyn.tica  y 
controlled  vacuum  arc  switch  and  the  c«tf e-st -vn  «i »o- ts  w. th  the 
.  .dust  r  i  a  1  partner  (Gould-Brown  BoverU  are  oesentmn  ■  /  pv*s 
pr;mary  Keywords:  Current  limiter;  Vacuum  I  r  trr  r-  .  laciun  San  1 

Gop;  Magnetic  Contn.'  '  “n.d-i  .  no.  i-h.i 

COPYRIGHT:  1981  EPRI.  REPRINTED  WITH  ‘•a-**-" 

(POWER  TRANSMISSION;  2T  A'-nOS  T  Ki  AN  '  .NS  r  "L  MuM  *  A  1  - 

( T,.n;»i  *••• "  l 1  »•* :  "  t*  ‘ft  J’llir  „  .  •■VlRJhMENTA:  Cr-A-oC*  «»  tl-A. 

trIn:-:;.t5on  u5c  r. -c-Ric  full-  ahc  corona  t,...  ■ 

s  A  Seb?.  R  V.  T*Jo*m  d  0  •••  K'****' 

On.-j  State  Un- vui  :  -tv,  ;ulu«b-».  , 

EPRI  Report  Pi  Li  (L  7/1  96  - 

Avrilab’Jitv  *|'R» 

-N.;?;.  „.d  ».»h  *.  «.l-*e.:.  ■'»*  with  "*wl 

criamce  .  ,. .  .  ^  P  ^"ination  of  trar.smi  sst  on  lme 

”ac:.J  .  ■  :5  corS-a  effects  T he  feasibility  of  tests  in  a  ‘p 

°  * :  .-'(I,.  hi  ‘.nviri.riirrntoJ  chanoer  related  to  qround  leve. 

-  *  y  ,t  r  engt ►  .  irona  starting  voltage,  conductor  surface 
-  3 r o m •  (nVmniu.  cn-ona  losses,  ozone  ea.ssion.  Aud:,  . 
r  0 1  st* .  aid  DC  corcna  pnenomena  'or  cmanjes  in  energ..  • 
vo'M'i.N.  wo-et  ry.  conductor  types  and  material,,  find 

,2:.  \r;.9.r  A,  rBv.et.ed  tnymunmental  Chamber  desgn  c0r.s  1  der  at  1  on. 
Si V  m.nary  !ner  .  f  .  ro  *.  ■  o  s,  are  s  l  so  outlined  with  a  review  o 
-enui  re-rents  end  V.-del.f.es  for  .  nstrume.- rat » O- .  The 
s.iP  «  v  _  positive.  7  he  use  cf  an 

'•l-  "I  '"Ur  J.T.  ...Nol  .r«  f.,n-«.i*  - 

e.r-  r  •  r  P.  '•  •  ■  ,r  ,  ,  f  r  -3  .  ot  a  •  Cl-  1  ace  mu  -  v  .f 

spec  •  a-  •  -u  .  ...  f  .  ,  tool  that  5«-v»,  development 

a-i‘deV-’rr  ;«r  f-.-.r  :e  o'  t  «  chamber  -s  comparable  To  -.hat  .. 

C  \  f  T..S-  -;v.  -  wove/.  t»-e  scope  of  experiments 

y*9  o!ea-f  •  lar  an  cutd-or  rest  c.^  23 

the  s  -e  l--w.  uoror-a;  A  t-nosm -er  .  c  Pressure. 

Primary  Keywords  /  .  Ih  •  '.n  C.-  a-d-^t -ons 
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(BREAKDCWN  STUDIES;  INSULATION,  MATERIAL) 

(Sol'd.  Electrical;  Solid) 

INVf S’ I GATI0N  or  MECHANISM  Of  BREAKDOWN  IN  XIPE  CABLES 
A  l.  McKean.  H  C  Doenken.  K.  T-uji  end  A.  Zidon 
Phel,»s  Ucd;B  Cable  rr.d  Wire  Co.  Tpnkers.  NY  10-02 
f'-I  Ri.-pc  - 1  No  trR)-TD-U8  (  07/1  976  ). 

A  Izi-L.tv  EPRI  -It- 138 
L.PP.1 

This  research  program  explores  the  basic  hypothesis  that 
mi crcporoji tv  Plays  a  significant  role  in  the  mechanism  0'  breakdown 
of  XL  PE  cable  In  Pert  I.  the  potential  improvement  atnieved  by 
:  r.oregna*  -ig  the  nicropcrous  regions  04  the  cable  core  wth  a  neutral 
liouid  is  evaluated,  with  relation  to  AC  voltage  life  end  impulse 
strength.  The  effect  at  Higher  freauenev  is  also  demonstrated  In 
fe-t  II.  a  similar  test  program  is  pursued  on  model  cables,  designed 
tc  oxp’.o-e  the  effects  of  gas-rresSur e  “nd  gas  typo  on  breakdown  and 
life,  r.  •  n  e  it  is  reasonable  t expect  that  enly  the  micropsrou* 
reg-ons  of  the  insulation  shouid  be  sensitive  to  tho  gas-pressurp 
on,  1  ron-ient  .  26  Refs 

P -  -  mar /  feyworriy  Electric  Cable;  Crosslinked  Polyethelene  Insulation; 

Dielectric  Breakdown;  Hi c'oooroj ity.  High  Frequency; 

•  Impulse  Voltayp 

COPYRIGHT-  1  976  EFRi.  Rt7’ R1NTED  WITH  PFFMI55I0N 

(^/WITCHE. 5.  OPENING;  BPEAKDOU7*  STUDIEG:  BREAKDOWN  STUDIES) 

(/vcTd'-'f  *'^lnnr7 1  NG^OFC'prCDISCH  ARC  EG  *  T  N 1  Pf  WE^CIRCUIT  BREAKERS 
I  r  .  foh?n  n<  d  A  M.  Wh ;  t  i«i 

Orwe-sit,  if  r;  nnsy.  vrn  .a  P  h  1  1  ade  i  ph  1  a  ,  PA  191k«- 
E°RI  kenort  Kn.  EPRI  cL-ftS.’  111/1577). 

Avn  labi;  •  tv  FPRI  r  .-68? 

Thc  oicstior.  that  this  modal  attempts  to  answerjs:  ’What  effect 
does  elocii  ode  geometry  have  cn  an  electric  art.  . hi  »  Pro^1  ’  * 
ittarke.  1  a  OuanMtaMve  way  in  tern,  of  the  curvature  o-  the 
olrj‘.'Pt!«  The  next  o,est:on  is  w-ietnyf,  after  a  given  .  nten  uot  or 
at* ,-w>,  *he  fault  will  tfi  clearer.  A  -w  type  of  na.hema*.  :«i  att.-cx 

,,.„ret-i)n  t-iit-on  c,in  b«  oSl  ■  ,'tl  -1  o  rnor.ii.  .r.d  V/t  c«l.' 
My  Th.  .n.ly.i.  -s  D.NRO  r.h  th*  «»B>  I  •  Jv  ol  ,h* 

met>'Ctii.i(ic.i  irodhl  .  Tn.  re.ult.  5hRU  hou  much  »nv  1  ntornuot ,  lh 
Crcnds  ,n  .rc  chcr.c t.ri st • c J  end  circuit  parumst „f . .  Rual  oou.r 
ctrl-  it  br  ><tr>  art  nfi.ucu  by  conoc-.ici  ond  r.dl.t.on,  ubich 
An,  mcchor.,:.,.  for  «-..rs«  c  !H  p.t-cn.  ’.d  order  to  **k*  th«  modol 
....  .**;  r  st  tc.  -t  h.5  b.«n  Hl.mm  to  ircorporotc  tho.o  of  fact  s. 
p  r  r>  v  i u  s  t»oriI:i»  mith  tho  .implor  «.M|  Ml  oi.on  on  ins-.o*-t  » 
t<;  *-ow  to  dual  with  those  complications.  Lfl*  R®;*-  .  ,  _ 

o r i nary  Iryuord.:  Circuit  Brook. r.  Arc  Hodyiingi  El.ctrod.  Gotmo.ry 
Effects;  Radiation 
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72.V- 

(D-  j.’u'i  ION.  MATERIAL) 

(Corrr.o-.ite)  SF/SU8  6/  FOAMED  IHSUcATION 

c  .  C. .  (  •  c;  sne- 

G.  -..it'  rc.  C-slnar,  PA  18915 
f*rt]  nort  Ho.  EL-620  (  08/  1  977  ). 

4  ■  nty:  EPRI  FL-52T. 

This  study  describes  sulfur  nUv.af  I  uo  -  i  de  (SF/aub  6/)  epoxy  foa  «.  • 
«ov]  mn-.t-ral  wh,ch  consists  of  a  h.ghly  .l«ctron«gat»ve  gas  (SF/aub 
*/i  e  o  n # ■  t  d  in  a  network  of  closed  epoxy  cells.  SF/sub  6/  «po^V 
»  %  ri'*i  --ert  fry  nixing  *iquid  enoxy  and  molecular  sieves  that  have 

,tr  .-  -e..  sly  loaded  with  5F/sub  6/  vmoUcular  sieves  adsorb 

,.i(ir<tr,  .  ;v.  ts  w?-y).t  SF/sul-  6/)-  Wh*r,  the  mix  is  heated,  the 
Bai*  .!  *  s-oviS  -  .  /lease  their  rcsorbed  SF/%ub  6/.  thus  foaming  the 

B.'n  ,«-t  ,--,e  t-ars  the  SF/sub  6"  n  snail,  evenly 

.  .;c^*  u-'is.  Sowe  of  the  me^surud  PWtuj  of  5F/sub 

e.n  i*  *'o -m  i/ifiiceta  this  unique  mater  t.  i  \  s  »  tabia  Tor  htgh 
-  *.  »c«l  i --sulot.on  These  purerties  -ncludea  low 

,  u  v  r.n-itar-t .  a  high  d.eJcrtriu  stryr.gt'.,  the  abi.’ty  to 

m,  .,  f.  u  a.,  i  -  ,♦  rc-ip  *  *  we-,  pwittu  »?o  ■  by  a  low  power  source). 

7  •  *i" ««  ’d  v  'C'equtre  vacuum  casting.  6  Refs. 
r.'.s.  .  v  V-  /■:  %«/sv‘  "  f\  Ep./v"  )  coin;  Low  Dielectric  Cop  start; 

r  ,  ]  '  .  al  .  n<j ;  A  g  >  n-J 

J  .../Ik.,  '-if  tinted  with  permission 
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6UPEPPT.SI  T  7C',  GAT  BREAKDOWN 


V,  j  >  i-jg  Research  aid  Developme--  Certer,  Pitt  sbur  gh  PA 

£PF!  escort  Ns.  EPRI  11-1-89  ("8/1981?). 

t ,a  lability:  EPRI  El-lASs 

tPRI  ,  .. 

Results  are  descrihori  o*  a  resea'r  ,  program  investigating 
hrea^dowr  in  a  ?6/250  mm  ccavi/i  electrode  system  m  compressed 

Sc/si b  6/  as  a  result  of  surer-  .sition  of  impulse  voltages  on  th#  60 

Hr  power  frequency  voltoge  *  ho  presence  of  conducting  particlas. 
'he  obiect  of  this  program  .• »  tc-  experimentally  determine  if  impulse 
•  •r>er  position  is  a  mo  »a  sevore  condition  for  part  icl®  initi  a  ted 
1. 1  zai-  down  than  the  60  Hz  voltage  alone,  which  con  result  !"  br*a^,  n 

as  1  c-.*  as  o  iy  ten  puree  *  of  the  dielectric  strength  of  ’F'»ub,6T" 

p.»- Vok''oi'n  vcltsqrs  were  measured  for  particles  both  isolated  and  m 
*  w1*h  tr.?  cento-"  conductor  and  also  for  multiple  free 
c-j-ic  c*  :’C  pfl'l  ■  c  I  S',  in  the  system  for  impulse  voltages.  60  Hz 
volt -ge  and  with  impulse,  suoerposed  on  the  60  H2  voltage-  The 
re*-.l»,  s.hq».  ed  U-a*  th*  Lowest  vz.Jues  obtained  uitii  the  superposition 
im-,.i,r  voitagas  or  t  r  6 C  Me  voltage  wore  equal  to  the  .owest 
„  r,r  tnr  cC  If."  ir  impulse  voltaaes  alone.  Th«  probability  for 

i,  ,  r  •  I  Mt  luted  bronkdou.i  .-.s  a  result  of  superposed  imoulse 

.  i*.n*.  u-*h  real’stic  magnitudes  of  the  60  Hz  voltage  was  found  to 
.e-  q  :  /*  O'-'f  was  PrffPiv  dom  -  rated  bv  the  60  Hz  breakdown 

rr  .tiryVey!,-.  dv  ‘-/sub  6/  Gas.  Coaxial  Electrodes;  Power  line 

Fieauency  Vnitaye;  Impulse  Voltage"  Superposition; 
Particulate  Suspension;  T ran sm i 3 s i on  Line 
r»'  i-p|  ;.n"  1)8  0  rr9I.  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS) 

( Hard- tube ) 

„  „  ,  L  A  MODULATOR  FOR  THE  SEASAT-A  RADAR  ALTIMETER 

A. Isrikawa,  C.T.  McCown  and  G.E.  Stronks 

Hughes  Aircraft  Co,  Torrance,  CA  905C? 

1975  IEEE  Thirteenth  Modulator  Symposium,  pp  255-241  (06/1976). 

Thi3  pacer  describes  th«  modulator  for  the  Seasat-A  Radar 
Altimeter.  The  unit,  which  consists  of  a  grid  modulator,  power  supply 
and  traveling  wave  tube  f TUT  7 .  has  been  delivered  to  the  Applied 
hys:c5  laboratory  for  their  altimeter  system  in  the  Seasat-A  Global 
Weather  and  Ocean  Survey  satellite.  The  TUT  power  supply  develops  12 
k  *  1 ovo 1 1 s  at  an  average  power  of  70  watts  and  peak  power  of  16 
kilowatts  during  pulse  operation.  The  grid  modulator  which  operates 
at  the  TUT  cathode  Potential  swings  the  grid  voltage  over  a  350  volt 
range  wi th  rise  and  fall  times  of  less  than  80  nanoseconds  tc  gate 
the  TWT  RF  signal  on  and  off.  Transition  times  of  approx i mately  13 
nanoseconds  are  realized  for  the  RE  output  pulse.  During  the  pulse 
operation  the  cathode  voltage  is  held  to  within  2  volts  by  the  wide 
bandwidth  cathode  voltage  >egulator.  1  Rofs. 

Pr-mery  Keywords:  Grid  Modulator;  Fast  Rise.  Fast  Fall;  Low  Voltage; 

Transistor  Switch 
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(ENERGY  CONVERSION,  ELECTRICAL) 

(Power  Supplies) 

A  STArLE  LOAO-JNVARIANT  HIGH-FREQUENCY  5CR  SERIES  RESONANT  INVERTER  FOR 
RADAR  TRANSMITTER  APPLICATIONS 

R .  C .  Cole 

ITT,  Nut  ley.  NJ 

1978  IEEE  Thirteenth  Modulator  Symposium,  op  14  (06/1978). 

A  hi gh-frequency  series  resonant  SCR  inverter  has  been  developed 
for  radar  tr ansm i t ter  power  conversion  and  regulation  applications 
that  ova'comas  most  of  tne  limitations  of  present-day  h i gh-f requency 
SCR  inverters.  Significant  character i st i cs  of  the  inverter  circuit 
include  stable  operation  and  controlled  resonant  capacitor  voltages 
over  a  wide  range  o*  input  line  voltages  and  load  resistances 
'ir-luding  short-circuit  loads),  fast  response,  and  high  efficiency. 
Low  internal  stored  energy  permits  automatic  roset  of  faults  without 
destructive  failure  or  reliance  on  fusing.  The  inverter  Is  ideally 
su’ted  for  charging  of  capacitor  loads  typical  of  radar  transmitter 
ar.d  other  pulse-discharge  applications.  An  experimental  inverter, 
operating  from  2CB-V  3-phase  ac.  provides  30-kW  output  into  a  load 
resistor  connected  to  the  inverter  through  a  bridge  rectifier  and 
erergy  storage  capacitor  The  inverter  switching  frequency  is  10  kHz. 
Reliable  operation  with  complete  freedom  from  commutation  failu-es 
has  been  demonstrated  using  non-presel ected  SCRs.  Predicted  control 
of  inverter  resonant  capacitor  voltages  has  been  shown  for  all  loads, 
including  a  short  circuit.  Two  such  units  can  be  paralleled  to 
develop  a  40-kV  60-kW  regulated  high-voltage  power  supply  for  a  radii’ 
transmitter  0  Refs. 

Primary  Keywords-  Stable  Operation;  Short  Circuit  Load;  Small 
Internally  Stored  Energy 

Secondary  Keywords:  Abstract  Only 
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(SWITCHES.  CLOSING;  SWITCHES,  OPENING) 

(Vacuum  Tubes;  Vacuum  Tubes) 

A  100  <V,  60  AMP.  LONG  PULSE  SWITCH  TU5E 

S. G.  McNees 

Varian  fIMAC  Div.,  S«m  Carlos,  CA  94070 

1975  IEEE  Thirteenth  Modulator  Symposium,  pp  160-162  (06/1978). 

A  h*gh  power  vacuum  g*  i d  tube  has  several  characteristics  which 
make  it  ideally  suited  for  repeated  OC  high  voltage,  high  current, 
interrupt  appi i cz t i ens .  It  has  no  moving  parts,  no  arc  quenching 
problems,  adjustable  current  limiting  in  the  case  o‘  a  sherted  i:«d. 
and  the  ability  to  dissipate  power.  This  latter  feature  can  be  used 
to  advanxage  to  pre-program  any  desired  di/dt  during  the  furn  ’or-'  or 
turn  'off'  interval.  The  ability  to  handle  large  amounts  of 
dissipation  during  the  'on*  cycle  permits  the  h  -j‘ .  vacuum  power  grid 
device  to  be  used  os  a  voltage  regulator;  a  very  attractive  featuro 
i-'  cn  constant  voltage  over  the  load  is  required  as  in  reautral  beam 
sources.  The  power  grid  tubes  described  h«ro  have  170  kV  and  80  Arps. 
DC  ratings  end  typically  operate  at  97  to  91  percent  e'ficency.  Th  / 
require  appr  ox  i  m&tely  25  KW  of  auxillm  y  power  for  f  lament  and 
driver  circuits.  0  Refs. 

Primary  Keywords:  Vacuum  Grid  Tchs*.  t)i.  Cur. -or  t  Infef  rvot f c.<i . 

Adjustable  Cu-'-r.f  ini1,..  High  fffictr.u 
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(PULSE  GENERATORS) 

(Pulse  Forming  i  nail 

'  VINO  Pf.CKELK  CELLS  IN  MULTI-ARM  LASERS 

6  M.  Carder 

Lawrence  l  ’  vnrit  -  ■  »  lab.  l»/ermirv,  CA  94550 

1  9'8  IEEE  Th-rtee'4*  Mrdulator  Symposium,  pp  5-8  (06/1978). 

Thin  pa,  er  revribos  t*u»  method  used  to  drive  Pockels  cells  on  the 
20-arm  5h>uo  ;.n«r  for  inertial  confinement  fusion  research  at  the 
lawrence  i.  t  v»  ■  Laboratory.  Shiva  became  operot’orai  last  fali. 

and  h*s  ,u*i.  completed  a  series  of  20-arm  target  shots.  It  uses  twr 
Pcckels  ee’j  p.;*«  in  ear.h  laser  arm  for  suppression  of  amplified 
spontaneous  vt  ssic.  (A5E)  that  can  damage  or  destroy  the  target 
before  t  r  main  pulse  arrives.  Two  additional  Pctkels  cells  ere  used 
in  the  p- ee-pl i f i ca t i on  stages,  so  that  a  total  of  42  cells  must  be 
driven  by  the  pulscr  system.  1  Refs. 

Primary  Keywords  Transmission  Line  Pulser;  Spark  Gap  Switch;  Variable 
Load 

Seccndary  Keywords:  Pocrels  Cell  Driver 
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(POWER  CONDITIONING) 

(Current  limiters) 

ENiRGY  CONSIDERATIONS  IN  THE  PULSED  OPERATION  OF  A  VACUUM  ARC  CURRENT 
LIMITER 

C.D.  Powman,  A.S  Gilmour  Jr.,  R.  Dollinger  and  D.P.  Malone 
State  University  of  New  York  at  Buffalo,  Buffalo,  NY  14226 
1976  :FEE  Th'-teenth  Modulator  Symposium,  pp  213-216  (06/1978). 

It  has  been  demonstrated  at  SUNYAB  that  current  peaks  as  high  as 
approximately  120  kA  can  be  limited  to  approx i ma tcly  1  kA  using  a 
vacuum  arc  c.'TBrt  limiter  (VACL).  During  current  limiting  a  large 
voltage  is  developed  across  the  VACl  and  so  a  very  large  impulse  of 
energy  is  aooi i ed  to  the  anode.  This  paper  describes  the  results  ©*  a 
study  that  has  calculated  the  current  amplitudes  with  a-.d  without  the 
VACL  in  the  system.  Th8  resulting  energy  impulses  applied  to  the 
device  were  determined  and  a  transient  analysis  cf  the  temperature 
distribution  u>thin  f^e  anode  was  made.  4  Refs 
Primary  Keywords.  Current  Limiter;  Magnetic  Field;  High  Limiter 
*  ol  tage  ;  Anode  i  emperature  Di  striouoin 
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(PL'iSE  GENERA  1  OPS  i 
(Line  Tyre) 

HAYSTACK  HILL  LONG-RANGE  IMAGING  Rf  DAR  TRANSMITTER 

W.  North 

GTE  Sylvan i a .  Inc,  Needham  Hrights,  MA  02194 

1?)8  IEEE  i • tesnth  Modulator  Symposium,  pp  247-253  (06  1975). 

Tne  Lc--.i-P.8Vje  Imaging  Radar  (LRIR),  developed  bv  Mil  Lincoln 
Laboratory  for  the  'JsAr,  is  presently  installed  at  the  Haystack  Hill 
NEROC  radi r : vl escope  facility,  in  Wpstford  Mass,  and  uses  its 
223-foot  c*;.ime*:er  pe-obolic  rof*ecter  antenna.  Its  transmitter  is 
designed  .yogrd  the  Voria-,  VTX-56S1  TWTA,  which  was  Cev.-lopec* 
spec  finally  fur  tnii  nmlicetion  under  the  sponsorship  of  MIT 
Lincoln  laboratory,  "m  '  Lean  voltage  is  42  kVdc  at  10  ampere-?,  whict 
is  gated  bv  means  of  the  vjtpjt  of  a  di  rect-couplea  floating  dec'' 
"•adulator  cc  .netted  to  th-z  unity-mu  modulating  anode  of  each 
pr-al lei -connected  T,JT.  Th*  roojletor ,  which  user  Etmac  8960  switch 
tuoes,  is  capable  of  puIsu  d  ratio'-*,  of  from  ies?  than  1C 
microseconds  to  CW.  and  PRF1*  uj  to  2000/second.  Output  rmplifuue 
control  is  ucconal i sht d  bv  a  d i oop-coupI ed  gr i d-ca t  ‘her  circuit 
ai-olied  t  j  (he  upper  switch  *ub»  grid  icw-le**?!  signal  tour  1  i  ng  i  ». 
by  means  cf  a  balanced,  canoe « t  i  vo  1  -,  -  coup  ’  ed  i0  MHz  links,  using 
mi  croc  i  ret  i  f  components.  Max  mum  use  wa*<  made  of  the  exist ‘ng  58 
kVdc.  21  eirperr  h.'P'j  a-id  the  60  kV,  156  n(  capacitor  bank  and 
C  owbar .  *t  was  necessary,  however,  to  augment  them  with  a  23-ampere 
electron  ic  current  regulator,  between  rectifiers  and  capeitor  bank , 
ard  a  40-a-p.ire  electronic  voltage  regulator,  be'wpn  capacitor  ban* 
and  TWT  jun  input,  and  an  output  buffer  r«oacit;r  bank  urd  separate 
crcwt  ar  .  Both  regulatory  use  Eimac  4CW250.030  .etrodos.  0  Pefs 
Primary  Keywords:  Floating-deck  Modulator:  High  Average  Pout-, 
Component  Descriptions 
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1  ENERGY  CONVERSION,  ELECTRICAL ) 

(Power  SuppI -vs) 

HIGH  VOITACE  DC  PLUE«  CONDITIONER 


Pm 


U 


RCA  Corp  Maorestown,  NJ  08357 

19)8  IEEE  Thirteenth  M0uulater  Symposium,  pp  15-21  (06/1978). 

ftodern  radc-  systems,  part  , color ly  mobile  systems,  require  high 
quality,  eorpe*:t.  lightweight  DC  power  sources.  High  frequency  (e.g., 
1C  kHz)  power  conditioners  have  been  used  to  obtain  the  desired 
qualities  By  adapt i ng  a  variation  ct  the  series  inverter  circuit. 

1  i  be:  ally  infused  w>th  artificial  line  type  pulse  modulator 
i  ectinoloGv  •  an  e*f«ctiv«,  s-mple.  and  high  perfo-mance  technique  has 
been  dov  vr  Low  fre-i.rnty  (50  to  4C0  Hzl  t -ans t oi-mers  ore 
e'immeT*  '  tr  d  i  r  e*  t  full  wave  met  i  f  i  cat  i  or  of  the  Ac  power  scurce. 

ac  pro,  ••  i  at  a  nti-.-.-  'iltpr  design,  power  source  f  r  »  es  from 

5 C  to  '*M  i.z  ran  be  a.-conirc-ipf ed  in  one  bssiyn  >  \  n h.r  o'*  Suitable 
••igh  f’-e-i.-e-cy  thyristors  alternately  charg<  e  •  A  cisch«rg8  a  pair  of 
cr  p.j  tor-.  t>i  o>oh  the  primary  o ‘  a  pu 'so  r-fve-r  frnsformar  Since 
*||-  «f ’r-tivv  f  rpqiipn-v  is  f. .  <:h  'thousand-  t.  >  hertz),  the 
‘ransfsri  •»  »  »r  d  lead  filler  rr  acitor  rru  small  compared  to  the 
ET.'ivn,n  *  pc--i.  pov.-i  r  f»-ni$uency  compnrents.  Operating  0  is  low 
( npprrarcr  "  1.  r  (  r-  ■?  o  reactive  power  Regulation  of  the 
•ji-tpu*-  *c  i  t,  nr  i>  ’  ■'■.Qved  by  varying  the  pulse  recurrence  fr§ou#"rv 
f *  -i"  *1  jo:<  t  re".  nor,®  maximum  (r.g.,  20  kHz).  Nc  load  to  w.l 
.nod  » qgu  j  «>  1 1  un  1  2*  hat,  bee:,  denr.nst  rated .  Th©  circuit  is  not 
harmed  hy  ovork-dc.  ora  Kes  a  current  fold-back  feature.  Normal 
•  i  .jr/ii  i  'i-  :  v  r*’.  autrmot  i  re  1 1  y  when  an  ove-lood  is  removed.  1  Refs. 

R  r  i  ri„  r  j  •  i-vw  ».  r  ."  f'cnei  Supply;  Light  Weight;  High  Frequency 
'nvpi  trr;  Good  Reg-..lation 

_  •  •  ICHT  icfE.  RE  PRINT  EL  WITr  PERMISSION 
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( S JI T THE  S .  CIDSING) 

:m.  ,  eJlaneous  Solid  State) 

HY?Ri:  SCR  SWT' 

0  .  (  PrU  1  t  L 

RCA  Corp  hoorestown,  VJ  08057 

1  '  '  8  IErE  ■  Mrt  een  th  Modulator  Symp-sium,  pp  157-162  (06/1978). 

Hybrid  solid  state  switches  -»re  designed  and  constructed  using 
SCR  (silicon  controlled  r«:t- '  tr)  chips  on  a  beryllia  substrate. 

Peril  pvlse  currents  uf  up  tc  6000  A  with  2  microsecond  rise  time,  or 
uf.i  to  303C  A  with  i  microsecond  rise  time,  were  achieved.  A  series 
i'.ock  wen  con structed  to  produce  a  10  kV  air  cocoled  switch.  4  Refs. 

Pr  mnry  Ke'.woids-  SCR  Network;  High  Current;  Slow  Rise 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Data  Tran»m i ssi on ) 

ELECTS'*  -OPT  IC  TRANSDUCERS  (NT  OPTICAL  FIBER ,  TH  HIGH  VOLTAGE  MICROUAVf. 

M  iDbk  A  TORS 

P.  Cervone  a**d  G.  Search 

Solemn  SFA,  Rome.  Italy 

1978  IEEE  Thirteenth  Modulate*-  Symposium,  pp  75-73  l;'b/I976  ) 

This  pine*  desc"iti*-s  a  new  solution  for  the  tr*nv«r  of 
Information  throuqr  different  voltage  ie  els  in  a  h.-q*.  voltage 
morfulotor  for  ^rw-*; id  mirro--  •/■  tubes  The  new  solution  i  -  rr-alized 
with  the  use  of  Qi*-‘"  -or*  cal  transducer*,  coupled  by  oi»(ic  f-brv" 

A  description  of  (**.<■  channel,  the  control  ufi  i  t  and  t('o 

f ai lu-o  ind  cat-n'*  -s  ar#«««,td  2  Refs. 

Primary  Keywords  Dots  T'M*«iii-tri;  Fiber  Optic  link;  Real  T  me 
Process- .  Fas1  Reauo-^e 
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'  :WI  *  C'ICS  ,  CtCSIMG;  SWITCHES,  OPENING) 

(wac-iun  ’ubps:  Vacuum  Tubes) 

LONG  PULSE  HIGH  EFFICIENCY  SWITCH  TUBE  DEVELOPMENT 
f  r  for i t*  i  t 

V  t .  tr  .  f  *  ns  ATB.  NY  13440 

’  3  If.  EF  hi'tfcunth  Modulator  Symposium,  pp  183-168  (06/1978). 

n  (■  •  g*i  u  -.u»r  linear  beam  te'rode  switch  tube  was  testod  and 
evalua’.qd  at  LaDC's  High  Power  laboratory.  Utilizing  the  device  It  a 
m*  r i e  a  BUM*  1 1 a  t  or  for  a  klystron  amplifier,  parameters  attoined  were 
120  K  v  v » i.e*.  c-'*put  at  0.05  duty  cycle  with  pulse  lengths  up  to  300 
•i»*  rosec-’.ids  Muasuremert  s  of  efficiency,  collector  depression, 
oi-  -  v  yanr «■ ,  tonlm!  grid  i  1 1  or  t.er  on  .  anode  (screen  grid)  current  and 
co’ll'trr  q  I  SS  -  r,at  <  cn  were  p»r  ,  -rnd.  The  ability  to  contr,  »  the 
c  • :  p  »■  f*h  shary  :-)»  demonstrated  at  a  variety  of  voltage  and 

r  wfc  level*  )hi>ss  results  indicated  that  operation  at  140  KV,  130 

a  ~  1  r  *■•  :*  ■  a*  i  .  t  f  dutv  could  be  achieved  with  an  appropriate  load 

-  ‘io  sw-tcr  *  t «  was  dusigned  an-*  fabricated  by  Vartan 

As-  •a*es  np(.r  RADf  sronjo-  skip.  Details  of  the  advantages  of  this 
He  •  *r  a-  *  V,.r  »irW*5  pr  I. :  •  r  I  n.iry  testing  »*•  covered,  in  addition 
t  j  *  ‘  .  '  s  *'**■••.  w  e  v  a  1 1 :  a  4  «  o  n  2  Rn'i  . 

P-i-a-,  <#:  1  ’Ova*  3v.-.m  Tetrodo.  Series  Modulator;  Pulse 

V  -  -  g  **  •  gh  E  t  f  i  r  i  enev 

C  nr  • ;  .  *  ?  i  *'*.  ;r;i.  :  ;  I  k  j  »<  ’  t  r>  k  I  ( H  PERM  1551  ON 
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( SWITCHES  *  CLOSING;  SWITCHES.  OPENING) 

(Vacuum  Gaps.  Electrical;  Vacuum  Gaps.  Magnetic  Field) 

MAGNETIC  FLUX  CONCENTRATION  WITH  THE  ANODE  IN  A  VACUUM  ARC  SWITCH 

V.  Swen  and  A.S.  Gi  lirour  Jr. 

State  University  of  Now  York  at  Buffalo,  Buffalo.  NY  14226 

1975  IEEE  Thirteenth  Modulator  Symposium,  pp  208-212  (06/1976). 

The  anode  of  a  vacuum  arc  switch  may  be  used  as  a  magnetic  flux 
concentrator .  This  is  done  to  permit  the  use  of  a  large  diameter 
field  coil,  perhaps  located  outside  tho  vacuum  envelope,  for 
generating  large  magnetic  flux  densities  in  the  anode-cathode 
i nterelec trode  region.  The  time  required  for  the  magnetic  flux  to 
decrersc  substantially  in  density  because  of  diffusion  through  the 
anode  is  cf  interest  in  switch  applications  where  it  is  necessary  fer 
the  arc  interruption  process  to  bo  relatively  slow.  In  this  paper 
measured  flux  diffusion  speeds  through  a  vacuum  arc  switch  anode  are 
compared  with  those  cclculatcd  using  the  diffusion  aquation  subject 
to  boundary  conditions  in  two  limiting  cases.  2  Refs. 

Primary  Keywords:  Magnetic  Flux  Concentrator;  Field  Diffusion;  Anode 
Processes 
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(SWITCHES.  OPENING;  SWITCHES,  CLOSING) 

(Vacuum  Gaps.  Magnetic  Field;  Vacuum  Gaps,  Electrical) 

MAGNET ICAL  L v  MODULATED  VACUUM  ARC  FOR  DC  SWITCHING 
R.  Dethlefsen  and  J.  Mylius 
Gould  Inc.  Grepnsburg.  pa  15691 

1 9 ' 8  IEEE  Thirteenth  Modulator  Symposium,  pp  222-226  (06/1978). 

Experiments  are  reported  on  vacuum  arcs  in  a  magnetron-type 
d' schargo  geometry.  Magnetic  fields  up  to  0.6  Tesla  ere  applied. 
Various  de-gassed  cathode  materials  are  tested  at  currents  up  to  10 
k A  Depending  upon  geometry,  the  magnetic  field  cen  ra i se  the  vacuum 
arc  voltage  from  typically  150  V  to  several  kV.  The  probable  cause  is 
an  electron  space  cho-ge  current  limitation  in  front  of  the  ring 
shaped  anode.  Dependent  upon  parallel  capacitance,  strong 
oscillations  ar«  excited  by  the  magnetic  field.  Application  of  the 
maonet i c  field  can  reduce  the  arc  current  from  several  kA  to  the 
current  chopping  level,  where  circuit  interruption  is  followed  by 
rapid  dielectric  recovery.  High  repetition  rates  in  the  kHz  region 
rrpear  feasible.  4  Rets. 

Primary  Kcywo-ds  Magnet ron- type  Discharge;  Magnetic  Modulator;  Low 
Field;  Sol f-generated  Field 
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(PUwSE  GENERATORS) 

(Hard-tube) 

PEAK  SWITCH  CURRENT  ENHANCEMENT  FXlTER 
J.P.  0 * l ought i n  (1)  and  W.M.  Moeny  (2) 

(1)  AFWL.  K i r 1 1  and  AF9 ,  NM  87117 
(?)  Tetra  Co-p,  Albuquerque,  NM 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  52-54  (06/1978). 

One  method  of  providing  ionization  >n  a  controlled  gaseous 
discharge  is  to  apply  very  short  over  voltage  pulses.  The  voltage  is 
typically  several  times  the  breakdown  voltage  of  the  gas  but  the  time 
duration  is  less  than  tho  arc  formation  time  so  a  complete  breakdown 
does  not  occur  but  the  gas  is  ionized.  The  level  of  ionization 
achieved  depends  on  the  total  charge  or  equivalently  tho  peak  current 
delivered  dg-ing  the  over  voltage  pulse.  Typical  parameters  used  on 
one  experiment  were  50  to  100  nonosecond  pulses  at  35  KV  and 
repetition  rates  up  to  500,000  FPS.  A  hard  tuba  modulator  was 
designed  and  built  to  deliver  up  to  200  peak  amperes.  Later  in  the 
exponp.pnt  higher  currents  were  desired  and  it  was  found  that  bv 
us*  r  g  a  pea*  current  enhancement  filter  it  was  oossibln  to  deliver 

cir-m\  of  350  amperes  to  the  load  while  the  hard  tube  mod'  istr- 
wos  or.,  -wtchirg  £00  peak  amperes.  The  design  and  character  •  st  > 
of  such  a  filter  is  described  in  the  paper.  3  Refs. 

Primary  Keywords:  Peak  Current  Enhancement;  50X  Peak  Current  Increase; 

Hard  Tube  Pulser;  Pi  Section  filter;  Narrow  Pulse 
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'°CW£R  CONDITIONING) 

(Pulse  Forming  Networks) 

PFN  LOSS  CAK'JiATIONS 
S.I.  Rembo  end  R.A.  Gardenghi 

Westinghouse  Electric  C'rp,  Bfiitia; •«.  MD  21203 

1978  IEEE  Thirteenth  Modulator  Svrp" > i vm  pp  43-*5  (Ov/1973). 

Approx  i  mat  ■  on  maenads  for  the  c .. .  e  ul  at  i  on  of  PEN  losses  Haw  boon 
used  for  mtny  /«*o*S  With  the  availability  of  computer  facilities  to 
most  electronic  in;in»»rj  today,  mora  precise  calculations  can  *>« 
marie.  Ma  y  PfN’s  rf<*ig*ed  for  theraf-m  >  r  .  i  n  g  ha  ve  hao 

imp»i*nces  high  enouy,.  ;  •  1. 1  lsssv;  could  be  igror 
safely  •  e  -eceM  t  end  to  a  1 1  -  so  1  t  d-  state  pulsars  requiring  ■> 
low  2*' siu  '  (less  non  1  ohm)  anri  high  pulse  current  capsbil t, 
make-  •?  "  •  sent :  a  1  •  ’  d>  st  r  i  bu  1 1  on  of  losses  bo  determined  more 
accursi-®'  This  parer  describes  a  proven  useful  approach,  using 
airelu  rir  ’-stored  computer  progross.  Methods  are  described  for  loss 
to j c u la : • on s  by  f.rst  determining  the  pulse  current  shape  in  each 
col  »r<-  snoc  ■  tor  n  t^e  time  domain.  Then  these  pulses  are 
tro«*,  "srr.  !nto  tnr  fregupocy  domain  to  determine  their  spectra.  8/ 
know  g  it"  9  of  t he  coils  and  the  dissipation  factor  of  the 
capacity*  %  end  how  they  vary  with  frequency,  it  is  easy  to  sum  the 
lossn  for  each  spectral  line  for  each  component  Results  agree  wel  ! 
with  vxperimerts.  0  Refs. 

Primary  Keywords:  Loss  Calculation;  Numerical  Celculcti on;  Solid  State 
Falser;  '.uw  Impedance:  Comparison  U  th  Experiment 
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(  f NFPGY  CONVERSION.  El. EC  r RICAL  ) 

(  Power  uuc-p  1  .*•,) 

PULSED  TWT  POWER  S'JPMLY:  A  TECHNIQUE  FOR  MINIMIZING  R.F,  PHA5E 
TN3TA v  > 1  i  TV  AND  HIGH  VOLTAGE  ENERGY 
c  Taranfno  and  P  f*  :•  r  ;  •  o 
ielenifi  kc,r*o.  It*!/ 

1978  lEFi-  Thirteenth  Modulator  Symposium,  pp  22-26  (06/1978). 

The  -inple  voltages  on  the  electrodes  of  the  power  microwave  t.be 
l*mit  *  he  p-*r  forir.v  r  ps  of  M.T.I  radar  system  When  the  radar 
employes  Staggers,  **  R  F.  nul se-tn-pul ie  ripi  .e  arisen  duo  to  load 
duty  change.  Fur  *Wf  power  amplifier,  the  veriet’ons  of  the 
cathode-body  '  cause  phase  and  amplitude  modulation  of  the 

‘ransmt  tted  w:  'c  n  *  *  i s  no«sihle  to  reduce  the  cathcde  veit»o» 

|  variat  tv  i-  creaft’rg  the  value  of  the  H.V.  capacitors,  bit  ►  '* 

tt-is  so:  jt 1  . r  the  s*r-red  energy  increases  too  Se  'Qs  regu.nto' 
another  native  Lut  this  mean*  morn  sophisticated  circui*rv  *•  ■* 

decree  s • ng  reliob-l'ty  and  more  design  efforts  This  paper 
do-cribes  «  H  V .  f  . S  configuration  which  allows  to  solve  tho  problem 
w«t..  I  vpI  m  v  stored  energy  5  Refs. 

Rr-m*«-y  f.>y;,.rds  Detailed  A-alys’Si  Voltage  Mull  plication;  Ripple 
Ci  mno'i  1 1  nr. .  Minimum  Stored  fie'qy 
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(SWITCHES,  CLOSING) 

(Gas  Gaps.  Cr o ssed-f i eld) 

THE  CR055ED-FI ELD  CLOSING  SUITCM-A  STATUS  REPORT 
R .  J .  Harvey  ( 1  > .  R.W.  Holly  U>.  J.  Creadon  (2)  end  H.  Geuch  (2) 

(1)  Hughes  Research  labs,  Malibu,  CA  90265 
( 2  >  ECCM .  Fort  Monmouth,  NJ  C7  7q  3 

1978  IEEE  Thirteenth  Modulator  Symposium,  pp  79-62  (06/1978). 

The  crossed-f i eld  closing  switch  (CFCS)  has  been  evaluated  using  • 
modulator  consisting  of  25  cables  each  15,24  m  long.  A  I ow- i nductance 
2-ohm  copper  sulfate  load  was  used  to  terminate  the  modulator  i  r»  its 
characteristic  impedance.  Before  evaluating  the  CFCS  in  the  cable 
modulator,  studies  were  made  of  firing  character i st i cs  end  mode  of 
opp'fitior  using  a  conventional  pulse  forming  network  of  0.5  crj* 
impedance  matched  to  a  copper  sulfote  load.  The  pulse  width  was  a 
no-mal  12  microsecond.  Preliminary  results  were  then  obtained  with 
the  cable  modulator  at  an  anode  voltage  of  23  kV  at  a  peak  current  of 
6  kA  and  pulse  repetition  rates  up  to  500  Hz.  The  pulse  width, 
measured  ft  tho  half  power  po.nts  on  the  load,  was  160  ns. 

Experimental  results  are  shown  for  the  cable  modulator  test,  end  the 
denondenco  of  operating  mode  on  circuit  parameters  in  ri- 'cussed  6 
Ref  s . 

Primary  Keywords:  Performance  Test;  Rep-rated;  Parameter  Study 
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(SWI’CHES.  OPENING) 

(Machars i ca 1 ) 

THE  IT-E  0r  VACUUM  INTERRUPTERS  AND  BYPASS  SWITCHES  TO  CARRY  CURRENTS 
FOR  LONG  t1MES 

E.M.  Hanig  and  ?  W.  Warren 

los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

n’B  IEFF.  Thirteenth  Modulator  Symposium,  pp  194-199  (06/1978). 

Vacuum  interrupters  are  no'rrally  designed  for  use  in  AC  uti'ity 
circuits  whore  they  typically  carry  a  maximum  continuous  current  u#  2 
kA  but  rust  interrupt  fault  currents  well  i  r>  excess  ot  25  k  a.  Va-  .iu» 
interrupters  are  also  used  to  cerry  and  interrupt  the  large  DC 
currents  four  !  in  fusion  devices  such  as  tekeirak.s.  In  contrast  to  AC 
uses,  however,  these  DC  applications  usually  roquire  thrt  the 
continuous  current  limit  b«  the  same  es  the  i nt or r upt i b J o  current 
limit.  In  a  previous  paper  we  h.ivo  reported  tests  performed  at  the 
Los  Alamos  Sc»er. fific  Laboratory  (LAjt)  which  show  that  thf 
interruption  at'lity  of  standard  vacuum  inttrrjpt»rj  used  with  oc 
currents  is  satisfactory  for  currents  in  excess  of  20  kA.  Little, 
however,  is  known  about  the  ability  of  standard  interrupters  to  cerry 
such  lorge  :.g/ronts  for  long  times.  It  is  the  purpose  of  this  paper 
to  describe  measurements  which  determine  the  period  of  time 
conventional  interrupters  can  carry  currents  as  large  as  26  kA 
without  compromising  their  interruption  ab  lity:  describe  special 
interrupters  which  should  extend  this  period;  describe  a  bypass 
switch  we  have  built  ard  two  ways  of  using  it  to  relieve  the  vacuum 
interrupter  of  1  ts  heot'ng  load;  describe  t»ie  bypass  switch 
experimental  setup  and  test  results;  and  discuss  ways  to  extend  the 
life  of  the  byoass.  6  Refs. 

Primary  Keywords-  DC  Current  Rating;  Bypass  Switch 
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(SWi'CHES,  OPENING) 

v.cinin  iniessupteiis  at  very  high  cuppekts 

R.W.  Warren  find  E.M.  Konig 

Los  Alamos  National  Labs.  Lcs  Alamos,  NM  87545 

1978  IEEE  Thirteenth  Modulator  Symposium,  PP  189-193  (86/1978). 

The-a  is  a  slowly  growing,  widely  based  need  for  switches  which 
can  be  used  to  'nterruct  DC  currents.  In  recent  years  the  demands  of 
fusion  devices  such  as  tokamaus  have  overshodowed  all  others  and  have 
ilium. nated  1 ne  need  for  conventional  switches  with  vastly  improved 
per  tot  rr  a ’»re  or  tor  bet»vr,  entirely  new  kinds  of  switch*.*  Switches 
pr«>s*<  t  I y  reing  developed  for  tokemek  uses  must  interrupt  25  kA  at  25 
kV  with  t  reliabil’-ty  of  99*,.  or  so  for  a  votal  of  many  thousands  of 
cyci-rs.  Next  genoretiun  token/ <3  may  op«‘8tp  at  100  kA  end  100  kV  and 
i,.„,::a  switches  w  th  a  reliability  of  99. 9X  and  a  much  longer  life. 
Sc  existing  switch  can  man';  these  f  e.  ji  rements .  A  promising  approach 
to  these  goiils  is  bas.rrf  uton  a  vacuum  interrupter  useo  in  conjunction 
ui  ('•  a  ccmmjfqti  c'  .-unterpul  sv  capacitor  bank.  This  bark  is  used 
to  u  r  i  a  *  |,  a  forrr-j  cu-ient  zero  ot  which  interruption  can  occu  •  i3 

Prima-v  Keywords:  Vac.ium  interrupter;  DC  Current  Interruption;  Current 
Conrjtaticn;  High  Reliability;  Magnetic  Field 
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f  Gene  ••  a  1 1  on  ) 

AURORA,  AN  ELECTRON  ACCELERATOR 

S.  Eernstein  and  I.  Smith 

•’hysic  Inter  not  1  onol  Co,  San  Leandro.  CA  94577 

ICFf  Transactions  On  Nuclear  Sciences.  Vol-  N5-20.  No.  3,  PP  294-390 

(06/1973). 

Aurora  w-ss  designed  to  pfr  'u  .e  a  briaf,  intanse  radiation  pulse, 
and  the  electrical  specifications  derive  from  the  radiation  output 
required.  A  'test  volume'  defined  that  was  roughly  a  meter  cube. 

It  was  desired  to  irradiate  this  from  one  side  to  an  average  of 
53 , PC 0  Roentgens  throughout.  In  the  laboratory,  such  yields  cen  only 
be  obtained  ns  the  br  u-isst  rehl  ung  from  a  hi  gh  i  ntensi  tv  electron  beam 
stopped  in  a  high  density  ’converter*.  To  maximize  the  efficiency  of 
convO' si  on  of  electron  energy  into  photon  energy,  the  highest 
p-issiblo  kir.etic  energy  was  selected,  consistent  with  the  desire  not 
to  prjduce  an  excessive  ouantitity  of  photo-neutrons.  Tha  kinatic 
energy  chosen  was  15  MeV  Calculations  then  showed  that  the  dose  in 
the  tost  volume  could  :.e  achieved  with  minimum  electron  energy  if  the 
radiation  source  wary  »j  uniformly  energized  surface  about  1.5  m  in 
diameter-,  placed  near  one  face  of  the  test  volume.  This  source  suface 
15  the  conve'te- .  which  must  be  illuminated  by  a  fairly  uniform 
e'e  trer.  boom.  The  tita.  charge  of  15  MeV  electrons  needed  per  pulse 
wjs  calculated  to  be  about  0.2  Cb.  An  electron  beam  puiso  duration  of 
;  2 )  r.s  was  chosen  tc  give  the  desired  radiation  pulse  duration  to 
allow  for  the  finite  rise  and  fall  t'mes  of  tha  beam  pulse.  Thus  en 
electron  boem  specification  of  16  MA  at  15  MeV  was  arrived  at, 
giv:r>g  a  Peak  power  of  24  terawatts  and  a  total  baam  energy  of  almost 
}■  MJ  re-  pulse  2  Rnfs. 

Pr-1-ory  Ke/wnrds:  AURORA  Accelerator;  Des  i  gn  Cons  >  der  a  1 1  on  s ;  Field 

Emission  Diode;  Blumlein  Line;  Marx  Generator; 

System  Integration 
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(PULSE  GENERATORS;  POWER  CCNDI T  TONING;  PARTICLE  BEAMS.  ELECTRON) 

(Marx;  Puls*  Transformers:  Generation) 

COUPLED  MARX- T  ESI  A  CIRCUIT  FOR  PRODUCTION  OF  INTENSE  RELATIVISTIC 
ELECTRON  BEAMS 

A.  luches  end  A.  Perron* 

Universita  di  Lecce.  Lecce.  Italy 

Thp  Review  OF  Scientific  Instrument*.  Vol .  49,  No.  12.  po  1629-1630 
( 12/1978) . 

A  two-stag*  Marx  circuit  was  built  end  is  used  to  multiply  the 
input  energy  of  our  Tesla  resonant  transformer  accelerator  without 
missing  resonance  conditions.  The  present  output  eh* roc t *r i st i cs  of 
our  couoled  Marx-Tesia  circuit  ar*  compared  to  those  of  the  previous 
Tesla  transformer ,  With  tne  sasn  input  voltage  ond  cathode  to  anode 
distance,  we  succeeded  in  doubling  output  voltage  and  current  of  the 
beam.  4  Refs. 

Primary  Keywords;  E-beam  Generation,  Marx  Generator;  Tesla 
Transf o^mer ;  1  KV  Accelerating  Voltaga 
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DESICN  AND  DEVELOPMENT  OF  A  350  KV,  100  P PS  ELECTRON  BEAM  ACCELERATOR 
G.J.  R'hwpirii  M.  T  and  K.R.  Prestwich 

Sendio  Lobs,  Albuqugruua.  NM  87115 
No.  CONt  -771035-10.  L*4p  101/1977) 

Aval  lab' l • tv:  Sand-77- 1 28 PC 
M  T I S 

A  350  kV .  300  J/pulse.  ICO  puls#/ sec  electron  beam  areele-otor  was 
dos • g-  r»d  aid  constructed  A  desertotion  of  the  physical  features  cf 
thr»  machine  is  includes  along  with  performance  deta  from  the  initial 
opera  - 1 on  of  the  system.  (ERA  citation  03:01  0865) 

Primly  keywords:  Acceierat ors;  Design.  Electron  Beams;  Kev  Range 
100-1000;  Performance;  Pulse  Circuits;  Pulses; 
Switches;  Transf ormer s 

Secondary  Keywords:  ERDA/43013C;  ERDA/7 00208 ;  NT ISDE 
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(ENFRGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

FUSION  APPLICATIONS  OF  FAST  DISCHARGING  H0M0P01AR  MACHINES 
K .  I  .  Thomassen 

Lcs  Alamos  National  labs.  Los  Alamos.  NM  87545 
E»RI  Report  No.  ER-625  (01/1978). 

Availability:  EPRI  ER-625 

EPRI 

The  use  of  fast  discharging  homoeolar  machines.  w; th  1-5000  ms 
delivery  times,  are  described  for  toroidal  and  linear  theta  pinches, 
toroidal  2-pinches,  liners,  and  tokemaks.  Typical  circuits  and 
machine  designs  ar«  described.  10  Refs. 

Primary  Keywords:  Fast  Discharge;  Modeling 

Secondary  Keywords:  Fusion  Driver 
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(PARTICLE  BEAMS.  ELECTRON) 

HIGH  CURRENT  PULSED  ELECTRON  BEAM  GENERATOR 
I.  Smith,  P.  Champney.  L.  Hatch,  K .  Nielsen  and  S.  Shone 
Physic  Internat i onal  Co.  San  Leandro,  CA  9*577 

IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-18.  No.  3,  pp  491-492 
(  03/1  971  )  . 

A  review  is  giver  of  a  simra.e  end  economical  method  of  generat 
high  cur-ent  elect* on  berms  in  the  range  of  a  few  hundred  k'loampe-ks 
to  mul t i -meganre- at  voi-ages  from  100  kV  to  1  MV  M.visr  deleetric 
P*ran«i  olote  transmi  *s  i  on  lines,  switched  with  either  solid 
dielectric  swa-k  grws  or  gas  spark  gaps  constitute  the  pulse  torm-rg 
network .  Seem!  such  generators  have  been  built  that  ferd  a  50  nsec 
wdth  pulse  through  a  low  inductance  i  nsuletor/vecuum  interface  to  a 
field  emission  diode.  The  electron  beam  is  generated  »n  the  diode 
region  and  accelerated  through  a  thin  window  ir.to  a  drift  chamber. 

One  such  generator  is  described  in  detail.  2  Rets 
Primary  Keywords:  Field  Emission  Diode;  Drift  Tube;  Strip  lire:  Kyiii.- 
Insulation;  Water  Encapsulation;  Boundary 
Considerations;  Pulse  Forming  he*w.  .  k 
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(POWER  TRANSMISSION;  POWER  CONC I f ICNIHG ) 

( Transmi ss i on  lines;  Pul-e  Transformer s) 

IMPEDANCE  M9,C'»mG  BY  TAPERED  TR/NSMISSION  LINES 

A.W.  Gent  and  P.J.  Wollis 

Standard  Telephones  And  Cab'cs,  Ltd. 

Proceedings  Of  The  JtL,  Vo;  '» 3 .  Part  IIIA.  No.  3.  pp  559-563  (03/194/.) 

Top*-#d  trar-.-  '.Sion  1  -.s  sections  are  analyzed  in  this  paoer .  Toe 
standing  wav*  -  :•  t  j  is  measu: ed  <or  a  tapered  line  terminated  in  a 
co.svisl  Imp  i  *ound  that  best  performance  is  obtained  when  the 

tflpprpd  lin>  i-  aqua  1  in  length  to  one  ha  1 f -uavelenth .  It  is  also 
found  that  th  ■»  n.  &  f#rrod  geometry  is  to  taper  the  inner  end  outer 
conductors  tcgvihv  7  Refs. 

pr. mary  KeyiC'd*.  T»per#d  l  me.  Impedance  Matching;  SWR  Measurement; 

'■  i .«u J  t aneous  Tapering  Of  Conductors;  Tapered  Section 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(  Cur  r  ,>n  *  ) 

h ANOS fCO^D  BFSPCHSE  ’GASKET-TyPE*  MAGNETIC  LOOP  CURRENT  MONITOR  FOR 
RFlAT:vIStIC  ELECTRON  BEAM  CURRENT  MEASUREMENTS 

R.L-  Fooeland  (IT.  J.L.  Adamski  (1),  W.O.  Doggotl  (2).  D.L.  Morrow  (2) 
ond  W.M  Bi/'i'ieti  (?) 

(1)  Boeing  Aerosnsce  Co.  Seattle.  WA  98124 

(2)  North  Carolina  State  University,  Raleigh,  NC  27607 

The  Re  ’  vw  Of  5cipn*ific  Instruments,  Vol  50,  No  2.  pp  233-235 
<02.  1’/ *9) 

A  fast  response  magnetic  loop  current  monitor  has  been  developed 
to  meesurr  relativistic  electron  beam  return  currents.  The  monitor 
ha?  a  rise  time  of  about  a  nanosecond  and  a  high  degree  of  symmetry 
w*  th  moderate  sensitivity,  variable  from  about  1  tc  10  V/kA .  This 
s  "Pie  monitor  with  a  thickness  of  L.254  mm  or  less,  is  thin  enough 
to  be  placed  oetweon  segments  of  r>  turn  current  path  in  the  diode  c- 
drift  tube  regions,  is  insensitive  to  fieshover.  born  and  plasma 
bor-bord-ier  t .  and  radiation  effects,  and  measures  net  curie"*,  thus 
c*tpr • ng  seme  advantages  over  ponv«n t : one  1  magnetic  probes,  since  the 
mam  c'.r-ponents  are  outside  of  the  vacuum  region  Design  cr>ter>a,  an 
equivalent  c-rcuit  analysis,  and  typical  calibration  waveforms  are 
presorted.  Fx nor  1 «*nt a  1  current  measurements  for  a  pinched  elcct-on 
tien"  d>ode  c  on  /  .  our  a  *  ,  on  us'nq  both  conve- t  i  ona  t  magnetic  probes  and 
*  ;l'i  •  k  e  *  ■  type1  cjr  'lint  toni  Lcr  s  with  the  FX-75  iwletmit  c  electron 
hjjT  acre. .-.rat  r  i  r  o  pmsmuij.  5  Rets. 

9  r  >  •  •  y  Kevunrd*  Current  Monitor;  E-l.eem  Return  Current;  Return 

Cu-rent  Path.  Fast  Resporsu;  1  n ?  Rise  Time. 
Environmental  Insensitivity;  Design  Con s i derat i on* 
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l BREAKDOWN  STUDIES' 

(S-rfncr  Flaohovo-T 

NANPSECOkC  Sl's-FACE  PI ICN'RGE  STUDY  BY  USING  DUST  FIGURE  TECNNIO.'ES 
Y.  Murookr.  *r,d  5  Knya-a 

Defence  Acccfn-y  0?  Jaoan.  Cba.adai.  Yokosuka,  Jarman 

Journal  Of  Appl'eu  n*v/s»cs.  *4,  No  4,  np  15/4  -1— fc.0  (04/1  97  3  ). 

The  developing  m@ch.ir  i  sms  of  the  positive  and  negative  ccronn 
streamers  on  the  insulation  su'l-cc  have  be studied  by  using  -he 
Dust  figure  technique  together  with  a  line  oxlser.  'he  presort  r.@*hod 
has  the  advantage  t  '  messur-ng  the  vr  lie  tv  cf  corona  d'sch.vrce 
development  and  th*  discharge  mechanism,  because  the  d ;  str  i  Lu *  on?  of 
tht  positive  and  negative  charges  in  the  d’S'.herre  figure  can  o*  • 
oolorfu;)/  vcpcratsd  and  recorded  By  aru!y>'g  shor:er  t'me  pulses 
(rjr  10-  to  9?C-nsec  du-at i on  to  a  neeclo  pj.it  wrt't  a  glass  plate 
is  sandwiched  in  t p‘ween  the  needle  ann  plate  e.ertodes,  the 
dia-"e*er  of  tne  recorded  discharge  and  the  charge  quantities  and 
their  d  s *  r i bu 'ions  against  the  puls*  duration  were  obtained.  Tre 
observed  average  velocities  of  the  developing  cors*  streamers  at  a 
voltage  of  32.0  kV  «••’*  2.05E8  cm/*ec  in  th*  pos  t  .  @  and  0  6  3E8 
cm/sec  in  the  negative  respectively  Moreover,  wh»-  the  negative 
pul'.*  vi It/igo  was  app  1  '  ed  to  the  needle  point  the  *rrmaticn  time  lag 
v*  th*  cathode  fall  was  about  10  nsec  and  the  resulting  high 
densities  .4  the  pr,s<ttve  and  The  negative  charges  'ndured  a  back 
d'  sch#.r  "  ;  <0  Ro*s 

p.-imi  y  Kwvw. -is  surface  Flashower;  Corun*;  Polarity  Effect;  Dust 
h;  re  Tecnnique.  Cnro  .a  Velocity,  homt  Cathode 
COPYRIGHT  19’3  AMERICAN  lNbTITUTE  OF  3M»SIC5,  REPRINTED  WITH 
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PAR  :r.L‘  •’  E  AMS  ,  ELECTPGN 1 

<  Gx  '-or*  ;  r  1 : 

■ei.f-ACCt*  ERttiON  EXPERIMENT  BY  INTERRUPTION  OF  AN  INTENSE  ELECTRON  BEAM 
;  A  Grishaev.  V.V  Zakutm.  N  N  Nasonov,  A. A.  Rakitvanskii  and  A.M, 

'.  her d*r  11  vi  •: h 

•’  c -to*  hr.i  cal  Institute.  Academy  of  Sconces  of  the  Ukrainian  SSR. 

(  i.r'kov,  ULIR 

Sever  Technical  Phv ves  Letter*,  Vo*.  1,  No.  7,  pp  2’5-?76  (07/]97I». 
I'V'*.-  »rom:  P '  * 1  m  2‘'ur-al  T^k-n  cheaksoi  H*iki  1,  612-615  L-uly 

) 

I1'*.  0*  t h«  most  D'cmising  methods  of  accel **-«t  i  >n  a  srreno  current 
»>  1  er  t  r  in  »  ;s  ie!  * -accel  •'  st  1  on  w.tti  the  aid  of  «n  accel*  ating 

s'«t.s  e»  .  •)  by  the  bvo«.  In  h;  i.ublis*ied  1,  p.t  •,  ment »  on 
»,i»!  f  ■  accu  .  .*•  ticn  o *  k*lo.*-oer»,  ..vutron  be-m«  .t  ;»  found  that  the 
l-earn  o  io  v  s  .icruas-'u*  h  *is  than  two  times.  The  present  paper  1 
».  b-ief  c-.-r  ir  .**f>  c*  t‘w  results  of  experiments  on 
•r.  -a  '  It  .  !'•  ■* .  I  3  e  -  r  •,  recitation  of  on  accelerating  system  by 

d;e  u*  1  ..U'-g-.t  pulse  of  hi  gh-  i  ntensi  ty  electrexs  in  a 
1  v.  -  ir  <h  •  l  h  .•  rue  -  i  *' j#r  c  orjy  increment  is  obtained.  8  Rof*. 
:'riria*v  ne/wwfd*  [  t:c«  Generation;  Sel  f -accelerat  1  cn  ;  Short  Trailing 
-dgr.  Beam  Energy  Measurement:  Gun  Voltage;  Gun 
«'  ir  r  e-  ■  T  ar.k  C  i  rcu  1 1 

iIO'YRK-,-;  !«>(.  AMFRIGAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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t  P  ART ( CL  E  BE/MS,  ELECTRON;  PARTICLE  BEAMS,  ELECTRON) 
f.*nt  rtion;  Piagiost'CS) 

THf  GENERATION  AND  DIAGNOSIS  OF  PU' SED  RFinTIVlSTIC  ELECTRON  BEAMS 
ABOVE  1  El  1  WATTS 

St  Graybill  and  5  V.  Nablo 

'o<-.  i’hys  i  c  s  Corp.  Burlington,  MA  018  .It 

Tf.FF  Trenvac  1 1 -.ns  On  Nuclear  Scienri..*,  Vol.  NS-14,  No.  3.  pp  762-788 
(06/1967) 

A  revew  of  the  several  approaches  to  the  generation  of  intense 
electron  streams  in  the  mogavolt  energy  regime  is  Presented.  Th# 
techniques  used  in  the  diagnosis  of  the  30,900  ampere,  3  M#V  beam 
(rim  a  gas  insulated  coaxial  system  with  a  character i st i e  Dulse 
len-jth  of  ?5  nanoseconds  arc  discussed.  The  general  features  of  such 
a  strewn  d»- 1  f  t  i  ng  under  self-focused  conditions  ere  presented  and  the 
re?ilts  compared  with  tho  theory  of  such  an  ldeel'red  beam.  The 
-esultn  e*  mri  conducted  with  cathode  arrays  of  varying  geometry  are 
d-  sews:-,  q  ;*  In  particular,  the  dynamics  of  20,000  ampere  streams  at  2 
mev,  f r or:  array s  wi  th  1  <=  n  <=  4,  are  presented.  Based  on  these 
r  pr.igqcsis  is  made  for  the  limitations  of  future  high  peak 
•  i«.-e  .'li'trcn  acrnlerotor  s  at  energies  in  th#  10  MeV  range.  8  Refs 
»  m (Gyworo-.  t*beam  Generation;  E-beair-  Diagnosis;  3  MeV  Beam 
Energy,  jo  kA  Ream  Current;  25  ns  Pulse  Length; 

Sel f - focus  1 ng ;  Cathode  Array 
lit*  1  FEE .  REPRINTED  WITH  PERMISSION 
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(POWER  CONDITIONING) 

(Saturable  »*»ctor») 

THE  USE  Of  SATURABl E  REACTOR5  *5  DISCHARGE  DEVICES  FOR  PULSE  GENERATORS 

US.  Ma 1 w i lie 

British  fhrn»on*Houiton  Co..  ltd. 

Proceedings  Of  The  i  EE .  Vol.  98,  Part  III.  No.  53.  pp  185208  (05/1951). 

The  use  of  saturable  rMctori  as  puts*  sharpening  elements  is  the 
subject  of  this  p*p«r .  The  author  begins  with  a  short  historical 
background  of  saturable  raactor  y*es  and  proceeds  to  dafme  tha 
ran-j  >  remc  'its  of  such  a  reactor  for  pulse  sharpening  technique.  The 

1  loops  of  typical  magnetic  materials  are  studiad  with  pulse 
sharpening  in  mind.  A  study  of  several  parameters  is  presented.  as 
wall  as  several  possible  applications.  8  Rafs 

Primary  Keywords:  Saturabio  Reactors;  Recurrent  High-power  Pulse 

Genor.it.  i  on ;  Electronic  Discharge  Devices;  Historical 
Background,  Post-pulse  Osci 1  let i on* ;  Pulsector 
Circuits;  Long  Life;  Instantaneous  Operability. 

Addid  Condenser  Bulk 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

UlTRAEAST  HIGH  VOLTAGE  PROBE 

G.E.  Leavitt.  J.D.  Shipman  and  I.M  Vitkovitsky 

Naval  Research  Lab.  Washington,  DC  20375 

Thp  Review  Of  Scientific  Instruments.  Vol.  36.  Ho.  9.  pp  1371-1372 

( 0  9/1  94  5) , 

Wo  have  developed  high  voltage  probes  thet  have  operated  in  a 
range  of  (0  to  600  RV  The  high  frequency  response  of  the  probe  was 
dotc-mmed  to  be  about  S00  MHz.  These  probes  have  been  applied  m 
exploding  wire  and  thet«-Pi»*eh  work.  The  probes  consist  of  a 
c.ipactt've  voltage  division  to  a  laval  at  which  singla  non- 1  nduct  i  va 
film  rnsi  stors  can  be  used.  One  such  resistor  In  series  witn  the 
t'-ansn  rs'on  line,  terminated  by  a  matched  recording  oscilloscope 
•  niv.'f  impedance.  servos  noth  as  an  additional  voltage  divider  and  as 
a  part  of  a-  kC  network  with  a  time  constant  chosen  tu  be  much  !orge» 
*hn  thf»  pulses  to  be  measured.  5  Refs. 

Pr  m.iry  f  .  yuords:  Voltago  Probo:  Capacitive  Divider;  Resistive 

0 i v i dnr/term i nator ;  100  kV  Operating  Voltage;  18  MM* 
Bandw i dth 
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( BREAKDOWN  STUDIES) 

<lnu>d.  E  lactrical  ) 

'DIFFUSION’  ELECTRODES  FOR  INVESTIGATION  OF  THE  BREAKDOWN  OF  LIQUID 
DIELECTRICS 


D  D.  Ryutov 

Journal  Cf  Applied  Mechanics  And  Tachnlcal  Physics.  Vol.  13,  No.  A,  np 
596  597  (08/1972). 

Trims.  From-  Zhurnal  Prikladnoi  Mekhaniki  i  Takhn i chasko i  Fiziki  A, 
186-18/  (July-August  1972) 

A  method  which  excludes  the  affect  of  electrode 
mi c-oi nhomogenei t ies  on  the  breakdown  of  a  liquid  is  proposed.  The 
metnod  consists  in  forming  at  tha  surfaca  of  each  electrode  e 
transitional  layer  with  e  conductivity  which  gradually  decreases  with 
increasing  depth  in  the  liquid.  1  Refs. 

Primary  Keywords:  liquid  Breakdown;  Diffusion  Electrodas;  Electrode 
Effects  Eliminated;  Transitional  Layer;  Electrical 
Conduct i v i ty ;  Spatial  Resolution 
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(evtAK0C*N  S’UDirS;  INSULATION.  MATERIAL) 

(Liquid.  E  1  •-  c  t  r  i  ca  1 ;  Liquid) 

INCREASE  OF  DIELECTRIC  STRENGTH  OF  WATER  IN  A  SYSTEM  WITH  '0IFFU5T  •*  * 
ELECTRODES 

V.V.  Vorob'av.  V.A.  Kapitonov  and  E.P.  Krugiyakov 

Nuclear  Physics  Institute.  Academy  of  Science  of  the  USSR.  Nov. si*  »»  u  . 
USSR 

;lTP  letters.  Vol.  19.  No.  2.  PP  58-59  (01/1974) 

Trans.  From:  ZhETF  Pis*ma  V  Redaktsyu  19.  95-98  (January  19/A, 

Results  are  presented  of  an  i  nves*  •  g  *t  >  n».  if  the  diale  tr- 
strength  of  pure  water  when  the  lit  trou«>  are  smelded  with  tm> 
conducting  layers.  It  is  establish!  i  that  s)  vld«  »g  the  electron-* 
surfaces  greatly  increases  'h  elei'ric  stre.g  •  of  hi'i'  ,* 

Pr  i  mary  Keywords :  Diele'*'.  r  j  c  iln  oth:  i  '  f  us  •  or  F  1  •  i  »  od«-  •  1  *  ■  ■« 

Surt/W*.  5h  i  4.1  Ci...  .r  1  *.e  P'eakilow  *.  mlJ 
in*  •'ns*'/  Cnlrulo  e-.l;  LI  *luvof  I  #/»r 
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7)15 

(BREAKDOWN  5'Vi»IE5) 

(Gas,  [loci'  '’ll 

.  /I l DPMI  NT  OF  SPARK  IN  AI*  FROM  A  NEGATIVE  POINT 

F  Mfl  *,*i  r 

'ois  i  1  u  i7',/a-si,y.  Iimii  I A  S0C10 

Jug’  nr  1  (If  h'lilivd  Fh/»irs  Vol.  4  2  .  No.  7.  pp  2839-2847  (06/1971) 

A-  ol»1  |  •  g’io"»nf  <i  used  as  a  new  ciatacting  and  diagnostic  technique 
hr  s  tei»>.  a.  ill  ad  to  the  study  of  tha  voltage  breakdown  of  air  between 
a  pi  ii  i  cn'hpcfo  and  a  resit  iv«  plana  'Feathers'  wore  found  to 
t  -  spb  j.-  ■  v  at  valo’  ities  nlmosf  S',  of  the  velocity  of  light.  When  they 
nrii"i.  »h  the  positive  pj.  no,  they  produce  'retrograde  streamers*  that 
the  gap  ar  d  avert*, ally  lead  to  tha  completion  of  a  plasma 
;.l  1"  .  1  of  high  condut  *.  w  » ty .  12  Rafs. 

Primary  Keywords-  Pomt-plane  Gap;  Air  Gap;  Streamer;  V*.  y  High 
Prooagot i on  Velocity;  Retrograde  Streamer 
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( BP( AKD0UH  STUDIES;  f  AKPOtab  STUDIES) 

. ( ac-um. ^Elmct^  FCt  r.OUF  1 '  MR f  R A T UR E  OH  MICRODISCHARGES  IN  VACUUM 

V.  I  .  Gnr  d  I  enko  and  l  .1  Pi-rovar 

Sovie*.  Ph.sics-Tachnt.  al  Physics.  Vol.  Jl.  No.  2,  pp  273-274  COB'.  966 
Trans  From:  Zhurnal  T gkhn i chasko i  Fiziki  34.  3*4-376  (February  1)46* 
The  effect  of  the  temier.ture  of  metal  el e< t r odes  on  the  breakdown 
voltage  in  mi  r.  r  od  i  scharges  in  vacuum  was  investigated.  It  is  shown 
♦  hat 


ha*  higher  electrodo  temperature  means  highar  threshold  voltegt 
starting  et  159-230  Ct  »  C>.  Contamination  of  the  elect’ode  surface 
9  coni  dered  as  a  Causa.  A  significant  d.fference  r.  t- » 


na  *. ur  a  of  m  i  z  r  < 

Refs . 

Pr  mar  y  Keywor  da 


go  s  is  observed  when  hot  at  bodes  use»* 

Mi t rod’ scharge  Breakdown  Voltage.  Electrode  lf'\ 
Tamper  at-ir  a  If  far.*;  Heated  Ar-odo.  Heated  Cat  ho  tv 
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(PAPTICLF  BEAMS  ION) 

( Generat  *  on ) 

NFU  TYPE  OF  ACCEl IRAT0R  FOR  HEAVY  IONS 
G  S.  Janes.  R  H.  levy,  H . A .  Betha  and  B.T.  Fald 
A vco  Everwtt  Research  lab.  Inc.  Everett.  MA  02149 
Physical  Review.  Vol.  145.  Ho.  3.  pp  925-952  (05/1966). 

A  r.ew  devices,  called  the  heavy  ion  plasma  accelerator  (HIPAC) 
which  may  be  capable  of  accelerating  ions  of  any  atomic  numhar  to 
energies  sufficient  to  overcoma  the  nuclear  Coulomb  terrier,  is 
Uescr-bed  A  closed  potential  well  is  created  by  filling  a  toroidal 
vacuum  chamber  w>*.i  electrons;  the  electrons  are  contained  by  a 
nag-otic  field  whose  intensity  is  so  low  that  its  *fft:t  nn  the  ions 
can  tie  negle-ten.  Ions  are  both  a'velerated  and  f raiipid  in  the  well. 
*he  trapping  effect  allows  sufficient  time  for  tha  ions  to  become 
highly  str>r,peu  by  electron  impact.  I  ha  very  large  ion  energ  es  that 
can  be  achieved  in  this  wry  would  allow  a  w*de  variety  of  nucleer 
reactions  to  be  studied,  including  inverse  f i  i  s i on  I  he  present 
primitive  state  n*  development  of  the  MIPAC  is  descr  bed,  and  f  t-e 
future  prospects  assessed.  51  Refs 

Primary  Keywords  Ion-beam  Generation;  High  Particle  lom/s'  ion;  Heavy 
Ion  Plasma  ArceleratOr;  High  Energy.  Torptilal 
Geometry.  Magnetic  E-eld 
Gecondary  Keywords:  N  irlsar  Eusion 
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(PARTICLE  BEAMS,  ElECTRON) 

( General i on) 

PMY5ICAI  PROP  fc  R T IES  0r  THIN- FILM  F I r L  D  EMI55I0N  CATM00E5  WITH 
r  .LYB.-ENUM  '.ONI  5 

C .  A  Spindt.  I.  Broaie.  L.  Homrhre,-  and  E.P.  Westerberg 
Stanford  Rp»corch  Institute.  Menlo  Parr.  CA  940.5 

Journal  Of  Applied  Physic*.  VoJ  47,  No.  12.  PP  4 748 -526 3  (12/1976 
Field  amissioi  r.-,*.hodiis  fabricated  usmg  fun-file  techniques 
electron  be.ta  ni  cr  o  1  '  thograph.y  ere  described,  together  w-th  »*'»'  •• 

obtained  by  varying  the  fabricet'un  parameters.  The  emission 
originates  from  the  tip  of  molybdenum  cones  that  n'e  ab'^ut  1.5  " 1 1 '  a" 
tall  with  a  tip  radius  around  BOO  A.  5uch  cathodes  have  be*  p'Oi!,c»d 
in  closely  packed  arrays  rr'tammg  1PT  snd  5000  cones  as  v*  I  I  a  '• 
Singly  Maximum  Currant*  n  the  r.in<;e  50-150  microAmnere  per  cone  car 
be  drawn  with  appl'vd  voltages  n  the  range  1'lC-JCfl  V  wlit"  one'eted 
in  convent  onal  ion-pumped  vacua  at  pressures  c»f  lF-9  Ten  o*  less 
In  the  arrays,  current  densities  (averaged  over  the  array)  of  *hcv>, 

SO  A/-q  cm  have  been  cJe-»ons* reted.  Life  tests  with  the  100-cono 
a- rays  drawing  ?  mA  total  emission  (cr  3  A/SQ  cm.)  have  proceeded  in 
c*ce*s  of  707  h  with  about  a  18%  drop  in  emission  current  S*ud  es 
are  presented  of  the  emission  charect  e*- 1  st  i  c  s  and  currant  flu  iu.*tion 
phenomena  It  is  tentatively  concluded  tha*  (he  emission  arises  fro« 
only  on#  or  a  few  •:nmc  sites  on  tr-e  core  lirs.  57  Rofs 
Prime'  y  Keywords  E  beam  Generation.  Thm  fi  l"  Cathode;  Moiylde*'im 
(ones.  10  A/sq.cm  Current  Densities.  Cone  Arrevs 
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BASIC  PRINCIPLES  GOVERNING  THE  DISIGN  OF  MAGNETIC  SWITCHES 
D  L.  Birw  l  J  t  e  jar  L  .  L  Reometr,  j  S:hmidt  endM.  Smith 
.fwr»->ce  J  ivt'no't  eb.  L  a  HA  94550 

C  1 '1980 

Ava  .ability  UC1D-18851 
NT  IS 

*he  idea  c*  u*ing  saturable  reactors  as  tna  basis  of  high  powor 
n-lse  iinfralo’i  is  not  a  n*-w  c-rcoof.  but  there  have  been  few  re<ent 

•  policr 'i.ns  of  th  s  ’ethnology.  Her,  t».e  principle  of  magnetic  pulse 
genera*  '  is  briefly  described  end  some  of  the  basic  guidelines  used 
to  d»».g-i  these  ci'r,,-.»s  are  discussed  »  demonstration  of  the 
principle-  h..  a  1-nall  scale  uu  J  se  amplifier  is  pres«-nted.  end  finally 

•  1-V'P  ■  s  an  #«.ra»,<  \»*  o"  to  a  large  sceie  -/stem.  ( EP*  citation 

•  0v6s'5. 

r,*e.y  ,«  l«  p  J :  sw  Genu  r  a »  o»  s .  Pe**  rii  Cperatior. 

%  j  on  .  ,  (s/iii-  lit  F  RI'A / 42 68 6 0  •  HTlSDt 


‘*r  W  X 

»'  •  e  *  e*  t-  e  1  <• 
na  1  P  •  tpr  -  d  Pnk 
Very  his1-  d  elect 


74  A 

ttHfv*  *  ».)*■•' *  :a"ac:t  :m  > 

( tapir  dir- 

d  YdROMAGNE  T  1C  CAPACU0R 
r.  A.  Bratenehl .  H.P.  Furth  end  W.B.  Kunke' 
Rerkeley  CA 

•..  / o  1  30.  No.  2.  pp  188  196  (02/1955). 

constants  can  easily  be  achieved  by  means  of 
strong  magnetic  field-  When  an  orthogonal 
>0  <s  applied,  the  resultant  particle  drift  stores 
e'e.'i-  el  energy  In  e  coemel  capacitor,  which  makes  use  of  e 
r  c  t ’  i  n  g  i-Iesme  disk,  dielectric  constants  *n  the  range  1E6  to  1E8 
how  bvnn  measured  The  potential  usefulness  of  hydromegnet  i  c 
•aiai.'ors  '»•  f  n  s  t  -  d »  sch*.r  gt  work  is  consdered  8  Refs. 

F  r  i  *14 ,  v  Keywv-ds  Capacitor  Design;  Megnt  1 1  ca  1 1  y  Confined  Plasma;  1F6 
Dielectric  Constant;  Vei-y  M  gh  Energy  Density 
Ceps  i t  or 
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fPULGE  GENERATORS) 

( P«v i ews  J 

PUI -E  POWER  RF0UTRFMFNT5  FOR  LASER  ISOTOPE  SEPARATION 

P.N  Mare  and  W  l .  Will.* 

l os  Alrmos  National  labs.  Ies  Alamos,  NM  87545 

197ft  1 1  F  F  Thirteenth  Modulator  Symposium,  pp  274-276  (06/1978). 
laser  systems  bang  developed  for  laser  isotope  separation 
applications  have  pulse  power  requirements  which  will  demand  the 
■j|t'«»ate  capability  t»f  pulse  power  technology.  Although  the  energy 
i'U-  pulse  '*  *m*»l  by  many  pulse  power  standards,  the  requirement  for 
currant*  m  excess  of  100  kA,  voltage  of  about  100  kV,  and  pulse 
reret -t  n*n  rotes  of  1  kHz  constitute  a  sat  of  requirements  not 
previously  tmpnsed  on  pulse  power  system.  In  this  paper  measurements 
map*  at  1  nw  repetition  rates  on  exciirer  laser  discharges  ere 
presented,  nnrt  the  implications  for  pulse  power  components  era 
d'Sfussru  Currently  available  snitches  end  energy  storage  systems 
are  discussed,  and  requirements  for  future  development  are  given.  0 
Rets. 

Primary  Keywords:  laser  Loads;  Pulsed  Power  Requirements;  Switching) 
Energy  Stooge.  Rep-rated 
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(PARTICLE  BEAUS,  ELECTRON) 

( Transport ) 

EXTENDED  WORKING  RANGE  FOR  ELECTRON  BEAMS  IN  THE  ATMOSPHERE 
J.F.  Low-y  and  B.U.  Schumacher 

Weatinghouse  Research  and  Development  Center,  Pittsburgh  PA 
Nuclear  Instruments  And  Methods  130,  pp  377-596  (09/19757. 

The  range  end  the  power  density  at  a  given  work  distance  for  a 
high  power  electron  bean  outside  the  vacuum  depend  upon  a  number  of 
factors  besides  the  beam  voltage,  for  instance  temperature  (i.e. 
density)  and  composition  of  the  atmosphere  in  which  the  beam  travels. 
These  factors  we-e  investigated  expar 'mentally .  The  heating  of  the 
air  in  the  beam  path  by  a  high  power  beam  itself  can  incraasa  the 
range  by  as  much  as  a  factor  of  2  and  the  power  density  at  a  given 
distance  from  the  electron  gun  by  a  factor  of  10.  This  heating  of  the 
gas  can  be  enhanced  by  surrounding  the  beam  path  by  a  fairly  wide 
guard-tubo  through  which,  in  addition,  helium  may  be  flowed.  Another 
way  to  create  e  high  temperature  low  atomic  number  path  for  tha  baam 
consists  of  a  coaxial  hydrogen  flame.  With  these  devices  we  found  the 
-ange  could  bo  extended  by  a  total  factor  of  3,  and  the  Power  density 
for  a  given  total  power  increased  by  a  factor  of  about  50.  The 
results  of  the  present  measurements  agree  with  earlier  theoretical 
calculations,  as  far  as  arolicable.  We  also  found  that  the  visible, 
flourescent  beam  plume  gives  a  misleading  impression:  it  is  much 
wider  than  the  actual  scatter-broadening  of  the  high-energy  electron 
component  of  the  beam.  10  Refs. 

Primary  Keywords-'  Beam  Pr opaqat i on ;  Air;  Parameter  Study;  Simulation; 

Numerical  Calculation;  Optimisation 
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(PAR’ HIE  BEAMS,  ELECTRON) 

P  THE  CURRENT  IN  A  CYLINDRICAL  RELATIVISTIC  DIODE 

N.W.  Harris 

Ion  Physics  Corp,  Burlington,  MA  01803 

journal  Of  Physics  D;  Applied  Physics.  Vol.  13,  pp  789-792  (10/1979/. 

The  current  in  a  space-charge-limi tod  cylindrical  diode  working  at 
very  high  voltages  has  been  calculated.  The  results  are  presented 
graphically  for  a  wide  range  of  electrode  diameter  ratios  and  for 
voltages  up  to  10  MV.  Tha  results  are  given  for  the  exterior  cathode 
and  'nterior  cathode  configurations.  9  Refs. 

Primary  Keywords:  Diode,  Space-charge- 1 im: tea;  Current  Measurement; 

Several  Electrode  Diameters;  Radially  Convergent  Beam 
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(BREAKDOWN  STUDIES) 

(Liquid,  Electrical) 

THE  EFFECT  OF  ORGANIC  ADDITIVES  ON  THE  BREAKDOWN  AND  GASSING  PROPERTIES 
OF  MINERAL  OILS 

A. A.  Zaky,  I.Y.  Megehed  and  C.  Evangalou 

University  of  Alexandria,  Alexandria,  Egypt 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  9.  PP  8A1-B50  (11/1976). 

The  effect  of  organic  additive  content  on  the  direct  voltage 
breakdown  strength  of  degassed  transformer  oil  end  liquid  paraffin  is 
reported  for  a  wide  range  of  concentrat > on  of  additives  known  to  be 
effective  gassing  inhibitors.  Their  effect  or.  the  breakdown  strength 
of  oils  saturated  with  hydrogen,  nitrogen  and  oxygen  is  also 
reported.  Measurements  of  the  gassing  properties  of  the  oils  were 
carried  out  for  the  same  extended  range  of  additive  concentrat i ons . 

The  observed  breakdown  and  gassing  versus  concentrat ■ on 
cnaracter i st i cs  ndicate  the  presence  of  maximum  and  minimum  points 
at  concentrations  which  are  independent  of  the  matrix  liquid  and  of 
dissolved  ge s  ond  gas  phase.  There  is  a  remarkable  degree  of 
correlation  between  the  breakdown  end  the  gassing  properties  of  the 
liquids  tested.  Th.s  e.,d  other  relevant  observations  indicate  thot 
gas  geryration  is  an  intrinsic  part  of  tha  braakdown  process  and 
strongly  support  tha  bubbla  thaory  of  braakdown.  This  forms  the  basij 
for  the  discussion  of  the  results.  20  Refs. 

Primary  Keywords:  Organic  Additive;  DC  Voltage;  Degassed  Oil; 

Gas-saturated  Oil;  Gassi ng-breandnwn  Correlation 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Electrodes;  Gas  Gaps.  Materials) 

THE  EFFECT  OF  ROTATING  ARC  VfclC H T r  ON  CPPPER  t-AihCOE  EROSION 

A.E.  Guile  and  A.M.  Hitchcock 

Laeds  Univarsity.  Laads,  *!*  _  ...  ...  ...... 

Journal  of  Physics  0,"  Applied  Physics,  Vol  f,  Pp  597-FP-  (Cl/1976) 

In  a  number  sf  devices-  transverse  magnetic  field?  arn  used  to 
rotate  arcs  to  min.m-z*  tlectrode  er?»'o  >  Measuremerts  are  reported 
here  for  65  A  arcs  rotrt  -g  in  « ’  r  r  *■  •♦»'***«.'***'  c  pm*.  *ure  which  show 
thot  the  cathorn  ,n?s.  which  exceeds  that  of  the  anoue.  can  be 
determined  wit*'  r  >od  ter  it-.y  if  allowance  is  mode  for  oxidation. 
These  results*  •  ■  sh  have  i'«en  »-«aHe  over  a  much  wider  range  of  arc 
velocity  th.m  an  work  ■'eport-td  p-«viouslv,  show  that  the  variation 
of  cathode  gran  j  i  rate  with  arc  velocity  is  not  a  simple  one.  and 
that  an  at- up*  * *11  or  irerease  can  occur  for  a  very  small  change  in 
arc  velocity,  •- "i-aas  it  has  commonly  been  assumed  that  increasing 
the  magnetic  field  will  continuously  reduce  the  loss  of  electrode 
material.  It  is  suggested  that  these  considerable  variations  in 
cathode  erosion  asso.iated  w;  th  changes  in  electron  emission 

caused  by  d-'fe'ing  oxide  film  conditions  on  the  cathode  surface.  2? 
Refs*  .  .  . 

Primary  Keywords:  Rotating  Arc;  Magnetically  Driven;  Atmospheric  Air; 
low  Current;  Wide  Air  Velocity  Range 
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(SWITCHES,  CLOSING) 

( Thyratrons) 

THE  HOLLOW  THERMIONIC  CATHODE  SYSTEM  USED  IN  THYRATRONS 

J.  Gcwrr 

M0  Valve  Co.  Lc-'Jon,  UK 

Journal  Of  Physics  Di  Applied  Physics,  Vol.  3,  No.  9.  pp  137-L39 
(37/1970. 

simple  explanation  for  the  high  currents  obtained  from  hydrogen 
thyrurron  cathodes  is  put  forward.  It  is  suggested  that  the 
’hollowness’  of  the  cathode  structure  and  the  hign  secondary  emission 
coefficient  for  lew  energy  hydrogen  ions  incident  on  barium  covered 
Surfoces  leads  to  a  sel f-me i nte ined  discharge  with  a  modest  running 
voltage.  This  static  theory  does  not  explain  tha  large  amplitude 
oscillations  (about  160  MHz)  -hat  have  bean  observed  in  the  cathode 
region  of  thyratrons  during  the  first  0.2  microsecond  of  pulsed 
discharges  3  Refs. 

Primary  Keywords:  High  Cathode  Current;  Analysis;  Secondary  Emission; 

Sel f-ms i nta i ned  Discharge 
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(BREAKDOWN  STUDIES) 

C°1*E  MECHANll^OF  ELECTRICAL  BREAKDOWN  OF  GASES.  INITIATED  BY  A  LARGE 
NUMBER  OF  ELECTRONS 

P.  Suleebka  and  Rau.  R.S.N. 

Indian  Institute  of  Science,  Bangalore,  Indie 

Journal  Of  Physics  D;  Applied  Physics,  Vol  3.  pp  2355-2063(07/19  ?J. 

The  mechanism  of  breakdown  in  uniform  fields  was  investigated  by 
humid  air,  dry  air.  cxvgen,  hydrogen  and  nitrogen  at  atmosphere 
pressure  using  a  large  umber  of  initial  electrons  (arP'Ox  ,*ratelv 
1E6)  released  from  ♦■'*'  cathode  •»  a  delta  function  at  the  start  o  a 
htgh-vcltago  rectangular  pulse  applied  to  the  discharge  gar  The 
♦  h'eshold  breakdown  voltages  were  about  50^  hiqher  than  the  I  Z 
b-eakdown  voltages  reported  by  others.  The  formative  times  et 
threshold  and  et  overvoltages  indicated  that  up  to  a  critical 
overvoltage,  breakdown  takes  place  by  the  mult  •  ple-avalanche  Tewsend 
noehdi-is-.  due  to  a  photoelectric  secondary  effect  at  the  cethree. 

The  magnitudes  of  the  critical  over  •,  o  *  ages  were  not  e  goif,  can*./ 
less  then  those  with  a  single  initial  tlectron  obtained  ny  *th«.' 
workers.  For  overvoltages  higher  than  the  critical.  there  was  a 
transition  regies,  at  tho  end  of  which,  breakdown  transforms  to  the 
s i ngl e-avalanc ho  streamer  mechanism.  17  Rots. 

Primary  Keywords:  Uniform.  Fie*d;  Several  Gases,  1E6  Initiet-ug 

Electrons;  Formative  Tima  Log;  $ • ngla-avalenche 
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(SWITCHES.  CLOSING) 

{  ,a5THEPp  APurLL^ERATION  OF  LOW-  INDUCTANCE  HIGH-CURRENT  SPARK  GAPS 
WITHOUT  TRANSIT  TIME  ISOLATION 

P  M  Barnes,  J  E.  Gruber  and  T.E.  Jamas 

Cylham  lab,  -'bmgdon,  Oxfordshire.  UK  ......... 

Journal  Cf  Scientific  Instrument*.  Vol-  66,  pp  599-603  (03/1967). 

The  necessary  conditions  for  the  satisfactory  parallel  operation 
of  soar >  gaps ,  with  no  transit  time  isolation  between  them,  era 
ioduced  ti  eoreti cal ly .  Such  a  capacitor  bank  with  closely  connected 
po'cile.  spark  gaps  has  been  operated  successfully.  The  development 
cf  t.  6  £  kV  pros*'jm*d  f )  a.  d~di  stort  i  or  spark  with  an  inductance  or 
15- J  8  nh  is  described,  and  the  influence  of  electrode  arrangement  and 
trigger  circi!t  parameters  on  breakdown  time  end  jitter  has  been 
investigate'.:-  6  Refs.  '*  _ 

Prima-y  Keywo-ds:  Close  Coupling:  Field  Distortion  Gap; 

Low- i nductence;  Variable  Geometry;  Variable  Trigger 
Parameters;  Experiment;  Theory 
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(ENERGY  VORAH,  MECHANICAL) 

fROtTtSUNC-ANL;/’AhALYSlS  CF  A  FAST  DISCHARGE  H0M0P0LAR  MACHINE  (FDX) 

V  M .  Bullion.  K  Zowarko,  - . D .  Driga.  J.H.  Gully-  H.G.  Rylender,  K.M. 
[oik,  U.»  .  I:  a  1 ' 1  -•  r.  and  h  .  ••  -  Woodson 

U.i  i  ver  s  •  ty  or  re>«-t.  ot  Austin.  Austin,  TX  78712 

2nd  I  til  International  fill  sod  Fewer  Conference  Proceedings,  pp 

The  Fast  l  «:‘-.arge  Experiment  (FDX)  is  e  fl .  36  MJ ,  200  V  homopoler 
machirv  !*»»•  ■  vO  to  di -charge  in  one  millisecond.  This  experiment  is 
irtenavd  ’  ■  •*!.♦  obi  i  sh  the  fundamental  limitations  involved  in 
cti  .y  energy  ir.  the  shortest  time  from  a  flywheel  using 
h^Mopolar  conversion.  FDX  features  a  room  temperature  1.6E6  A-t 
:-jPPfr  coil  uulsed  by  *  5  MJ  slow  discharge  homopoler  machine,  two 
33.5  cm  diameter  counterrotating  aluminum  rotors  with  flame  sprayed 
copper  slip  rings,  low  inductance  return  conductors,  coaxiel 
♦rrnsrission  line,  four  fast  closing  (30  mi croseconds)  1/2  MA  making 
switches,  hydrostatic  journal  bearings,  *.cuee*e  film  thrust  bearing* 
and  dual  brush  activation  systems.  After  initial  testing  of  FDX  was 
completed  and  data  was  analyzed,  problems  limiting  performance  were 
identified-  Various  components  of  the  machine  were  redesigned  and 
modified  to  corect  these  problems  *  aecond  set  of  tests,  including 
snort  circuit  discharges  from  .n'ious  speeds,  he*  recently  been 
rondi-cted.  Results  and  analysis  af  these  tests  will  b#  presented.  New 
problems  encountered  as  well  as  recommend* t i ons  for  additional  work 
will  also  be  given.  6  Re*s.  ...  „  . 

Primary  Keywords:  Homopolar  Garerator;  Aluminum  Rotor;  Copper  SUP 
Ring;  Hydrostatic  Journal  Bearing;  Analysis; 
Performance  Limitations 
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( BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

ELECTRICAL  CONDUCT IVITIES  and  5REAKD0UN  RESISTANCE  OF  FIXTURES  OF  SOME 

v  LIQUID  DIF.IECTRICS  UNDER  VOLTAGE  PULSES 

Yu. A.  Korsunovski*  end  A. A.  Protopcpov 

Applied  Electrical  Phenomena.  No.  4,  pp  257-261  (08/1967). 

Tranv  From:  Elektrar.naya  Qbrabotka  Mat*-»aluv  4.  29*34  (July-August 

Studies  of  the  breakdown  resistance  of  liquid  dielectrics  began 
long  ago,  but  only  in  1941  mis  it  discovered  by  Ruhle  that  cirtun 
ccnc«ntrat  ■  ons  of  so-io  polar  substi^cas  increased  the  breakdown 
resistance  of  n-pentane  to  «n  alternating  voltage  of  frequency  50 
cps  Chang  and  co-workers  observed  an  increase  of  30*  *n  the 
breakdown  resistance  of  n-hexane  with  en  admixture  of  5*  ethyl 
alcohol.  This  result  was  obtained  for  a  constant  voltage.  Kao  and 
Nigham  established  that  the  addition  of  5X  carbon  t et r achl or i de . 
chlorobenzene.  chloroform,  or  ethyl  alcohol  increased  the  breakdown 
res .  stance,  of  n-hexane,  n..#s«r#d  for  voltage  pulses,  by  35*.,  Zt"'.  . 

1JX.  an..'  7*t.  respective:^  Electrical  conductivities  and  b-eakdcwn 
resistor. „w  F/sub  h/  o*  mixture;  o*  carefully  purified  n-hexa-.e  with 
n-octane,  benzene,  m-  ylene,  cniurotertone .  chloroform,  one  crrbor 
*  ctrech  1  or  i  de  were  stf-  • ed  as  functions  of  the  ec-ncentrat  i  ©as  of 
these  so  lutes .  M#tv.u  s  cf  electrical  conductivity  in 

prc-brorkdown  fields  and  breakdown  resistance  ware  carried  out  with 
voltage  pulses  o4  recta' gular  shape  and  6  microsecond  durations, 
isolated  pulses  being  used.  Analytical  gride  and  chemcaily  pure 
water, als  urs  used  aa  v  lutes,  being  filtered  through  a  No.  3  glass 
filter  g  Ref  s 

Primary  Keywords  Liquid  Dielectric;  N-hexanu;  Mixture;  Polar 

Dielectric;  Non  Poler  Dielectric  Para! lei -plane 
Electrodes:  $hc-t  Gap 
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(ENFRG*  STORAGE,  MECHANICAL) 

(Rotating  Machines,  Materials) 

DfS’.GM  Cr  3SUSH  GEAR  FOR  HIGH  C'JRREN'  PULSES  AHD  HIGH  RUBBING  VELOCITIES 
‘  4  Marsh,-  1 1 

A  ;  x  r  x  i  i  an  Notional  University.  Canberra.  Australia 

Itif  T  ran  sa  c  1 1  or-s  On  Power  Apparatus  And  Systems.  Vol  .  PAS-85.  No.  11. 
on  117 ■■ 1 187  (11/1966)  . 

This  paper  descr.bes  the  merhan ’ cal  brush  gear  designed  for 
carrying  tne  1.6  mi  1 1 ; on-ampere  1-second  pulses  fr0m  the  rotors  of 
the  Canberra  homopolar  generator.  Cufrgnt  density  in  the  copper 
graphite  orushes  i i m  to  ebo«t  10000  A/sq  in.  at  full  current.  The 
brqshas  ere  also  required  to  operate  at  rubbing  speeds  of  up  to  331C0 
ft/.iin.  The  experiments  that  were  made  to  set  the  design  limits  for 
the  brpsKes  and  the  results  obtained  from  these  experiments  are 
dosrribed:  the  design  •  equ  i  r«irgnt  s  and  details  of  the  brush  gear  as 
manufactured  «r«  giver,  and  their  operation  in  the  homopolar 
generator  is  discussed  7  Refs. 

Primary  Keywords:  Homopolar  Generator;  Brush  Gear  Design;  10  kA/sq.in 
Brush  Current  Density;  33000  ft/mm  Rubbing 
Velocity,  Performance  Test 
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(BREAKDOWN  STUDIES) 

( Gas ,  Elec t r i cal  ) 

DEVELOPMENT  OF  0 VFRvCl T AGE  BREAKDOWN  AT  NIGH  GAS  PRESSURE 
E.E.  Kunhorcit  ana  W.W  fc:  s?ewskt 
Texas  Tech  University,  Lubbock.  TX  794?® 

Phys-cal  F.nuiew  A.  Vc  1  .  ?1  .  No.  6.  PP  <'069-207  7  ((ft/1980). 

A  rr  ~ol  for  tr*  ds/iiopirmt  of  electrical  breakdown  in  dense  case* 
is  presorted  It  de-.c*  •  uos  the  initial  phase  of  brji,il»oow'<  in  the 
regime  wV.ru  thu  V # - •ond  avalanche  mechonism  d'*s  not  apply.  The 
main  fefures  e:  tne  model  are  as  follows:  (1)  !.  gives  a  cont*'-.*c* 
D’cture  of  the  development  both  in  the  structure  of  the  tv  eskdjwn  ,  .1 
the  physics  of  the  processes,  end  (2)  it  is  bar’d  on  election 
kinetics,  so  thot  the  theory  is  general  in  see  *  !i  ign*  of  this 
model  a  brief  discussion  of  experimental  resu’ts  is  giver  2l>  Rats 
Primary  Keywords;  Gas  Breakdown;  High  Pressure  Cos:  jmd 

Avelanche;  Streamer  Theory.  Thyc-v  FKctron  Kinetics 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPEHI-n 
(Exploding  Wires;  Exp*-*  fumi) 

EFFECTS  OF  SURROUNDIi  C.  •  Df.  ,~i  Ph  JI  F*  '"'.CM1T  l  «*:  ALUMINUM  ljK 

T  .  L  .  Be-ger 

Naval  Surface  Waarqns  '  xvr,  Dahlg  e-s  ■  V  ”*?4 47 

IEEE  Trans*"*’  >'S  P  <  p  1  •  .i-a  /  >nc«,  Vi.?  j  ’  •’  .  ■**  .  t  pp?13?16 
04/1980 

Flat  n  1  1  '•  JIB  foil  g*  were  exploded  electrically  by  di  *'  ha  •  : 

a  c  8  PC  c  ■  *  tank  ipV  ;  or  i  es  comp  i  n  *  ;  i  on  induct  once  (  approx:  me  te .  g 

600  m4  a  *  i  n-  The  2.  '4  x  2.54  x  A  02.',  cn  fails  were  exoloded  •  n 

a  s«.  a  1  p'i  :  -  vr  *t- •  1 1  -y  -to  Iru-st  <T)  jj!  er.  i  fuse  voltage 

rhflracXv-  rx  u«'ii  investigated  os  a  function  o*  the  fuse 

env«-r,T.  »  ii*...  It;  r*  r  gtvqn  ‘cr  foils  e»o:ods»d  in  various  gases 

Primary  r,.  .  ;  ■  —  a  Alum  1  v-r  '*,'1  fuse;  f*‘v  ■'  <  onmen  *  a  i  Effect;,  Severa' 

so*.  !>sj..-al  i.  lOU'rts.  Fuse  Voltage  vs  Time 
COPYRIGHT  14*0  Itc':.  :'FpplNt*D  WMH  f  r  RM I  5  S I  ON 
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(BRFAKDCliH  5  TUDI  ES  ) 

(Vacuum,  Fler.tr  . c.al  ) 

GlECTRiCs  PR! AK DOWN  »s  MiOH  V*CU  M 
W . a  Boyle  »  * i * . > -k  and  l  -  L earner 

Sefl  l  •> .  *  s .  M  .  r  r  a  v  ♦ '  ’  .  .  '  •  .1  (i  t?4 

Jnurnal  C  «  A  r  ■  1  .  *  r  >  /  .  ,  "'6.  Vo  6,  pi»  72)  ’  f.  4  (  06/ 1  5  s  )  . 

C'l-  enxs  preced  g  tt-exV  h  ,»e  hu.jr,  ms»xs.  -e-l  between  closelv 

soacod  tungsten  ele-::'  am  *  *  high  .aijum.  1*  is  fou”d  that  field 
tmi  ivor  ;•.»■*  f>ts  s»ff  ci.-"'  to  Bv,i(io-(itk  anedu  *etal  flow  before 
Q-caxdovi**  ‘e«e  C-  ren’s  f  .• .  ,  u  w  the  f:wle,  *  Nor  rf)ie  .m  enuNticn  wten 
fluid  iwjn  d:-u  to  surface  i  r  reg  i!  <•'  i  t  t  es  o*>  the  cathode  »■ 

taker  i  r,  -  account.  T  ■  -a  f.o  ,  logn  •  *  >  rat  i  on  i-  a  function  .  ♦  distance 
at  electrode  i«Derjt  ■  an;  lac.s  4f  ■  4  c m  In  lin  *  io'i  o*  the 

observed  breakd  ■  i.  n  a>  lew  ,*;ltage  #r.d  sm-*.;i  sr>i  •.  •• ;  reuires  an 
•l~USUall’,  h.gW  ,  i »» •  ;  i'  an-'*  no  s  at  ‘to  CAthfi-J«  pur  in.  'or  r  r:ri  i  * 
the  gnp  Fy-the*-jra  '-r®  i  i  *»<•  m.'nst  'able  direct  onrn.ncem«  •  t  of 
rurreit  by  ion  ..  ♦♦  .t  * :  Kighy-  v-ltoges  ’ ‘ie  fvgh  ih.itrun 

y  ■  e  !  must  the  *  e  ‘  •  «r  •  ■  v  o  "  r  '  t  V  v.  t  ■  '  e  rbser  ••  ail  r  »  i  w  e  • 

t)  -  oak  down  vn  I  ♦  a  >o  ■  '  *  ■  •  ^  ■  4  1  e  1  d  1  *  »■*•*■.  f  if  t  o  i  y  ae  co  .,n*  .  il  t  j 

tv  the  me 'ease  1  '  t"  -  ?  r=n  fn,  t  j  • :  .*  i»«*s  *,iv«  mr  j,  n,  i 

C*  a  ge  ■  which  n  *u'  C'|.-#i  tne  ■  01  uir'int  Oe<v, y 

U'  *  r  1  t  her  e  I  "  hr  •  S»*  rls  ,1 .  1  ►.  «  si  in  *■  hn  ’■  b'»ol>  Tjun  tugrj  whin  tin 

field  »«i  S'  u  '  ui  r  «r.  t  •  s  ifiMiv.n!  t'V  or>  1  y  85  i'ir**u.  Tt.i  ■ 

*■  sr  d  1  t  •  r  .  ,«  'wn-'  lit  u  th  •  rtf  [  c  i»n*  tei.sty  r.,:h  s-alier  than 

tho  ei  **  r  ,  -  -  p  •  '  . . 5  Re*s 

Primsry  '  r/Mnf  I  tret*  -.etitiwi  C.rrvnt  T.i-.’“te*»  I. .  «r  •  redes  .  Field 

f-iisi  jn.  f  ivo  f/nm  ra*  Ed  .-.it  1  on 

COrvoiQur  i4',5  A  **.»!■».  ’N5  r'*UT  C  iH''  •*  R-  r  «T»  •.  W!  *M 
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(BREAK DOWN  5TUDIES  ) 

( l  iew  -I.  f  1  e_t  r  i  cel  ) 

firrEkli'-Nrs  ON  ELECTRICAL  BREAKDOWN  IN  WATER  IH  THE  MICROSFCOND  REGIME 
D.ft.  iB'iijn.in  and  R.J.  Gripshovor 

Naval  Surface  Wa  ,pon»  Canter,  Dahlgren.  VA  22448 

IEic  Transarticns  Or  Plas.ua  Science.  Vol.  PS-8,  No.  3,  pp  2Q9-21J 

' "9/:  980  )  . 

Th.s  paper  presents  experimental  results  from  research  on 
electrical  breakdown  in  water  carried  out  at  NSWC/DL ■  Tha 
exner  imer.  tal  apparatus  is  described  in  some  detail.  Results  from 
arprox  1  mate v  *xo  thousand  tests  are  presented.  Breakdown  events  were 
ibserve-J  predominantly  m  the  2- LC  microsecond  regime  tor  applied 
fields  >n  the  range  150-500  kV/cm.  The  shot- ' o-shot  variation  of 
breakdown  ti^e  intrinsic  to  the  phencmer*  r  quires  statistical 
rersures  of  nerformnnee.  The  performance  - •  four  electrode 
na’.tr  1  al  s-ccpper  ,  brass,  stairless  s*eei.  and  alumi  nun- 1  s  presented, 
'he  fmst  threa  performed  similarly;  aluminum  v.as  a  i  gn  1  f  i  cant  1  y 
differ on*  •  Ruf s. 

Primary  Fcyworrs:  Water  Breakdown;  2000  Breakdowns;  Microsacord 

Regime;  Copner  Electrode;  B-ass  Electrode.  4t*in>ess 
Steel  Electrode;  Aluminum  Electrode;  5fC  kV/c*r. 

E-f leld 

COPYRIGHT  1930  IEFE.  REPP  1  NT FD  WITH  PiPMISSION 
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(PR!  AKDrW*f  STUDIES) 

(  Exp  nd  •  '  u  Wires) 

f.-APAl  Tf  F.ISriCS  OF  ENERGY  RELEASED  IN  A  CHANNEL  FARMED  Bv  IN  EXPLODING 
WIPE 

V  N .  Oc her et i n 

fST(  Repcrx  Nc  FSTC-HT  ?3  131-’4  (05/1974). 

Trrns  fr«r :  f I ek t r om  a ya  Obrabotka  MaXerialcv  i  '4-75  '197? J 
Av.11  la*  1  1  ty  •  AD  A0'5 . 59 
Nil  . 

••  L;itfcclu.iil  stury  is  made  of  the  conditions,  for  energy  reiensc 
in  J- *  f,  rye  channel  by  an  exploring  wire,  et  wh.rh  the  m»<n.n 
pivi-r  •!  t,i  c*.«-  as  *  u  1 1  y  ooxa.ine*J.  It  was  found  that  the  energy  riens‘*v 
n  t‘-.<i  'h,  ■•"el  i*.  •.■Pterni  tied  mainly  by  tne  magr>i*ndo  of  the  disc'.irge 
currer  t  at  •?  tie  discharge  cheniel  radius,  and  that  tha  dthsitv 

is  Q'-eo-er  in  mater  «  1  *,  witn  greater  magnetic  permeab  i  1 1 '  y  .  i.a.. 

*tc«l  nr  irjn,  ratiipr  than  conper,  elgnirun  or  b  ass.  Thy  stiid/ 
r.i-owuC  Ihet  the  sk  •  n  effect  can  be  di  s  gar  ded .  The  curve  »f  4  he 
•  •..v't*n«>,!us  power  guan  off  in  the  channel  can  be  plotted  from 

cun  n*t  and  voltage  osc 1 1 lograns,  and  the  equations  used  show  that 
n  i  gr  voltage.  l«w- cap-.c  1  tanc  t  c*P»c'to'i  are  crefvrablr  tc 
low  voltage,  high-capacitance  ones  It  is  shown  that  tha  prassura  at 
the  channel  blund'.ry  can  ba  determined,  which  permits  proceeding  to 
colculat i on  of  the  hydr od/nami c  pulse  oa'ameters  5  Refs 
Primary  Ke/inrds  t»:loding  Wire;  Plasma  Cnonrqi;  Thpcry.  ‘■'uif'  c*  1 
Calculation;  Depend*.  'C#  On  Current  Migr-tudi. 
Dependence  On  Wire  Material 

7546 

r  STUD)  0-  POWER  AND  ! NERGf  IH  THE  AURORA  M0D1F1CATI0H  PROJECT 
J  .  D.  J  .  Sh  •  p-iai 

Naval  Feseargh  Lab.  Washi  figton ,  DC  20  374 
Final  "mt.  n  .  NKL-MR-A781.  28o  (D7/19SC). 

Aval  la.  1  l  ■ ty :  AD-AP88  051/8 
NIIS 

T;.-s  reoo't  sumrartzes  (ho  results  o *  a  sar;as  of  computer  runs  at 
••pi.  w’.icii  we'R  designed  to  determine  if  tha  measured  loss  of  power 
one*  er-e-gy  in  the  Aurora  Modification  i'rojoct  tests  in  th«  fall  of 
1  9  78  was  due  tn  increasing  capac’tar-ce  in  the  water  switches  during 
the  tran' it  times  O'  the  streamers  or  was  due  to  resistivo  losses  in 
t-e  bate'  swit.  irs.  From  LF-a  results  of  theso  analyses,  it  is 
■. r.r.c  1  uded  (hit  the  losses  were  mainlv  due  to  rasistarce  in  the 
.rtifi  :  ate  itrro  and  culse  forming  liner  output  switches  and  that 
the  changing  sw  tc.h  capacitance  ma.nlv  rounded  the  pulse  s'  enes  neon 
t^e  pea«  /-  !  ns  ti’thjut  contributing  to  a  major  loss  of  energy,  it  i| 
scjgi  'cd  t-.t  oil  swixrhes  ne  considered  as  a  r*pi*c«’'p-t  for  the 
wo’nr  .this  s.rcp  they  have  less  loss,  although  'si'i  are  risks 
a*  u  P'Oblems  mv.’luel  in  their  use  (Author) 
r  r  . ;  v  ‘P'.-ords:  “ulse  Generators.  1 1  ect  r  orngrci  1  c  Pulses;  E'.«c‘»unic 
Switches:  T  -  sn«m  i  ss  on  '.lies.  Computations;  Comcuter 
xfo 1 1 ca*  : cn  s 

So:  01  ,iar  \  1 1  i'i.  ■  •  s  :  fti.inr.o  Gomna  Ray  Facility;  Nanosecond  Time; 

• :  ■  :  :xa 


(r'.EvIFaS  AND  COMrERrHCfS.  ENERGY  STORAGE:  POWER  CONDITIONING;  SWITCHES) 

( t on f e- antes :  ’aviics:  Reviews.  Reviews) 

S’:pA;P.  C0wdRESSI0N.  AND  SWITCHING 

V  ,( .  iusi  t.:  (Ed  >  (1),  v.  Nardi  (Ed.)  (1)  and  O.S.F.  2ucker  (Ed.)  (?) 

1  c  ;  ,'s  I'.'titutu  of  Technology,  Hoboken,  NJ  07030 
■  i»i,r#n'e  l-verrore  Lab.  live-more,  CA  94550 
i't'.l  ■  Plenum  Press,  New  Yo'*'.  ^nd  London  (  01/1976). 

qKPQf  »  conla  nod  in  th  •  s  confe-ence  record  encompass  several 
aspects  of  energy  storage  and  ccmo'et'  on,  switching,  particle  beam 
lurei-n!  'tn  and  m!  arm  a  physics  Pulsed  power  systems  fnr  tk  e 
generation  of  .-bea-'s  are  Dragon*  id  in  ‘.everal  papers,  as  is  tha  use 
■if  cnllct'.ivc*  effects  for  inn  ec  t  w  ?  e  r  a  1 1  or. .  Tie  plasma  focus  is 
considered  as  br.th  a  rlasmc  rev  :»  and  es  a  sourca  of  e-beams.  Flux 
comcrc'  -  *  or-  -s  considered  bo’h  as  a  sourca  of  alectrical  power  and  a^ 
a  o  1  producing  intense  :  net  i  c  fields.  Capacitive  ond 

•  n  !ur  t  .  ve  e  "i8'  gy  storogo  sy  •  t  •  m*.  are.  of  course,  well  r  epr  e  sen  t  ed  . 
in,»r,|]  kmcis  of  closinq  .--itches  and  exploding  wire  opening  switches 
».re  -'or  ed  i  n  some  (lu  *■  a  *  1  .  64fRefs. 

Pi  iir.wv  Fey;,  rtis:  f.-bvn"*  tc.neratmn;  Collective  Effects;  Capacitive 

Energy  Storage;  Inductive  Energy  Storage.  Homopolar 
Cenor  at  c -  ,  rhyristor;  Gas  Spark  Gap.  Oil  Spark  Cap; 

[  x  r.  1  r  d  ng  U  rt 
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(BREAKDOWN  5TUDIES;  INSULATION.  MATERIAL) 

(Soiid.  Electrical;  Solid) 

ELECTRODE-LIMITED  AND  SPACE-CHARDE-LIMI TED  TRANSIENT  CURRENTS  IN 
INSULATORS 

S.2.  W«i 52  (1),  A.  Cabas  <1>,  S-  Trestar  (2)  and  A.  Many  (3) 

(1)  Puerto  Rico  Nuclea-  Center.  San  Juan,  Puerto  Rico 

(2)  Univers’ty  of  Puerto  Rico.  Rio  P-edras.  Puerto  Rico 

<J)  Hebrew  University,  Jerusalem,  Israel 

Journal  Of  Applied  Physics.  Vol.  19,  No.  5.  pp  2296-2302  f'4/1968). 

The  equations  governing  the  trens* ent-currant  flow  i«  insulating 
crystals  are  solved  for  two  cetegcries  of  boundary  conditions 
corresponding  to  situations  in  which  the  current  is  partly 
space-cna-ge  controlled  and  partly  electrode  limited.  The 
ca**r  i  er-rerervoi  r  at  the  injecting  electrode  is  assumed  to  arise  from 
fhotoexc i taxi on  by  a  pulse  of  highly  absorbed  light.  In  one  category, 
the  light  intensity  is  taken  to  be  sufficiently  strong  such  that 
initially  the  current  is  eompi ete iy  space-charge  limited.  The  time 
deoendence  a*  the  current  after  the  collapse  of  the  carrier  reservoir 
■s  calculated,  with  the  tine  interval  elapsed  between  the  onset  of 
the  light  pwlsa  and  the  resu'vor  collapse  taken  as  a  parameter.  The 
cthe-  catejcry  considered  -orresponds  to  sufficiently  weak  pulse 
eve  i  tat  i  on  such  that  the  field  at  the  illuminated  electrode  i  r.  never 
2«rc.  The  duration  of  the  pulse  for  this  category  is  assumed  to  be 
short  compared  to  the  carrier  transit  time.  The  time  and  voltage 
dependence  of  the  current  is  calculated  in  this  case  in  the  presence 
of  surface  recamb  >  r>at  i  on .  Both  categories  of  boundary  conditions  are 
pften  encountered  in  pract  ce.  and  a  comparison  between  theory  and 
expe-imer*  is  expected  ci  yield  valuable  information  on  carrier 
genrration  and  recoirbina  ion  processes  at  the  surface.  9  Refs. 

Primary  Keywords:  ..ns-jiat  ng  Crystal;  Space  Charge  Limited  Current; 

Electrode  Limited  Current;  Electrode  Illumination 

CCPyP'O^T:  1968  AMERICAN  INSTITUTE  0C  PHYSICS •  REPRINTED  WITH 
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GENERATING  HIGH  VOLTAGE  TULSES  BY  INTERRUPTING  CURRENT  IN  AN  INDUCTIVE 
CIRCUIT 

M.  Fr i eriman  and  M.  fry 

Naval  Research  Lab.  Washington,  DC  20375 

Interim  rest.  No.  NRL -MR- J J26 .  24p  <07/297«>. 

Ava.lamlity  AD  -  AQ  28  075/OST 
NTIS 

A  new  approach  to  tha  problem  of  developing  an  opening  switch  for 
indjrtive  systems  is  described.  The  switch  (fuse)  consists  ot  an 
aluminum  foil  immarsed  in  water.  Heat  transfer  processes  and  chemical 
reactions  between  the  A2  and  water  determine  switch  performance.  5»x 
kilojoulos  of  electrical  energy  was  handled  by  the  switch  end 
voltegas  of  up  to  133  kV  we' a  generated  across  the  switch  electrodes. 
( Author) 

Primary  Keywords:  Pulse  Generators.  Interrupters ;  Electric  Switches: 

Inductors;  Energy  Storage;  High  Power; 

Fuses! Electr i cal ) ;  Aluminum;  Fo i 1 stMater i als) ; 
Imne’-sion;  Water;  Heat  Transfer;  Chemical  Reactions 
Electric  Power 

Secondary  Keywords:  Inductive  Storage:  NTISDCDXA 


Energy  storage,  inductive;  power  conditioning) 

(Inductors;  Pulse  Transformers  > 

HAL  F-MEGAMPERf.  MAGNET  I  C“  ENERGY'S  I  OR  AGE  PUlSS  GENERATOR 
R.C.  Walker  end  H.C.  Early 

University  of  Michigan  Research  Institute.  Am  Arbor.  MI  _ 

The  Review  Of  Scientific  Instruments.  Vol ,  29.  No.  11,  po  1020-10*2 

C11Energy  is  ato-ad  in  the  magnetic  field  of  a  large  air  core 
trensfr rmer  having  a  very  low  impedance,  tightly  coupled  secondary 
winding  The  enorgv  car.  be  effectively  delivered  in  less  then  5  «sec 
to  a  non i nduct i v  o  i.ad  havino  a  resistance  of  less  than  If -4  ohm.  2 

Primary  Keywords:  Pulse  Transformer;  Inductive  Enargy  Store;  Resistive 
Load;  5  ms  Pulse  Length 
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(PULSE  GENERATORS;  ELECTROMAGNETIC  LAUNCHES) 

(Rotating  Machines;  Railguns) 

HOMCPOLAR  CURRENT  SOURCE  Fu*  APCEL  fk  A  *  NS 

I.M.  V  >  tkovi  tsky .  R.D.  Ford.  D  Jen.  ms  •  ■■■!  w  H  iuD*r-- 
Naval  Research  Lab.  Wash' n»t m .  lr  ,  . 

IEEE  Transactions  On  Mage*»'».  Vo;  r1*i.  IN  '*  i.  pp  P' 

(01/1982).  „  „  .  , 

Area ! prat i rn  o4  sub-'  ’ogra-  mass  to  veJoc  ties  of  several  km-  s  by 
magnetic  forces  *oouirf.  >  mu. t  mega;oulv  source  of  onurgy. 
Ccnstramt-.  a  .  soc  •  r  ♦  eri  »h  the  leng't-  oi  1'  *  s  ir  aid  wi  n 

the  structural  f  the  l/  erata  J  r»*-..  a*,  well  os  with 

problem  of  coVj  vros  -i  ,  bracket  the  9'  cel  or  at » ng  t  mg  and  Current, 

to  tho  mi  i  1 1  m  n  one  rwyenpem  regimes  *  espec':  i  vel  v  .  Monopolar 

gor  ora  tor  s  M‘r-  coitbmcd  with  appropriate  sw  ♦cKmg  can  provide 
such  output  f-hir  mo-o  ernnsnically  than  other  sources.  11  Ref>. 
Primary  Kr-.wcrd.  M  k  < -a '  ‘  '  c )  e  Accelerate1-.  R>,|)  Gun;  Contact 
tr«>si  ,r .  **  nco-i’4  Current  Pulse;  Mom', polar 
vi”  i'  -  T r  an*  fe •'  !*ii i  t c h 
COPT  R !  GH  f  :  198:  •:  r  1  ,  REI’i’.NTlD  WITH  PikMISilON 
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(PARTICLE  BEAMS,  ELECTRON) 

^frpeoANce Characteristics  of  oiooes  operati*-*  in  ?*<.  scLf-pinch  modl 

G.  Coopers*ein  and  J  J  Cur  dan 

Naval  Resea-ch  Lab.  Washington.  TC  20)/., 

Jourra!  D*  Apnl-e.1  Physics,  Vol  44.  No.  4.  :.p  .535-1538  i,0*'197*1 
(►*,  iifowconr*  moral,  ti-  . -tirs  of  as-  aSP*c*  ratir  diedes 
•irMovins  hollow  '  eld  em.-ssic  .  cathoriss  onernt  ny  in  the  »«;**»**"*h 
mo"e  ha  v  a  lean  stuo-ed  at  altrtnn  k-netic  energ.es  between  c,„j  mO 
8C0  keV  r.no  currents  b •  • '  9  and  SOC  kA.  -he  importance  of 

cor  -ecf  i  no  the  annde-aa*  hr  ,fo  •■•■o  spacing  for  closure  due-  .o  plBV** 
mutier  'a  rj'-g-  i.n j  *-,d  tnke>>  in  +  0  account  if  *he  definition  of  -he 
diode  aspect  ratio  in  mpuricr.ee  ca  leul  a  1 1  ons .  W .  t  h  ^''Correction, 
tho  .moerian-e  at  peak  Code  voltage  and  current  m  fowrd  to  be  near 
i n dependant  of  voltage  and  cathode  9urf»co  area  a  'd  inverse. y 
proportional  to  t'-e  d-r-ie  as;e-.t  ratio.  Its  amp  1  1 1  uoe  -s 
approximately  S0£  higher  is-  that  predicted  by  paraoi  ential  flow 
♦heo-y  12  Refs 

Primary  Keywords:  f-r.-m  Ge~*  •*■'«*»!  Field  truss 

•  Vs  C'iodJ 
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(Particle  beams,  electron) 

( Genera t i on ) 

intense  focusing  of  relativistic  electrons  by  collapsing  hollow  beams 

A . E .  P ! jug- und  «nu  G.  Cooperstein 

No, el  Research  Lab.  Washington,  DC  20375 

Physical  Review  Letters.  Vol.  34,  No.  8.  pp  461-464  (02^197$). 

I ow- ' npecanre  d>odes  with  hollow  tapored  cathodes  produce  strong 
self-oi nch i ng  in  intense  relativistic  electron  beams.  Early  in  the 
pui*e  e  thin  hollow  beam  is  formed,  based  on  evidence  of  electrons 
stri  ng  the  anode.  This  hollow  beam  collapse,  accelerating  toward 
tho  a ■ ode  axis  w’th  velocities  (1  to  5  mm/nsec)  which  depend  locally 
on  tne  anode  material.  An  efficient  and  stable  pinch,  less  than  3  mm 
n  dinmete-,  is  firmed  at  the  anode.  Ir.  the  center  C.l  sq.cm.,  the 
power  'iscs  to  1E11  U  in  less  then  3  nsec.  About  bC%  of  the  total 
dinde  energy  (approximately  9  kj)  is  dissipated  within  rhe  pinch 
region.  8  Refs 

Primary  Keywords:  E-beom  Generation;  Hollow  Cathode!  Tapered  Cathode; 

Ho  J  i  ow  3k’«m;  Beam  Pinching;  Anode  Materiel 
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7582 

( BREAKDOWN  STUDIES> 

iVacuur-.,  Optical) 

F V T  DcNC E  FOP  REVERSE  PHOTOELECTRONS  IN  LASER-INDUCED  CURRENT 

5.v.  h’"ad 

tlhivei  'ity  of  Oxford,  Oxiord.  UK 

Journa  O'  At;p;»cd  p*.ysics*  Vol,  43.  No.  1,  pp  244-245  (01  /1972). 

S’,  'ng  a>  per  i  mental  evidence  has  beer  obtained  for  the  significant 
coi  tr  >t  i  on  of  1  revtr^u  photoelectrons1  in  the  production  of  current 
signal  r  fuuced  Dy  focusing  laser  light  onto  a  metal  target  and 
biasing  ho  collector  negative  with  respect  to  the  target.  Reverse 
rbetoel*  rops  rtre  essentially  normal  photaei ec t r o n s  from  the 
collecti-..  eg*  on.  The  sour -q  of  those  photons  is  tni*  laser-produced 
hot  snot  th.’  target.  6  Pets. 

P r  i r.iiry  Keyw  ds  :  PhetaeL octrons;  Laser  irradiated  Anode;  Thermal 
Radiation:  Cathode  Photoemission 

CCPrRIGHT :  1.  AMERICAN  IhoTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(PARTICLE  BEAMS .  ELcCTRON) 

( Gfcnerat • cr , 

IN’FRAl  Il'N  OF  ACCELERATING  HIGH-CURRENT  ELECTRON  BEAMS  WITH  EXTERNAL 
MAGNETIC  FIELDS 

D.A  Hammer  (1,,  k.F.  Oliohant  (i>,  I.M.  Vitkov«ts-.y  (1)  and  V.  Fargo 
t  2  > 

(1)  Ha/el  Resaw-ch  Lab,  Washington.  DC  20375 

(2)  Lockheed  Missile  And  Space  Co..  Palo  Alto,  CA  94395 

Journal  Of  Applied  Physics.  Vol.  43.  No.  },  pp  58-60  (0l/l‘)72). 

When  the  current  end  current  density  of  electrons  accelerated  in 
the  anode - ca * Kode  gap  of  a  field  emissior  tube  rea-n  sufficiently 
high  vali  es.  tr.e  induced  se  l  f -magnet  i  c  field  begins  to  Mum  mote  t’'e 
electror  trajectories  As  a  result,  the  spatial  distribution  of 
elect'c"*,  Arriving  at  the  anode  becomes  strongly  geared  in  the  center 
of  the  anode.  It  has  been  found  possible  to  prevent  such  beem 
colleo-e  i,i ts  relatively  modest  external  megnetic  rields.  The  field 
is  apt-ed  p-ra-Iel  to  the  elertron  flow  (parpendi cular  to  the  anode 
(.'lane '  seeling  lew  wh<ch  determines  the  necessary  field  strength 

L,^ti  o>  a  hit  In  orbit  model  is  found  to  agi ee  with  experimental 
r  asu I  *  s  ■  v«r  «  w'do  range  of  electron-beam  parameters.  8  Refs. 

P  r  r—i-y  x  ..y.jgccs :  E-beam  Generations  F  i  eld-emi  si  on  Diode; 

Self-magnetic  field;  Beam  Collapse;  External 
Magnetic  Field 
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(BE  EAKOOl-h  STUDIED ) 

'  (’.’‘Ift'ii.  .  IH  J0. e-HICROH. WAVELENGTH  CO/SUt  1'  t»*V*  RAHAIION 

DC  Smith 

United  )irrr*ft  Pesearch  Labs.  East  H.  r^ford.  Cl  161-8 

Jcuin  1  )<  -.plioh  Fhy:.:cs,  Vol.  41,  Ho.  11,  p.-  4551*4505  (  1C/  197  0  , 

"h‘«  g.?  [.'ca*.  four,  threshold  cr  the  min  .  ur  power  density  raQuirod 
to  i  c  >/.,  o  gr  •_  v- 1  r  t  1  j  .  5 -n.- cron-wa /e  length  radiation  has  been 
exam-.eo  using  tho  r*,rt-  or  of  a  q-switched  CC/sub  2/  laser.  The 
s  Vv.».  t»  t  ‘-e-sed  beam  cannot  initiate  the  breakdown 

r,t  o  ». s •-  fi.  r  ir  ni?;  e.i  c.s  ;ngh  as  1E9  N/»q.cn.  .  If  an  initial  low 
dog-  n-  cf  on’/nt  jv  is  prcviced  hy  an  external  source,  the 
v.bsetiue-it  growti  of  too  breakdown  is  in  agreement  with  a  cascade 
modn.  os  evi -:.?•*  ed  by  fhe  exoer  i  mental  ly  determined  gas  pressure  and 
liSi' — .  ,  -  i.  f »  aco  .ntv  dependence.  17  Refs 

P  r  i-iary  rds:  Gas  Breakdown;  CO/sub  2/  Laser;  Breakdown  Threshold; 

Argon  Gas;  Cascade  Model 
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( BR  -  AKPr'-.'N  STUDIES;  INSUtATTON,  MATERIAL) 

(Gas  Electrical.  Gas)  _ 

IMPULSE  VOLTAGE  TESTS  'JN  AIR  AND  C/SUB  3/  f/SUB  8/ 

L . C .  Uhi turn 

Scuth  r-oko**  State  University,  6r0..kings.  SD  .....  «  ..  .. 

lfcE  T  •  ansacx  i  Of-s  On  Electrical  Insulation,  Vol.  EI-1.  No.  2,  pp  44-48 
(11/1465).  .  ..  . 

Th'.re  is  continual  need  for  the  evaluation  of  the  e.ectnc 
strer-.-th  0'  the  various  new  gases  that  are  becoming  available  and 
*he  r  c.-sp-riiJ"  with  the  eiectric  strength  of  some  standard  such  as 
air.  The  impulse  voltage  strength  of  a  new  gas  is  not  easily  end 
nu-cklv  ;b  ni-.ed.  yet  is  essential  in  tho  proper  design  of  equipment 
U'.mg  ti  esn  goses.  It  is  tho  curpose  of  this  paper  to  describe 
hrieMy  ‘.hu  euu:pner-t  thot  was  used  for  this  impulse  voltage  testing 
ii'.-k  (i*-1  to  record  some  impulse  voltage  breakdown  data  on 
oclc'.ur-'-ooropans  fC/sub  3/  F/sub  8/)  and  its  comparison  to  air.  5 
f  e  f  s 

Priii'n  y  Koyworda:  Air  Breakdown;  C/sub  3/  F/sub  8/  Breakdown;  Electric 
strength  Comparison;  Test  Apparatus  Description 
Cne«kIG',v:  1 9 1>  5  I  FEE  ,  REPRINTED  WITH  PERMISSION 


COPYRiGHf 


7588 

(SWITCHES,  CLOSING) 

(Liquid  Gaps,  Self) 

MULTIPLE  CHANNEL  SUITCHING  IN  WATER  DIELECTRIC  PULSE  GENERATORS 

J  K  Burton.  D.  Conte.  W.H.  Lupton,  J.D.  Shipman  Jr.  and  I.M. 

V  i  tkov i t  sky 

Naval  Rosea-ch  Lab.  Washington,  DC  20375 

197J  IEEE  Proceedings  Of  The  Fifth  Symposium  On  Engineering  Problems  Of 
Fusion  Research  Conference  Record,  pp  679-683  (11/1973). 

Criteria  have  been  developed  for  multiple  channel  switching 
without  triggering  of  water  dielectric  pulse  power  systems.  The 
channel-to-cnannel  jitter  time,  tne  current  partition  between 
channels,  and  the  mechanical  integrity  of  the  switch  have  been 
dete-mnod  for  switching  high  voltage  pulse  lines  at  energies  up  to 
oo  KJ.  the  operation  of  switches  has  been  compared  for  voltages 
applied  for  1 00  and  600  nsec.  The  results  can  be  projected  to  the 
design  of  1E13  U  pulse  generators.  7  Refs. 

Primary  Keywords;  Self-triggered  Water  Switch;  Multichannel  Operation; 

Performance  Test;  Jitter;  Current  Sharing 
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(SWITCHES.  OPENING) 

(Meehan i cal ) 

NEW  TYPE  OF  ULTRA, AST  CIRCUIT  BREAKER :  ITS  PRINCIPLE  AND  PERFORMANCES 

P-  Caupe-s.  C.  Rioux  and  F.  Rioux-Dami dau 

Lab  d’ Elcctrotechn i qua,  Orsay,  France 

Th?0l/19&l)°f  Sciant,f,c  Instruments,  Vol.  52.  No.  1.  pp  118-122 

The  replacement  of  conventional  voltage  sources  by  inductive 
storage  techniques  in  high-voltage  pulse  generation  requires  the 
success. ul  operation  of  a  suitable  circuit  breaker.  The  proposed 
device  is  composed  of  two  different  parts,  the  mechanical  switch  and 
tho  energy  absorber.  The  magnetically  activated  mechanical  switch 

2itro°pn  undar  Pressure  and  requires  a  low  command  energy 
of  tho  primary  stored  energy).  We  present  the  mechanical 
sw.tch  Dasic  principle  and  its  per f ormances.  namely  its  restriking 
voltage  and  the  parameters  which  affect  it.  The  complete  circuit 
breaker  (switch  plus  energy  absorber)  can  be  used  to  open 
successfully  currents  up  to  70  kA  in  times  less  than  10  microseconds 
The  restrik.ng  voltage  (‘-ere.  40  kV  after  20  microseconds)  is 
proportional  to  the  numb  of  knives  and  can  be  improved  by  having 
longer  conductors  and  a  large  number  of  knives.  The  switch  jitter  is 
very  tow  C approximately  1  m i cr osecqnd) .  12  Refs. 

Primary  Keywords  Mechanical  Opening  Switch;  Inductive  Energy  Store; 

Nitrogen  Working  Gas;  Magnetic  Activation; 
Performance  Test;  70  kA  Opening  Currant;  40  kV 
Operating  Voltage 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

RECOVERY  CHARACTERISTIC  OF  EXPLODING  UIRF  FUSES  IN  AIR  AND  VACUUM 

I.M,  Vitkovitsky  and  V.E.  Scherrer 

Naval  Reseorch  Lab.  Washington,  DC  20.  5 

Journal  Of  Applied  Physics.  Vol.  52,  No.  4,  pp  3012-3015  (04/1981). 

The  dielectric  strength  of  exploded  wire  fuses  during  the 
vaporization  and  after  recovery  period  and  fuse  resistivity  are 
functions  of  time  and  depend  on  the  medium  surrounding  the  fuse 
channel.  Whon  fuses  are  used  as  opening  switches  in  inductive  storage 
systems,  the  above  parameters  determine  the  efficiency  of  power  flow 
from  the  storage  to  thQ  load.  Spec i f i cel ly .  design  of  experiments 
using  loads  with  variable  impedonce.  such  as  imploding  plasma, 
requires  detailed  information  on  the  fuse  character i sti cs  during  tha 
time  when  the  load  impedance  is  changing.  To  provide  data  that 
determine  the  interaction  between  fuses  end  variable  impedance  loads, 
inductive  end  recovery  electric  fields  end  fuse  resistance  in  air  and 
vacuum  were  studied.  The  results  show  that  inductive  field  amplitude 
follows  the  dependence  on  time  needed  to  vaporize  the  fuse  ir.  a 
manner  similar  to  that  established  for  fuses  in  r.ther  media.  The 
character! sties  of  recovery  rates  of  fuses  in  air  and  vacuum  differ 
drastically  due  to  the  early  onset  of  ionization  in  fuse  channels  in 
*acuum .  19  Refs. 

Primary  Keywords;  Exploding  Wires;  Vaporization  Stage;  Recovery  Stage; 

Dielectric  Strength.  luaii  IToi's  ■  rtvr  •<  1 1  ons 
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(PARTICLE  BEAMS,  ELECTRON) 

( Genera t i on ) 

RELATIVISTIC  ELECTRON  SEAM  PINCH  FORMATION  PROCESSES  IN  LOW  IMPEDANCE 
DIODES 

A.E.  Blaug-und  (15.  G.  Coooerstei'  (1)  end  5  A.  '.'.*ld»*ein  <2) 

(1)  Naval  *B.ii»r;’i  Lab.  Washington,  DC  23575 

(2)  Universi*/  of  Maryla-f,  College  Perk.  MD  20742 

'he  Physics  0'  r5uids.  Vcl.  _ 0 .  No.  7.  pp  1185-1194  (07/19)7). 

The  process  of  pmch  formation  in  large  aspect  ratio  diodes  has 
bean  studied  by  means  of  streak  photography  and  t i ma-resol ved  x-ray 
detector*  *  i ■ ght  pinch  is  formed  at  tha  anode  eantar  by  a 
collapsing  thin  hollow  electron  beam  emitted  fro»»  a  hollow  cathode. 
The  coi lapse  velocity  depends,  amongst  other  things,  on  tha  typa  of 
matar  ia!  in  tf>e  top  l  micron  layer  of  the  anode.  In  the  suggested 
model  it  flisunnd  that  tho  anode  plesmo  is  created  from  gases 
released  from  the  surface  layer  of  the  anode  by  the  heating  action  of 
the  berm  These  gases  are  ionized  by  evelancha  breakdown  aided  by 
print/-/,  back  scattered .  and  secondary  electrons.  Ions  emitted  from 
this  olasma  modify  the  electron  trajectories  in  the  diode  leading  to 
a  radial  collapse  of  the  hollow  electron  beam  The  observed  monotonic 
dependence  of  tho  collapse  velocity  on  the  atomi-  number  of  tho  ano-te 
meter i a  1  can  be  explained  by  the  smooth  doDondence  on  l  of  both  the 
specific  he-nt  and  the  electron  baefcseatter  coefficient.  In  the  ease 
Of  high-7  anodes  the  ion  eneansicn  time  >s  calculated  and  shown  to  le 
the  factor  limiting  the  collapse  velocity.  The  usr  of  thin  foils  to 
speed  uo  rhe  collapse  rate  is  suggested.  Detaialed  experimental  data 
are  presented.  23  Refs. 

Primary  Keywords.  E-ber.m  Coloration;  Hollow  Cathode;  Beam  Pinching. 

Anode  Ejects;  Anode  Plasma;  Thin-fcil  Anode 

COPYRIGHT:  1977  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 


7613 

(SWITCHES.  CLOSING) 

(Gas  Gaos,  Electrical ' 

THE  D9  SWITCH  OPtPATION  AT  4  MILLION  VOLTS  AND  BOB  KILOAMPERES 
J.W.  Douglas.  W.F.J.  Crewson  and  C.H.  Jones  Jr. 

Pulsar  Associates  Inc.  San  Diego.  CA  92121 
BNA  Raport  No.  DNA  5160F  (12/1979) 

Availability:  DNA  516CF 

NT  I S 

This  report  describes  the  progress  to  date  with  high  voltage  ges 
switching  using  the  DO  switch  developed  by  Pulsar  Associates, 
Incorporated .  Sel f -break i ng  operation  has  been  achieved  at  4  million 
volts  and  800  ktloampores.  Triggered  operation  has  been  achieved  et  2 
million  volts.  The  control  of  insulator  tracks  is  described,  along 
with  the  engineering  of  the  switch.  6  Refs. 

Primary  Keywords:  DO  Switch;  Gas  Gap;  Trigatron;  Multi -sect t on;  UV 
1 1 lumi not i on 

Secondary  Keywords:  Casino  Simulator 
7620 

(PJISE  GENERATORS;  SWITCHES.  CLOSING) 

(Blumle'n  Lines;  Solid  Dielectric.  Electrical) 

TRAVELING  WAVE  EXCITATION  OF  HIGH  POWER  GAS  LASERS 
J.D.  Shi pman  Jr . 

Navel  Research  Lob,  Washington,  DC  20375 

Applied  Physics  Letters.  Vol.  If.  Ho.  1,  pp  3-4  (01/1967). 

Experiments  are  described  in  which  nitrogen  end  neon  lasers  are 
excited  by  a  wave  of  current  excitation  which  effectively  travels 
from  one  end  cf  the  laser  to  the  other  with  its  velocity  matching 
that  of  the  stimulated  emission.  This  type  of  excitation  is 
act  omDl  i  sr>ed  with  a  low- i  mpedance  flat-plate  Blumlein  pulse 
generator.  The  power  output  in  the  direction  of  the  wave  of 
excitation  is  at  least  ten  times  that  in  the  other  direction.  A 
2 . 5-MW  pulse  of  about  4-nsec  duration  is  obtained  with  nitrogen  ant'  a 
190- xl*!  pulse  of  about  1.5  nsec  with  neon.  8  Refs. 

Primary  Keywords-  Blumlein  Line;  Solid  Dielectric  Switch;  Travelling 
Uuve;  4  ns  Pulse  Length 
Secondary  Keywords:  Gas  Laser  Pumping 
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7640 

(BREAKDOWN  STUDIES) 

(Exploding  Foils) 

CALCULATION  OF  HEATING  AND  BURST  PHENOMENA  IN  ELECTRICALLY  EXPLODED 
FOILS 

J  D.  Logan,  R.S.  lee.  R.C.  Weingart  and  K.S.  Yea 

Lawrence  livormore  Lab,  Livermore,  CA  94550 

Journal  Of  Applied  Physics,  Vol.  48.  No.  2.  pp  621-628  (02/1977). 

A  method  is  presented  for  computing  tha  transient  currant  and 
temperature  distributions  in  electrically  exploded  foils.  The  model 
employed  is  applicable  up  until  the  time  of  burst.  Calculations  era 
presented  for  Al,  Cu.  and  Au  foils  showing  good  agreement  with 
experimental  current  waveforms  and  burst  times  over  a  wide  range  ef 
capacitor-bank  charging  voltages  and  for  varying  foil  cross  sections. 
The  two-dimensional  nature  of  the  calculation  pormits  investigation 
of  effects  associated  with  nonuniform  heating  of  tho  foil  and  givos 
on  ostinate  of  tho  simultaneity  of  burst.  33  Rots. 

Primary  Keywords:  Exploding  Foils;  Aluminum  Foil.  Coppor  Foil;  Gold 
Foil;  Current  Calculation;  Currant  Distribution; 
Temperature  Distribution;  Theory;  Comparison  With 
Exper i nent 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Flectricnl) 

ELECTRICAL  BREAKDOWN  OF  A  POINT-PLANE  GAP  IN  HIGH  VACUUM  AND  WITH 
VARIATION  OF  PRESSURE  IN  THE  RAHC-E  IE-7  -  IE-2  70RR  OF  AIR.  NITROGEN. 

HELIUM.  SULPHUR  HEXAFLUORIDE.  AND  ARGON 

R .  Hnrkam  and  G.R.  Govinaa  Raju 

University  Cf  Sheffield.  Sheffield.  UK 

Journai  Of  A.,oiiod  Physics.  Vol  45.  No.  1*.  pp  4784-4794  (11/1974). 

The  TC  breakdown  potential  of  o  point-plane  electrode 
conf  t  gu»  at  i  ©ri  s  measure^  in  high  vacuum  (approximately  IE-7  Torr) 
using  the  Positive  a*>-i  ‘no  negative  voltage  polarity  of  the  point 
electrode  as  a  fur  cm  on  of  gap  separation.  Air,  nitrogen,  helium, 
sulphur  hexaf  lucr  i  {'«,  and  argon  are  used  in  turn  to  alter  the 
ole. trade  coverage  by  adsorption  of  various  gases  in  high  vacuum.  It 
has  baer  found  that  helium  gives  tha  highest  breakdown  voltage  et  a 
g  ven  qr.r  length,  in  high  vacuum.  It  has  also  bean  found  that  vory 
high  Hi**  Wi,  i  potential  values  »"i  obtained  uung 

por- ■  1 1  v  • -po  i  nt  -  negat  i  ve-pleno  electrodes  (90  kV  at  0.3  mm  gap  length, 
t-eli  urn  at  3E-7  Terr).  The  effect  of  AC  (50  Hz)  glow  discharge 
conditioning  or  the  dielectric  strength  of  the  gap  is  investigated 
and  found  to  give  considerable  improvement  in  the  voltage  that  the 
gap  can  withstand  >efore  e  vacuum  breakdown  occurs.  The  effect  of 
1 ntroduc i ng  various  gases  in  the  pressure  range  IE-7  -  1E“2  Torr  on 
the  breakdown  potential  of  point-plane  gaps  is  i nvast i gated .  Maxima 
aro  observed  in  the  breakdown  voltage  and  pressure  curves  in  the 
range  of  IE-4  -  IE-3  Torr  .  Helium  and  nitrogen  give  the  highest 
breakdown  volt/ge  of  about  90  kV  for  a  gap  length  of  0.2  mm  at  about 
IE*6  Torr.  Tho  observed  improvements  in  the  breakdown  potential  that 
tie  gap  can  withstand  with  certain  gases  are  attributed  to  the 
increase  in  the  work  function  of  the  combined  metal-gas  system.  74 
Pets. 

Primary  Keywords:  DC  Breakdown;  Gas  Adsorption;  Positive-point  Gap 
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l B PEAK DOWN  STUDIES) 

(Gas.  Electrical) 

EXPERIMENTAL  STUDY  OF  THE  PROPAGATION  OF  AN  IONIZING  WAVE  IN  A  COAXIAL 
PLASMA  GUN 

J  M  Wilcox.  E  Pugh.  A.  Dattnar  and  J.  Enlngar 

Royal  Institute  of  Technology,  Stockholm,  Sweden 

The  Physics  Of  Fluids.  Vol.  7.  No.  11  (Supplement),  pp  SSI-SS6 
(  11/1964  > . 

A  coaxial  plasma  gun  experiment  is  described.  Tha  gun  has  an 
azimuthal  bias  magnetic  field,  which  is  strong  compared  to  the  field 
frnm  the  discharge  current.  The  discharge  voltage  is  shown  to  depend 
linearly  on  tho  bias  field,  thus  defining  e  velocity  that  is  found  to 
he  lire  »t  independent  of  the  orossura  and  tha  discharge  current .  This 
velocity  is  close  to  the  'critical  velocity'  which  has  been  found  in 
*-otet  i  ng-pl  esma  experiments  The  velocity  of  the  current  layer  is 
al»n  measured;  it  is  always  smaller  than  or  equal  to  the  critical 
v»  )dty  «nd  it  dacreases  with  incraasing  prassur#  and  dacreasing 
r-agie»ic  fiald.  9  Rets. 

°r im.ry  Keywords-  Plasma  Gun;  Ionizing  Wave;  lonizetion; 

Magnetchydr odynami cs .  Bias  Magnetic  Field;  Current 
Sheet;  Critical  Velocity 
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(BRFAKDOUN  STUDIES) 

(Surface  Flashover) 

HIGH  SPEED  PHOTOGRAPHY  OF  SURFACE  FLASHOVER  IH  VACUUM 
J  D.  Cross 

University  of  Waterloo.  Waterloo,  Ontario.  Canada 
IEEE  Transactions  On  Electrical  Insulation,  Vol .  EI-13.  No.  J,  pp 
145-14S  (06/1978). 

The  method  and  results  of  high  speed  streak  photography  of  surface 
f 1 eshover  in  vacuum  are  presented.  It  it  shown  that  the  bright  phase 
of  the  flashover  are  bridges  at  12.5  mm  gao  in  0.15  ns.  The  streak 
records  indicate  that  the  flashover  arc  is  preceded  by  an  intense 
electron  Durst  fro*  the  cathode-insulator  junction.  7  Refs 
Primary  Keywords:  Surfaca  Flashover;  Streak  Photography;  Bright  Phasa. 

Cathoda- i n»u lator  Junction;  Electron  Burst 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

H0M0F01AR  GENERATOR  EFFECT  OF  SUDDEN  SHORT  CIRCUIT 
A  .  K .  Das  Gjota 

Regional  Engineering  College.  ftourkela.  Orissa.  India 
IEEE  Transactions  On  Poutr  Apparatus  And  Systems.  Vol.  PAS-87 ,  No.  3. 
pp  655-659  ( 83/1  968  )  . 

T'.o  effect  of  a  sudden  short  circuit  on  a  homopoler  generator  is 
analysed  and  the  transient  time  constant  is  deduced.  The  effect  of 
nonun  form  air  gap  flux  is  considered.  It  is  shown  that  the  time 
constant  of  a  machine  with  a  very  small  air  gap  and  thick  cylinder  is 
qu’te  ia-ga.  while  the  time  constant  of  a  thin  cylinder  machine  with 
a  largo-  air  gap  >s  small.  11  Refs 
Primary  Keywords;  Homorolar  Generator;  Load  Short  Circuit;  Air  Gap; 

Cylinder  Thickness;  Machine  T»mo  Constont 
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(PARTICLE  BEAMS.  ELECTRON) 

( Doner  at i on ) 

MAGNETIC  CUTOFF  IN  HIGH-CURRENT  DIODES 

J . M .  Cr eedon 

Phvsic  International  Co.  San  Leandro.  CA  94577 

Journal  Of  Applied  Physics,  Vol.  48.  No.  3.  pp  1070-1077  (03/1977). 

The  process  of  magnetic  cutoff  in  diodes  is  investigated  for 
several  geometrical  eor.f  i  gurat  i  ons .  Generalized  coordinates  are  used 
to  show  that  the  cutoff  mechanism  has  certain  basic  properties  which 
are  common  to  all  of  the  configurations  considered.  Theoretical 
solutions  for  two  different  one-dimensional  flow  patterns  are 
compared  and  shown  to  have  similar  mathematical  properties. 
Measurements  are  compared  to  theory  for  several  types  of  magnetic 
cutoff.  21  Refs. 

Primary  Keywords.  Field  Emission  Diode;  Transmission  Lina;  Magnetic 
Cutoff:  Load-limited  Cutoff;  Theory;  Numerical 
Calculat i on 
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(BREAKDOWN  STUDIES ) 

(Gas,  Electrical) 

PRESSURE  DISTRIBUTION  IN  THE  STRUCTURE  OF  A  PROPAGATING  CURRENT  SHEET 

T.M.  York  (1)  and  R.J.  Jahn  (2) 

(1)  Pennsylvania  State  University,  University  Park,  PA 

(2)  Princeton  University.  Priiceton,  MJ 

TNo  Physics  Cf  Fluids.  Vol.  13.  Ho.  5.  pp  1303-1309  (05/1970). 

The  structure  cf  the  current  sheet  in  a  dynamic  z  pinch  in  argon 
*s  studied  with  a  specialized  high  speed  pi ezoelect r . c  pressure 
transducer  capable  of  following  profiles  of  axial  a-d  radial  pressure 
within  the  discharge.  Correlation  of  these  data  with  electric  arrf 
magnetic  field  profiles,  luminosity,  and  voltage  records,  indicates 
three  distinct  zones  within  the  sheet  in  soquenre.  regions  of 
electron  current  conduction,  mass  accumulation  with  icn  current 
conouction,  and  induced  flow  of  unswept  gas.  Profile?,  of  carticlo 
density,  velocity,  and  temperature  are  evaluated  on  the  basis  of  a 
simplified  gas-kinetic  model.  The  current  shoot  is  found  ro  entroin  a 
lurge  percentage  of  the  gas  encountered,  anu  a  mome-'.tum  balance 
across  the  sheet  is  in  approximate  agreoment  with  *ncw»-lon 
predictions,  but  the  di stri buti or s  ol  current  and  mass  density  eiffe* 
categorically  from  convent  i  one  1  i>i  ston-  ah'  ck  wn  .  u  modal?,.  V  Refs. 

Primary  Keywords:  Z-pineh.  Current  Snaet :  »' lavra  Tempera  tu-e ;  Plasma 
Density:  p.-vssure  Meas-. -er-ont  :  S  ?  1  f -mo  gne  t  i  c  Field 
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( BREAKDOWN  STUDIES) 

(Exploding  Mires) 

RESISTANCE  AND  ENTHAT.PY  OF  REFRACTORY  EXPLODING  MIRES 
M.M.  Martyry.k.  I  K  »*■ 1 r khodzhanv  and  V.I.  Tsaokov 

Patrice  Lumumba  Unwsrs'ty  of  Internet  i  onal  *-nendship,  Moscow.  USSR 
Soviet  Physics-Tech  i  -.«!  Ft-ya;cs.  Vol.  19.  No.  11.  po  1458-  1461 
(05/1975> 

Trans.  From  Zhurral  T ek hn i chesko 1  Fiziki  44  ,  2367-2373  (November  1974  ) 
A  pulsed  C5-'1'0SCCP8  method  has  been  used  to  measure  the  relative 
electrical  re«istance  R  divided  by  R/sub  a/  as  a  function  of  the 
entha.py  h  fc >r  Zr .  Hf.  Nb .  Mo.  W,  and  Pt  as  the  wire  samnles  a^e 
heated  by  Current  pulses  with  t/|ub  3/=400-500  and  30-35 
mi crosuconds .  In  the  prolonged  heating  the  samples  are  ruotured 
immediately  after  melting:  w.th  a  briefer  heoting.  there  is  a  deeper 
penetration  into  the  liquid-state  region,  up  to  t«mc  e-c.t  ures  far 
abova  the  normal  boiling  point  of  th©  metal  The  values  rf  R  d  v t ded 
by  R/sub  o/  and  H  for  th*  solid  and  liouid  ;  '.ases  c  f  these  r-.etals  are 
measured  at  the  bo:  ling  po-  *  anti  at  the  t.mperaturo  co-respondi  ng  to 
the  beginning  of  the  electr*cat  explosion.  (/sub  5/;  in  pulsed 
heat-ng  m  woter  at  t/sub  3/-30-35  microseconds,  the  values  of  R 
divided  by  R/soh  e/  for  Zr ,  Hf,  Nb.  and  Mo  remain  essentially 
constont  in  the  |iquid-s*ete  region  uD  to  T/«ub  3/.  The  temperature 
T/sub  3/  which  is  identified  as  seeing  ap-»rnx  i  mate  1  y  equal  to  the 
critical  t  emer  atur  B .  is  evaluated  In  pulsed  h.ent'ng  in  air  the- e  is 
a  din  in  the  value  of  R  divided  P/sub  o/  for  »»>©  1  i  »iu  •  d  state  of  all 
these  metals;  this  behavior  is  attributed  to  discharge  shunting  the 
sample  14  Refs 

Pr  m*ry  Keywords  Exploding  M'res;  Several  Wire  Materials.  Mire 
Resistance'  Wire  Enthalpy;  Bo'ling  Toapj'a*! -« 
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(BREAKDOWN  STUDIES) 

(Liquid.  Electrical) 

INVESTIGATION  OF  THE  BREAKDOMN  BY  RECTANGULAR  VOLTAGE  PULSES  OF  A 
LIQUID  IN  AN  INHOMOGENEOUS  FIELD 

I.P.  Kuzhekin 

Moscow  Power  Institute,  Moscow.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  11.  Ho.  12,  pp  1585-1589 
(06/1967) . 

Trans,  from:  Zhurnel  Tekhn i cheek o i  Fiziki  36,  2125-2130  (December  194' ' 
An  i "vest i gat i on  is  made  of  the  breakdown  time  of  •  liquid  For 
water  with  a  conductivity  of  2.5E-4  Ohn/suD  -1/  cm/»up  -1/  the 
breakdown  time  is  determined  by  the  duration  of  the  preleader  stage 
and  the  velocity  of  propagation  of  the  leaders  The  voltage-time 
characteristics  of  gaps  1  and  ?  cm  »r  length  under  the  «c* ion  of 
rectangular  voltage  waves  with  amplitudes  of  up  to  100  kV  a-e 
presence!.  Descriptions  are  given  of  the  peculiarities  of  breakdown 
of  various  gaps  at  various  voltages.  An  empirical  formula  is  given 
for  estimating  the  mean  breakdown  time  of  positive  rod  plane  gaps  of 
lergth  1  to  30  cm  7  Re's 

Primary  Keywords  Water  Breakdown;  Preloader  Stage,  Streamer  Velocity; 

Fectanguiar  Voltage  Pulse,  Rod-plane  Gap;  Formative 
'•me  Lag 

COPYRIGHT :  196  7  AMT  R I  CAN  INSTITUTE  OF  PHYSICS.  REPRINTED  UITM 

PERMISSION 


769i 

(INSULATIjn.  VACUUM) 

(  ) 

VACUUM  INFLATION  OF  HIGH  VOLTAGES  UTILIZING  DIELECTRIC  COATED 
ELECTRODES 

l .  Jedvnek 

■Jr.ive-sity  of  Wisconsin,  Madison,  W1 

jeurral  Of  Applied  thys'CS,  Vol.  35.  No.  6.  pp  1727-1733  (06/1964). 

An  experimental  research  program  has  demonstrated  that  the 
hi gh- vo 1 tage  performance  of  a  vacuum  gap  can  be  improved  by  the 
simple  expedient  of  coating  the  cathode  surface  with  a  suitable  th’n 
insulating  film  Steady  voltages  ranging  to  340  kV  were  obtained  with 
5-mn  gaps  composed  of  15-em-diem  Rgowski  electrodes.  Si mul taneously 
the  average  gar  currents  were  suppressed  to  the  1E~8  to  IE-10  A 
range  Further,  it  was  shown  that  an  insulating  film  on  the  anode  can 
be  iove- a]  y  detrimental  to  gap  performance.  Experiments  were 
performed,  at  voltages  up  to  380  kV,  involving  12  different  film 
materials.  Film  thickness  ranged  from  0.2  to  135  micron  and  film 
resistivities  ranged  from  ltll  to  1E19  ohm-cm.  The  dielectric 
constants  were  between  1.7  and  3.5,  except  for  one  at  93.  Based  upon 
thp  experimental  results  and  their  i nterpr vtat i on ,  a  tantativs  set  of 
spec ■ f 1  cat » ons  can  be  given  for  a  good  cathoda  film:  (1)  resistivity 
of  at  least  X  E 1 X  ohn- cm;  (2)  dielectric  constant  in  the  range  1.5  to 
0 :  <3)  dielectric  strength  of  at  least  1E6  V/cm;  (4)  film  thickness 
between  1C  and  25  micron;  (5)  mechanically  herd  and  smooth  with  high 
abrasion  resistance  end  high  adhesion  strength  (6)  no  gas  bubbles 
within  the  film.  If  bubbles  are  unavoidable  they  must  be 
Substant i al ly  smaller  than  the  f > lm  thickness;  (7)  aow  vapor 
pressure.  (8)  the  cathode  substrate  should  be  of  a  h<ghly  polished 
motel  suitable  for  quality  deposition  of  the  desired  film  material. 

45  Re*s 

Primary  Keyword*..  Vacuum  Insulrtion;  Electrode  Surface  Coating; 

Current  Reduction:  Several  Film  Materials;  Variable 
c 1 1 m  Thickness;  Design  Criteria 
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(PARTICLE  BEAMS.  ELECTRON) 
f  Generat 1  on) 

PULSED  FIELD  EMISSION  CATHODE  EHITTANCE  MEASUREMENTS 
J.R.  Uglum.  S  E.  Graybill  and  S.V  Nablo 
Icn  Physcs  Coro.  Eurlington.  M A  91803 

’he  Review  Of  Scientific  Instruments,  Vol.  40.  No.  11,  pp  1413-1414 
(01/1969) . 

A  technique  is  desent.a  for  tho  precise  determination  of  the 
err  *tance  diagram*,  for  megavclt  electron  beams  at  energy  fluences  of 
up  ro  100  J/sn.cm.  Two  megaelectron  volt  beams  from  both  single  point 
hem > spherical  stainless  steel  and  planar  graphite  emitters  were 
sti.dmd.  and  omittance  figures  o*  6  4  aid  10  4  rerod  cm.  respectively, 
wore  obtained  for  the  central  •  diameter  portion  of  the  streams 
generated  by  ear*  cent  gurat  ’fi.  f  Ref* 
e’r.fiary  reyworcis:  F  eld  r-.i«s.o  -  Diode.  Em'ttance  Measurement;  MeV 
1  ne  - . .  (‘or  spherical  Stainless  Steel  Cathode; 

Plai  on.  nt»  Cat  node 
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»  Lif  TPCMaf-NF  TIC  LAUNCHERS) 

(Rail gu'i?  • 

MAC-PAC-A  RATI  GUN  SIMULATION  PROGRAM 
?• .  J .  Dead-ick.  ?.S.  Hawke  and  J  K.  Scudder 
Lawrence  Livermore  Lob,  Livermore,  CA  94550 
UCRl  keoort  No.  UCRl-84877  (10/1980). 

Availability:  1JCRL-84877 

NT1S 

We  have  developed  and  val • dated  a  computer  simulation  code  at  the 
Lawrence  I'vjrnor*  Natinnol  laboratory  (LINE)  to  predict  the 
po- 'ormnnee  of  a  ratlgun  electromagnetic  accelerator  The  code, 
colled  MAGRAC  (MAGnetic  Railgun  A Cc e 1 er ator  ) .  models  the  performance 
of  a  railgun  driven  by  a  magnetic  flux  compression  current  generator 
f  M e  C  G )  The  MAGRAC  code  employs  a  time-step  solution  of  the  nonlinear 
t  itp-v.ir  y  ng  element  railgun  circuit  to  determine  rail  currents.  From 
Ihr  roil  currents,  the  projectile  ec ce 1  era t i on .  velocity,  end 
position  is  found  We  have  validated  the  MAGRAC  code  through  a  series 
cf  eight  railgun  tests  conducted  jointly  with  the  Los  Alamos 
Scientific  National  Laboratory.  This  paper  describes  the  f o rmul at i on 
of  tho  MAGRAC  railgun  model  and  compares  the  predicted  current 
wavpf  ir n*  with  those  obtained  from  full-scale  experiments.  8  Refs, 
primary  Keyw  rd*»:  Simulation,  Numerical  Calculation;  MAGRAC;  Flux 
Compression  Generator;  Rail  Current;  Projectile 
Acceleration;  Velocity;  Position 
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(BREAKDOWN  STUDIES) 

<0*s.  Optical) 

A  physical  model  oh  the  initiation  of  atmospheric-pressure  glow 
DISCHARGES 

A  .  J  .  Ps)m»r 

Hughes  PwsearcH  Labs.  Malibu.  CA  90265 

Applied  Physics  lettors.  Vol.  25.  No  5.  pp  138-140  (08/1974). 

A  modal  on  tho  pr»ioni:**<on  requirements  tor  initiating  a 
vol ume-stabi l i zed  glow  discharge  is  proposed.  The  bosic  requirement 
of  the  model  >s  that  the  preionized  electron  density  be  large  enough 
to  cause  appreciable  spatial  overlap  of  the  primary  avalanchos  and 
consequent  smoothing  of  aeaca-charge  field  gradients  at  the  stege 
wher  streamer  formation  would  otherwise  occur.  A  minimum  reauired 
ore  oniroH  electron  density  of  approximately  1E4  cu.cm,  is  predicted 
for  a  typical  CO/sub  2/  TEA  laser  discharge  and  is  consistent  with 
experimental  observations.  11  Refs 

Primary  Keywords  Glow  Discharge,  Volume  Stabi 1 i zat i on;  Preionizat ion; 

Degree  0  f  Pr  e »  on  i  za  t »  on;  T.ieory,  Modeling 
Secondary  Keywords:  Gas  L».  -e-  Pumping 
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f INSULATION.  MATERIAL;  BREAKDOWN  STUDIES) 

(Solid  'olid.  Elect' ;rai) 

A  TUTORIAL  ON  TREEING 

l  J.  Ncv i - n- 

r.-'orit  Zo.  Wilmington.  DE  19898 

JfCf  frar lartion*  On  Electrical  Insulation.  Vol.  EI-13.  No.  4,  pp 
.'•7-7«?  ':8/197S). 

Ter.t  methods  for  studying  electric  breakdown  in  solid  dielectric 
materials  through  the  mechanism  of  'Treeing'  are  described.  While 
tnts  tutorial  is  directed  to  internally  initiated  breakdown,  the  same 
bas  c  ^regressive  fa’lu-e  occurs  in  Surface  initiated  breakdown,  but 
ft  a  different  rate.  Water  treeing  is  discussed  briefly,  not  because 
’t  is  un; mpirtant ,  but  because  >n  most  cases  water  trees  can  lead  to 
‘he  ce.elsprent  of  electrical  trees  which  cause  the  ultimate  failure 
12  Refs. 

Primary  Keywords-  Insulation  Breakdown;  Electrical  Treeing;  Volume 
Breakdown;  Surface  Flashover,  Water  Tree 
COPYRIGHf-  1978  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(»SDliAlIES*INCioNIZ»TIOM  COEFFICIENTS  AND  IN  UNIFORM  FIELD  BREAKDOWN  IH 
ARGON  FOR  LOW  VALUES  OF  E/P 
D.E.  Golden  and  l.M.  Fisher  .  _  M  w  .  uv 

New  York  University.  University  Heights.  New  York,  NT 
PhJsi^l  Review.  Vol.  123.  Ho.  4.  pp  1079-1086  (08/1961  ). 

Prebreakdown  ionization  currents  in  argon  have  been  measured  in 
uniform  fields  for  low  values  of  the  ratio  of  field  strength  to 
Pressure  E/p  5  to  12  V  (cm  mm  Hg>.  Currents  obtained  with  very-ng 
electrode  separation  d  at  constant  E/p  and  constant  p  could  not  be 
analyzed  to  yield  values  of  the  Townsend  coefficients  alpha/p  and 
gamma.  Currents  obtained  with  varying  p  at  constant  E/p  and  constant 
d  could  be  analyzed  to  yield  values  of  alpha/p  and  gamma,  but  such 
currents  yielded  coefficients  which  depend  on  d.  Jhe  dependence  of 
the  values  of  alphe/p  on  d  i s  attributed  to  the  production  of  highly 
excited  atoms  by  resonance  radiation  at  some  distance  from  the 
positions  where  tha  electrons  lose  the>r  energy;  these  highly  exci.vd 
atoms  then  produce  mclocuiar  ions  and  electrons  in  coll ’ *' °n* 
ground-state  argon  atoms.  The  secondary  mechanism  and  the  dependence 
of  gamma  on  d  are  associated  with  resonance  radiation.  Sparking 
potential  measurements  in  argon  made  by  varying  both  p  and  d  for 
values  of  pH  .;orresnondi  ng  to  breakdown  for  tho  above  range  of  fc/P 
show  dev i a • '  ons  from  Paschen’s  law.  29  Refs. 

Primary  Keywords:  Gas  Breakdown;  Argon  Gas;  Low  E/p:  Uniform  ft  eld 
Breakdown;  Prebreakdown  Current;  Venable  Gao 
Spacing;  Variable  Gas  Pressure 
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( B®F  AKDOWN  STUDIES) 

tLiquid.  tl*^gJ|^QgyN  AND  PREBREAKDOWN  PHENOMENA  IH  LIQUIDS 
t.C.  Devins.  S.J.  Rzad  and  RJ.  Schwabe 
Genera  1  Electric  Co.  Schenectady .  NY  1  r  301 

Journal  Of  Applied  Physics.  Vol  5?.  Nr  7.  PP  4551-434^  '07/1^8l_ 

In  this  paper  we  present  a  enmnr  o"ien  - 1  vg  accn'.i-t  ot  o>ir  rvsuix. 
streamer  propagation  *n  -  •'  u.rs  -n  point  Plane  yeom^-  e^ 

Propagation  velocities  for  both  pn«  :  t  •  v «  srr*  -H't'vB  stream# 
been  determined  ■>»  .  function  of  the  following  o*n»me tar *. 
temperature.  p*essu«.  density.  v.c»*ty.  conrosi  v>  o»- ,  and 
conduct  v  ■  ty  Fff»r*s  of  valtav’P  ar,d  »ntereloc*r; * •  spacing  were 
examined  Current  and  light  t>m  >  1-  1  on  '* .  if  “•  rv*  r  *«r« 

mea?ured.  T,o  relation  between  shock  wave  an.:  s. -earner  voloc.t.i* 
'nvast igatri  Smoll  concentrations  of  low  ionizat.o.  potcntiai 
additives  me-kedly  accelerated  the  positive  streamers,  while  elecU 
scavergor.  i-? derated  the  negative  streamers.  Mechanisms  to  account 
for  tl-«,se  '  MiFFKhcu  are  discussed.  36  Refs. 

Primary  (..yy  •  c*  1’oiH  Breakdown  Pretreakdown  Current  ;  Pomt-plnn* 
Gap.  Ont'cal  Diagnostic;  Streamer  Propagation 
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(BREAKDOWN  STUDIES) 

(  Ct  *j  ,  Electrical) 

CAL C L.' i A T  1  ON  OF  DISCHARGE  INCEPTION  VOLTAGES  IN  SF/5UB  6/-N/SUB  2/ 
MIXTURES 

N.H.  Mal-k  and  A.H.  Qureshi 

University  o 4  Windsor,  Windsor,  Ontario.  Canada 

IcEF  Transactions  On  Electrical  Insulation.  Vol-  EI-14,  Mo.  2,  pp  70-76 
' 04/1979) . 

A  simple  method  based  on  the  streamer  criterion  is  proposed  to 
calculate  the  discharge  inception  voltages  in  5F/»ub  6/-N/sub  2/ 
mixtures  wth  SF'sub  6/  content  between  1  and  100%.  It  is  shown  that 
tho  calculated  values  are  ir.  good  agreement  with  experimental 
measurement •  for  gaps  he  - i ng  varying  degrees  of  field 
non-un  i  f  o'-mi  t  i  es  .  17  Refs. 

Primary  Keywords:  Gas  Breakdown;  Nitrogen  Gas;  SF/sub  6/  Gas;  Theory; 

Streamer  Criterion;  Breakdown  Vltage  Calculation; 

Nonuniform  Field 
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(BREAKDOWN  STUDIES) 

:C*”ca«BUN°1NHIBI1 ION  IN  SPARKED  PERFLUORCCARBON-SF/SUB  6/  MIXTURES 
I.  Sauers.  T.J  Havens  ard  L.G.  Chr i stephorou 

Oak  kidne  Notional  Lab,  Da*  Ridgo,  ’ N  37B3V  i?*t-1290 

j  j  u  r  n« i  Of  Physics  D;  Applied  Physics,  Vol-  13,  No  7.  Pp  1283  1290 

^Decomposition  products  from  sparked  2'C/sub 

(2-perfHoronutyne)-SF/sub  6/  «iftu'«(  have  *®®"  ’  ?  s 

includo  the  per  * J  t  orocarbcns .  CF/  sub  4/  C/sub  2/F£;ufc . ^i?/ 
2/F/sub  (/.  C/sub  3/f/sub  8/,  C/s«.b  4/F/sub  10/.  C/ sub  j>/F/Su- 
and  C/ sub  6/Frsuo  14/  and  Uo  isomers  o'  S/sub  2/C/siib  u£danc© 

Saturated  per f luoroc. art.on  products  are  shown  to  :ncr®*'-?rv 
with  increasing  c  oncer  t  rat  i  on  of  SF/sub  6/  l  n 2-C'  sub 
to  approximately  7 0 SF/sub  6/  m  2-C/suh  4/F/sub  6/  The  most 
abundant  daccmpos  i  t «  o-i  product  per  f  luromathar.e  (CF/nub  4/).  was 
measured  nuant i tat . vo ly  for  varying  concentrations  of JF'Su*  b/  in 
2-C/ sub  r/F/suh  6/  and  found  to  show  a  maximum  for  the  (;C^>  St/Sub 
6/-(3C*>2-C/sub  4/F/;,ub  6/  compos i  1 1 on .  The  dr.ta  suggest  tha  .  the 
suppression  o'  sol-d  carton  dvoosit*  is  e  *  f  r d ° 
carhon  to  gaseous  products  ^  2/ 

Coi-nar  i  sons  are  made  with  sparked  2-C/ sub  4/F/sub  6/  M/sufc  2/ 
mixture',  which  show  no  evidence  if  carbon  inhibition.  These  r#s..l  S 
th.t  prop.,  :>llin,g  of  SF/.ub  B/ - P.r >  1 «»' OC.r bon  i«.«tu... 
con  effect ( vely  inhibit  carbon  formation.  1 

p  r  1 1.,  r  j  Kvuwords-  Gas  Discharge;  recomposition  Products. 

Per f 1 uorocarbon - SF/sub  6/  Mixtures;  Carbon  Deposits. 
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( OF  s'* 'lsTERNlLLT^SinTC  HE0  3  TRANSMISSION  Li„E  CONFIGURATIONS  FOR 
cifCTRON  ACCELERATION 

0  ccrieshall.  J.K.  Temoo'iey  and  C  E.  Hoi landswortn  .  . 

Army  A-iament  Re,soarch  and  Development  Command.  Abardeen  Proving  Ground, 

IEEE  Transact  *  ons  On  Nuclear  Science.  Vol.  NS-26,  No.  3,  pp  4245-4247 
’^Htgh’curront  pulsed  electron  beams  may  be 

iom  n«Uv  1 0 Q%  efficiency  using  induction  accelerators  *V  , 

lit-  t  ir 

;s,rr. ,  pi  .u . 

Ting!.  r,n  M3d.  S'.M.  »Y  IPo  ..gprfaM.nt.l  pr#c;  '((1  1 '"I'lFl’^M*  *0 

lt.tg.-i.,  TPCM  ot  IN.  ■>!>’•  U'Str  l'ON  .t  I.J.  di-.-ONtinUlt..S 
».«  sour. .PD  to  TPO  b»»M.  N.vo  bo.o  .ddro.i.d  <■  *•*». 

Pr  mnrv  Keywords-  L  I N  i  C  ;  f  r  an  sm  i  ss  i  on  Line  Puls ’r  .  Cl  t<*i  ng  Switch. 

high  Transfer  r.fficioncy*  Pulse  Distortion;  Theory 
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(  lNSdt  AUuN.  MATERIAL;  BREAKDOWN  STUDIES) 

DEGRADATION  PPODUCT  ANALYSIS  FOR  POLYMERIC  DIELECTRIC  MATERIALS  EXPOSED 
TC  PARTIAL  DISCHARGES 

K.O  Wo)*..-,  I  .  -  'i-hnsun  and  J.  Tanaka 

Jn-vi  a*’  of  Connecticut.  Storrs.  CT  06268 

•f*f  lpwiict,o->s  On  Electrical  Insulation.  Vol.  EI"13,  No.  5.  PD 

C  Portia!  disenerge  phenomena  appear  to  play  an  important  role  in 
insulation  fa*lurp.  and  thus  the  analysis  of  products  r;*ult ' n®  ’  J1®" 
such  dugradat >  on  may  lead  to  an  unoar  stand . ng  of  insulation  breakdown 
machamsms  and  more  accurate  de  t  ermi  net  i  on  of  insulation  lifetimes. 
Progress  in  the  area  of  degradation  product  analysis  is  reviewed  for 
solid  and  liqu'd  insulating  i»«.«r;ajs.  107  , .  .  .  _ 

Primary  Keywords-  Insulation  Agmg;  Insulation  Failure,  Insulation 
Lifetime  Calculation 
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(BREAKDOWN  STUDIES) 

LG,,,  fi.ct.ic.l »>1(D0uH  nECHAHlsn5  IN  SULPHUR-HEXAFLUORIDE 
:,;tNtnd,o?''rS’'n'd,<.r.  Ontario.  C.n.dn 

'ini" ss  -.i  n-u.  *»■ » 

d i Stusseo*  Further  areas  of  work  have  been  pronosed  ’ "  ®r l“  . , 
m  hnttar  under  vt  and i ng  of  the  breakdown  mechanism.  76 
Pr?miry  xlywo^ds:  5?/ sib  6/  Breakdown;  Breakdown  n«k»ni*"ii  Avalanche 

•jireamer;  Breakdown  Voltage  Prediction 
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( INSULA i ION,  MATERIAL) 

W  DIELECTRIC  GAS  MIXTURES  WITH  POLAR  COMPONENTS 

l  G  Chr ; ston^orou .  D.R.  James  and  R  A.  Mathis 
Oak  R-dge  National  Lab.  0«k  Ridge.  TN  37853 

jg.,f ,.al  o'  Physics  D.  Applied  Physics.  Vol.  14,  No-  4,  pp  675-692 

n • e] ertr i c  9#s  mixtures  comprising  mainly  one  electron-attaching 
comi.unert  and  one  d>nolar  component  have  boon  i  nvest  i  goted .  It  has 
been  found  that  polar  e 1 ec t r on - s l owi ng-down  components  offset  a  sharp 
i-c'«a«o  m  <he  breakdown  voltage.  V/sub  s/ .  with  small  percentages 
o 4  electron-attaching  additives.  The  effect  of  electron-dipole 
scatter, ng  on  V/sub  s'  for  multicomponent  gas  dielectrics  is 
assessed-  especially  in  combination  with  i ndi roct  electron  scattering 
via  negative  ion  states-  The  results  demonstrate  further  the 
beneficial  offect  of  large  electron  scattering  cross-sections  at 
s.ihox'  i  tat  ion  energies  on  V/sub  s/  end  suggest  that  e  careful 
combination  of  gases  slowing  down  electrons  via  dipole  *C#J and 
v.a  regit.ve  ion  states  can  effect  large  V/sub  s/  values.  This  and 
iat lie>  studies  suggest  that  a  number  of  dielectric  gas  mixtures 
co*i  t  a  i  n  i  ng  one  or  tun  o  1  ec  t  r  nn-a  t  tac  hi  ng  components  from  e-C/SUd 
4  / f / • ub  8'.  2-C/ sub  4/F/sub  B ' ,  SF/sub  fc/  and  a  d'Polnr  component 
'-O-  'Hr/s-ib  3/.  C '1/ sub  ?/ F / sub  2/  or  l.l.l-CM/sub  3/CF/sub  3/  with 
u  thY.u*  N/Sub  2/  ar*  excellent  candidates  for  large-scale  testing 
•or  possible  eventual  *ndu^tr1al  adoDtion.  32  Refs 
pr-m.i'v  Keywords.  Gas  Insulation;  Gas  Mixtures;  Polar  Gas; 

Electron-attnching  Gas;  Electron  Scattering:  Several 
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(INSULATION.  MATERIAL;  BRE AKPQWH  STUDIES) 

(Solid;  Gas.  Electrical) 

DISCHARGES 

J . K .  Me  soa 

PoIytaeNie  Of  The  South  Bank  Borough  Road.  London,  UK 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-13,  Ho.  4,  pp 
ill-238  (08/1978). 

The  electric  strength  of  solid  insulation  may  decrease  greatly 
with  time  of  voltaga  application  if  discharges  occur  within  gaseous 
inclusions,  at  sharp-edged  conductors  embedded  in  the  solid,  on  the 
surface  from  adjacent  conductors,  or  as  a  result  of  surfoce 
contami net > on .  Mechanisms  of  breakdown  and  factors  which  affect  the 
eiactnc  strength  of  gases  are  surveyed,  as  a  basis  for  under  standi  ng 
tha  com»lex  behavior  of  internal  and  surface  discharges:  particularly 
terporal  changes  in  their  magnitude  and  recurrence  frequency. 

Meet  an » sms  by  which  discharges  cause  progressive  degradation  and 
ultimate  failure  are  considered,  also  techniques  for  assessing  the 
relative  resistance  of  materials  to  surface  or  internal  discharges  of 
’treeing'.  Finally  the  review  surveys  the  morits  of  different  methods 
for  ensurino  ag-.inst  failure  by  discharges.  Reliance  on  short-term 
over- vcl tag?  tr  s  reduces  the  cost  of  testing  but  there  is 
considerable  ..of  trees  or  tracking  being  initiated,  rendering  the 

insulation  more  likely  to  fail  in  service.  Discharge  measurements 
reduce  this  r i sk .  but  it  is  important  tc  di ?cr i mi nate  between 
disch’irpos  i  n  the  test  object  and  external  i  nterf  er  ence .  There  is  os 
yet  inadequate  i nfo^mat i on  for  specifying  acceptable  discharge  levels 
fir  tne  many  tyaes  of  insulation  and  service  conditions.  161  Refs. 

Pr-ma-y  Keywords:  Solid  Insulation;  Insulation  Dielectric  Strength; 

Inclusion;  Conductor  Edge:  Effect  Of  Voltage 
Duration;  Insulation  Testing 
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(INSULATION.  MATERIAL) 

(  L  ■  qu ; d  J 

EFFECT  OF  DISSOLVED  GASES,  ORGANIC  ADDITIVES  »ND  FIELD  CONFIGURATION  ON 
CO-FIELD  MOTION  IN  INSULATING  OILS 

A. A.  Zaky  (1).  I.Y.  Megahod  (2)  and  M.5.  Khalil  (2) 

(1)  Collego  Of  Engineering.  Riyadh.  Saudi  Arabia 

(2)  University  of  Alexandria.  Alexandria.  Egypt 

I  ‘EE  * -Ansact i ons  On  Electrical  Insulation.  Vol.  El-14,  No.  1.  pp  21-27 
( 02/1  579  )  . 

The  effect  of  dissolved  gases  <0/sub  2/.  air  and  H/sub  ?/)  and  a 
wide  range  of  concor- 1  r  at »  on  of  organic  additives  (ouinoline.  toluene 
and  naphthalene)  on  tho  el  ectrohydr  odyr.ami  c  head  due  to  co-field 
motion  in  transformer  oil  and  liquid  paraffin  has  been  measured  for 
both  uniform  and  nonuniform  fields  using  direct  voltagos.  The  effect 
of  gap  length  on  the  head  was  also  examined.  The  results  indicate 
that  all  the  dissolved  gases  investigated  as  well  as  toluene  and 
napthalene  noticed  the  developed  head,  whereas  quinoline  increased 
the  head.  With  a  highly  nonuniform  field  the  effect  of  C/sub  2/  and 
toluene  was  found  to  be  strongly  dependent  on  the  polarity  of  tha 
point  electrode.  10  Refs. 

Primary  Keywords:  Liquid  Insulation;  Transformer  Oil;  Dissolved  Gas; 

Oxygen;  Air;  Nitrogen;  Organic  Additive;  Quinoline; 
Toluene)  Napthalene;  Co-field  Induced  Motion 
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(INSULATION,  MATERIAL) 

(Solid) 

ELECTRIC  FIELDS  AND  SECONDARY  EMISSION  NEAR  A  DIELECTRIC-METAL  INTERFACE 

J.U.  Robinson  and  N.  Quoc-Nguyen 

Pennsylvan-a  State  University,  University  Park,  P» 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  El-14-  No.  1.  pp  14-20 
(02/1979) . 

Dielectric  surface  charge  distributions  near  a  metal  dielectric 
intorfaco  in  vacuum  depend  upon  secondary  emission  processes  in  the 
presence  of  normal  and  tangential  components  of  elii.tric  fields.  From 
measured  charge  distributions  created  by  exposing  t  specimen  of 
fluorinated  ethyiene-propylena  to  monoener get i c  electron  fluxos#  it 
has  been  possible  to  calculate  potr'.tiels  and  fields  on  ar.d  near  the 
dielectric  surface.  The  effect  at  normal  electric  field  upon 
secondary  emission  is  measured  directly  and  the  effect  of  the 
tac.~.  it  lal  field  is  inferred  from  the  charge  distribution  data.  T‘  -» 
critical  point  (unity  crossover)  for  secondary  emission  is  shifte  by 
the  application  of  fields  so  that  it  occurs  «  .  s,  cr:  higher  pr»mnrv 
o^argios  than  normally.  Primary  beams  hav i »  j  une-gies  uD  to  2D  keV 
are  used  and  surface  fields  are  as  high  ;i  '0  kV/mn  ..  Kefs 

Primary  Keywords:  Solid  Insulation.  Surface  '.barging: 

Dielectrie-o’.er  trocie  1  >e«.  unuo  ry  Emisstcr: 

Vacuum  Env  i  ro-siw"t 

COPYRIGHT:  1979  IEEE,  R£PF!NTEi)  WIIH  PERMiV'iICN 


7756 

(BREAKDOWN  STUDIES) 

(Gas,  Recovery) 

F 1 ECTRON  ATTACHMENT  TO  ST'SUB  6/ 

F.C.  Fehsenfojd 

Aeronomy  Lab.  ESSA  Research  Labs,  Boulder,  CO  80302 

The  Journal  0*  Chemical  Physics,  Vol-  53,  Ho  5,  pp  2000-2004  (09/1970). 

T tie  ettoi.hmo.1*  ,ite  f gr  electrons  to  Sc/sub  6/  hos  been  measured 
between  293  vrd  '.  j  Dug  K  in  a  helium-buffered  flowing  afterglow 
over  thA  pressure  '  a  r>  go  of  0 . 1 ■ 1 . 5  Torr.  T he  a 1 1 achmen t  ha S  a  rate 
constant  of  ?  if  .’  M.f»./Mc,  1  ndependent  of  temperature  arc! 
pressure.  The  ir  mary  reacticn  product  over  the  measured  range  of 
temperatur c ii  ■  Sf/sub  6/sup  */,  However,  the  rate  of  production  of 
SF/sub  6/ sup  /  increases  rapidly  with  temperature  17  Reis. 

Primary  Keywords:  SF  sub  6/  uas.  Attachment  Rate  Measurement;  293-523 
Deg.K.  Te-orrature  Range;  0.1-1  5  Torr  Pressure 
Range;  Constant  Rate 
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(BREAKDOWN  STUDIES) 

(Gas,  L lectr ical  ) 

EL  E CT RON- 0P TICS  STUDY  DF  THE  DEVELOPMENT  OK  AN  ELECTRIC  DISCHARGE  IN  A 
GAS  A  T  Ml  G1*  -E  L  EC  TP  I C  FIELD  INTLH$ITIES  AND  WITH  ONE-ELECTRON  IGNITION 

L.G.  Bychkova,  Y.< .  I  Bychkov,  G  A.  Mesyats  and  Y#.Ya.  Yurike 

Tomsk  Polytechnic  Tnsvitute,  Tomsk,  USSR 

Soviet  ehys>cs  Journal,  Vol.  12,  No.  11,  pp  1389-1391  (11/1969). 

Trans.  From.  IziBit lya  Vysshikh  Uchebnykh  Zavedenii  FiZika  12,  24-27 
(November  1969) 

A  study  was  made  of  the  luminous  region  in  a  discharge  gap  with 
coops'  electrodes,  a  field  of  E  80  kV/cm,  #ir  at  atmosphoric 
pressure,  an J  a  gap  width  yt  4  or  2  mm  The  cathode  was  irradiated 
with  a  spei  x  to  ignite  the  initial  alectrons  The  electron  cur-rent 
frorm  the  cathode  0.2F9  e 1 ec t r on 3/ sec .  The  exposure  time  per 

frame  was  3E - 9  sec.  With  a  gap  width  of  delta”4  mm.  «  luminous  region 
is  onserved  at  the  cathode  ?  nsoc  after  voltaga  i!  applied  to  the 
gap,  this  region  propagates  toward  the  anode.  9 1 ru 1 t o-neousl v 
increasing  in  dianehc-r,  at  a  velocity  ot  approximately  1E3  cm/sec.  A 
voltage  fl-op  is  established  across  tho  gap  approx > motely  0.5  nsec 
after  the  luminous  front  arrives  at  the  cathode-  Ir  narrowe-  gnos, 
th.p  voltage  drop  is  established  across  the  gap  a  considerate  time 
after  tho  luminous  region  has  crossed  the  g-’P.  9  Re's. 

Primary  Keyword-:  Spark  Discharge.  Copper  Electrodes:  A-r  Gas; 

A tmosoher i c  Preisi rg:  Channel  Luminosity. 

‘ hotogreph. c  Diagnostic;  Voltage  Measurement; 
Corre*at 1  on 
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(TARTICLE  BEA-S,  IPS;  PARTICLE  BEAMS .  ION) 

>' Goner nc  1  on;  Tr.-nsperM 

EXTRACTION  AND  FOCUSING  OF  INTENSE  ION  BEAMS  FROM  A  MAGNETICALLY 

insulated  d:od? 

•j  Humphries  Jr.,  R.N.  Sudan  and  L.  Wiley 

Cornell  LJmv»r«ity.  Tttuca-  NY  ',4&50 
-urnal  Of  Apr  1  ed  Physics.  Vo).  47,  No.  6.  pr  2382*2390  (06/l9"£). 

A  magnetically  insulated  diode  has  been  1.  sod  to  produce 
ry J i ndr 1 e cl ly  converging  -ntense  proton  beams.  By  providing  electron 
neutralisation  alcng  <>eld  lines,  the  beams  can  be  propagated  across 
the  magnetic  field  *0  j  thin  1  cm  of  the  axis.  Proton  currents  up  to 
5  hA  rave  been  propagated  to  achieve*  current  densities  up  to  7C 
‘/sq.cm.  Divergences  less  tran  3  G.-j  have  been  achieved  with  new 
plasma  anode  designs.  Calculations  aro  prerunted  on  the  extrer ol at  1  on 
of  magnet'',  d'oder-  to  achieve  power  densities  needed  for  'on-beam 
pel  lot ■ f us' cn  breakeven.  19  Refs. 

Primary  Keywords  Ion-b«em  Generation;  Field  Emission  Diode;  Plasma 
Anc-de,  Solid  Cathode;  Magnetic  Insulation; 

Sol f - f ocu s 1 ng  Beam 
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(BREAKDOWN  STUDIES) 

(  Gas .  E  l  -»c  t  r  1  cal  ) 

&R0WTH  Of  Tip  SPARK  DISCHARGE  CANAL  FOR  A  DISCHARGE  CIRCUIT  WITH  A 
RAPIDLY  INCREASING  CURRENT 
?.  Andreev.  M  P.  Vanykov  and  A  B.  Kotolov 
Soviet  °hy echn ical  Physics.  Vol.  I,  No.  1,  PP  37-40  (07/1962). 
Trans  From.  Zhurnal  T ekhn i chesko 1  Fiiiki  32,  57-62  ( January  1962) 
Us-ng  apparatus  with  a  IE-9  sec  (nanosecond)  solution  time  we 
stud'ed  tie  development  of  the  spark  discharge  canal  m  air  for  the 
ca*o  of  a  dischorge  circuit  with  a  rapidly  increasing  current.  Ue 
compare-:  our  results  with  the  results  calculated  by  means  of 
Drabkin's  end  Braginsky's  theories.  Ue  registered,  exper  i  manta  1  ly , 
r.onal  widening  rates  of  10-12  km/sec.  11  Refs. 

Primary  Keywords:  Gos  Di scharoe;  Spark  Channel;  1E12  A/sec  Current 
Rise  Rate;  Cahnel  Growth;  Experiment;  Theory 
•‘GPYRIGHT  19(-2  AMERICAN  INSTITUTE  0E  PKY'ICS.  REPRINTED  WITH 
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( BRE AKL'OWN  STUDIES) 

C  Gas  E :  tiz  tr  •  1  a  1  ) 

HIGH  CURRENT  S^tRK  CHANNELS 
J  E .  Allen  inn  J  V.  Craggs 
Ji, .  va'nty  1*  Livfpc.nl.  L  '  w  eou :  ,  UK 

iir  .  t  .  sii  j-ju»na  D'  Apr,!  ted  -s-cs,  Vol  5.  PP  446-453  (12/1954). 

i’(i,.'i"'...‘l5  ova  h-  er  made  on  ►  i  gh  current  (up  to  265  kA)  spark 
charf'«-6  m  eii  argon  #i.J  hyjrogen  The  voltaga  gradients  existing 
1  tty  -iia.ioi- j  s  were  dcLe'-minou  by  0  sc  1 1 1  ographi  c  measurements  and 
were  found  to  increase  with  increasing  current  in  tho  range  studied. 
•»awsr  inp-  ts  o‘  ‘v!i»  o*  megawetts  Per  centimetre  length  of  channel 
■  <re  J 1  -  n.:  t  ?-■*,  voltage  gradients.  Rotet  i  ng-mi  r  ror 

r 1  ,  •  r  gr  ,1  •-  s  of  t^e  dituharges  were  taken,  using  a  camera  with  a 

j‘ir;,  gett-r  than  1/5  cf  a  micron.  The  photographs  obtained  show 
n  ijih#'  cf  interest  ng  features  which  are  peculiar  to  these  high 
,  .  r  .  .  d  ••-h.-.rgos  ttio  cFi  ef  one  being  tha  bright  central  core  of 

t.1  v  c-o'ha  gi.  w.-th  ,.,11  photographed  in  every  cose.  Temperatures  of 
about  1E5  Deg.K  were  estimated  from  electron  r.obijitv  considerations, 
'in  antral  ’.ore  of  tho  discharge  appears  to  -,e  due  to  tho 
se»  f  ‘magnet  1 1:  ’pinch’  effect,  and  calcu.nl  ons  based  on  this 
•.'ifo  rprwe  s-j  jgont  that  high  ion  dans. ties  ( approx  1  mately  1E19  per 
cu  cm  )  g,  St  in  the  -.e'-tre  o'  tie  cirg;  the  energy  requirements  for 
sue*’  conditions  are  compat-ble  u .  1  Lhe  measured  power  inputs.  29 
R  4  f  s  . 

PrimjfV  Keywn-ds:  Sna-k  Channel,  Air  Breakdown;  Argon  Breakdown; 

Hydrocao  Breakdown;  Voltage  Measur  ome-i  t ;  Current 
Measurement;  Temperature  Measurement;  265  kA  Current 
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.'WITCHES.  ClDSING) 

Vacuum  Gaps.  Electrical) 

HIGH-POWER  VACUUM  SPARK  GAP 
DC  Mng«rm.in  and  A.H.  Williams 
Los  Alamos  National  Labs.  Los  Alamos. 

;-<8  Sjview  Of  Scientific  Instruments, 
r  0 3/  1 959 ) 

The  design  and  construction  of 
1 y  poser  1  bed .  The  gap  is  capable  o 

if.6  amp  at  voltages  up  to  75  kV  Tho  effect  of  the 
nf  the  g*D  is  briefly  discussed.  2  Refs.  .  4.  ■  _ 

F-imary  Keywords  Vacuum  Spurk  Gap;  Voltage  Grading;  Insulation 

Effects;  75  KV  Operating  Voltage;  1  MA  Switch  Current 
1<J59  AMERICAN  INSTITUTE  Of  •’MYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(C*3.  Electrical,  Electroffvii 

.  HOrt-Itf  LBAtURE  EFFFC1S  OK  FIASHOVER  IK  AIR 

t . I .  A  I  ston 

A  Rey-olle  I  Co.  ltd.,  Hebburn.  County  Durhsm,  U» 

-ocoodi  rg-  'J<  Th»  IEE.  Vo  1  135.  Part  A,  N3  24,  up  549-555  <12/1958). 
I’’®  ** ?r*  report  a  study  of  electrode  tempe'.-iture  effects  On  gas 
br«ai>  dc. <r  t*Por  ,r*©nt »  were  conducted  with  hot  soots  to  1200  Deo  C- 
h;t  ’p5ti  wore  found  to  lower  the  breakdown  voltage 
considerably  in  un . t o r m- f i e 1 d  gaps  but  had  leaser  offect  in  the 
lo..-  eld  rog-one  rf  nenufo  form-field  gap.  This  effect  is  used  to 
the  triggering  MtMniin  of  tr  i  gat  r  on  gaps  6  Re*s 
rnaiery  K*,wCr j»  Cts  b  r  eeh  -.own ;  Electrode  Effects;  Electrode  Hot 
Spot  :  Git  s  Heat  >  ng;  Breaxdow.i  Voltage  Reduction, 
COPER,  G-T:  ,95S  IEe''"'""  '’rev,!,  Sr..K.r  Op.r.t , 
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(SWITCHES.  CLOSING) 

Gas  Gaps.  Electrical) 

HIGH- VC.TAGE.  LOW-INr JCTANCE  SWITCH  FOR  MEGAMPERE  PULSE  CURRENTS 

HR.  («Kgr 

l^w-ence  Berkeley  Lab,  Berkeley  CA 

The  pev  i  i-w  ?*  Scent  fi~  Instruments,  Voi.  50,  No  8.  pp  700*732 

t  0  5  /  1  9  «.  4  > 

A  switch  *  descrined  that  w*)l  handle  pulse  Currents  of  several 
ai'llirrs  -f  ainere  act  stand  off  OC  supply  voltages  of  ovgr  thirty 
A'.oeuits  It  ■ s  useful  in  powering  fast  pinch  devices  such  as  those 
*sod  m  thermonuclear  resear*h.  5  Rofs. 

pr.mary  Keywords  low  Pressure  fas  Switch:  lew  Inductance:  High 

Reliability:  Lcng  Switch  life:  Plnsmo  Befflo.  From 
Dielectric 
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(INSULATION.  MATERIAL;  BREAKDOWN  STUDIES) 

l  S<5 1  >  d ;  Surface  Flasnovor) 

LICHTENFIRG  FIGURES  ON  VARIOUS  ELECTRICAL  INSULATING  MATERIALS 

A.  Kauashtma  and  5.  Hoh 

College  Cf  Technology.  Seikei  University,  Tokyo,  Japan 

IEEE  Transact  ions  On  Electrical  Insulation,  Voi.  EI-I3.  No.  1.  pp  51-56 
(  02/1978  ) . 

Tho  surface  discharge  on  insulating  solid  materials  was  recorded 
by  a  Conors  wth  high  speed  films  'h,s  simple  method  was  found  *o  be 
useful  for  the  t  n  vest  i  g«.  t  *  on  of  the  surface  d.sc'u-ju  on  various 
insulf.ting  -materials.  Lichtenberg  figures  on  the  surface  of  so  -  an 
typos  of  <  nsuiat  mg  material  were  determined  by  this  method,  The 
starting  voltage  for  the  formation  of  lichtenberg  figures  was  found 
to  depend  on  the  surface  resistance  of  the  insulating  material,  wmlv 
the  rate  of  thB  devel opr, on*  of  surface  discharge  wth  the  applied 
voltage  depends  on  the  relotive  permittivity  of  the  insulating 
materials  It  is  expected  that  the  dielectric  strength  of  on 
insulating  material  can  be  improved  by  covering  its  surface  with 
h-ghlv  resistive  materials.  s  Re's 

Primary  Keywords:  lichtenberg  Figure,  furfeco  Fleshover;  Photographic 
Diagnostic.  Flashover  Voltage  Surface  Resistance, 
Insulator  Pe-nittvity 
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( PART ICl E  BEAMS,  IPH;  INSULATION.  MAGNETIC) 

(  General  i  or. : 

MICRDSECOHu-Pl'LvE  INSiIATION  AND  INTENSE  10H  BEAM  GENERATION  IN  A 
MAGNc’ICALLY  INSULATED  VACUUM  DIODE 

S.C.  Luckhardt  And  H.H.  Fleischmenn 

Cornell  Un-versity,  Ithice.  NY  14850 

Applied  Physics  Letters.  Voi.  30.  No.  4.  pp  182-181  (02/1977). 

The  insulation  and  ion  gene-ition  char  a<  •  e '  •  •  t  i  c  s  of  roMia! 
magnetically  insulated  diodes  were  tasted  u«ir.y  --c^oseccnd  ultayv 
Pulsles  from  a  Marx  generator  with  magr.et'C  fields  ra-giny  up  to  ?C 
■  -G,  voltages  of  150*300  kV.  and  gap  wirths  of  0  i-C.)  cm  voltage 
standoff  wo?  observed  for  up  to  4  ..tt»n  using  gr«pt.ite  t> 

metallic  electrodes.  With  plasma-pr  ouur  • '  ;  ■  y'ury  f-.  .’ament  anodes 
high-energy  ion  beam  pulse  lengths  o'  -v  »  v.ios.co'-ds  and  (n..' 

charge  generation  densities  of  up  t  -  >  n.c,c>-otr,  swc'SO.cm 

obtained.  16  Refs. 

Primary  Keywords:  Vacuum  Diode  ir  hc.*m  '.e*  „rxt  •  or  :  M  »  c  r  o  se:  ->  id  »‘u  ' 
L*ng»‘*;  rr-«  Co;  «  -  - .  Gra«w-.te  (  ".ac'rodei  hata 


COPYRIGHT  1  977  AM?  k : " 

PERM] SSi  N 


RFP«!h1f.  ;  h I  T H 


7771 

(BRFAKDOWM  ST'.L  tS> 

(Gas.  Tie  *  r  .  c  a  > 

ON  THE  PLlE  rr  i HE  ELECTRON  IMPACT  lOHISATign  AND  ELECTRON  SCATTERIN' 
CROSS  -ST'"U0N  In  THE  BREAKDOWN  STRENG’k  !;P  DIELECTRIC  Gr.SES 
l  G.  Chr  :  •  *  0-  .  ou .  0  R.  Janes  and  R  A  Mathis 

Oak  Ridge  Nav-e.*aj  La*..  Oak  R.dge-  rN  3  78  'G 

Jrv  +  nai  f  *  Phy i  .1  D;  Applied  Pnyjies,  fol  12.  No  8,  pp  122T-1216 
» 08/19  7 0  )  . 

In  t1-  *,  P  per  we  discuss  the  role  of  ♦ho  electron  impact 
i  On  i  sat  *  n  ‘  cross*  sec  t  ’  cn  sgme/«ub  i, (epsilon*  and  the  electron 
sr.attc-  cross*  IQt  ♦  *  on  •  i  ;m»/f,ul)  SC/(epS,lon)  as  a  fu*ic*>fcr.  ci  t 

elect-:.  ene-gu  erslon  i-  V-s  breakdown  Strength  o'  gx  s« O' m  •  « t  jr  ©  • 

F  o’jr  yi:»i  (Np,  Ar,  N/sjh  2  /  and  S’  /sub  6  M  ^nr«  chosen  ‘or  i  nipt 
s.gra'S’O  (/(epsilon)  ant  sigma/sub  «f(#p«i  icn)  at  low  energies  are 
Known  D  i  "-ec  t -curren  t  breakdown  strength  measureme/-  ts  on  He,  A  r.  ;*•» 
♦  SF/suh  6/).  (Ar  ♦  SF/sub  A/).  tN/su)>  ?/  ♦  N»  *  SF/sub  6/)  and 
(N/Sub  2'  *  Ar  *  Sr/»ub  T.  / )  were  man:  n*>u  e-e  reported,  using 
sc ‘'pr © -r n- s*  he r o  to  npi-ere  and  SO” or©  -of  i »•  1 1  .»•  eie-trodo 
OPor*:'  c-s.  Cn  •  ba«  s  rf  tne^e  mea  .  j  -  emen  t  s  "  tJie  on 

signs/ sub  trs  (or-ai  1  on  )  Aid  sema/suh.  i /(eos.  ;  m  ,  L  w<.s  concluded 
♦nat  the  r#’jF»’  tud«  of  »:  j»,9.  iub  a.  /  <  op  s  i  1  or  )  *i  sub  i  cn ,  sa  t  i  on 
(epsilr  *■  1)  and  especially  at  sube  cc  i  ta  1 1  on  'epsilon  »  energy  0f 
lowest  e»c**ed  electronic  »,*ate)  »ntrynr,  is  much  morn  jiyrnf  ic«r‘  n 
ef'ec’i-g  a  nigh  dielectric  streigth  than  is  i'y:r»'  sub  i/(ens<lon) 

The  e'fe-t  of  per  floor  mat  ■  on  and  static  f»«  !  a*  i  sab  i  .  1 1  y  on  sigms/sub 
'/(epsil'n)  ’s  aiso  discussed.  28  Rofs 
Ft  imary  KeyworOs:  Gas  Breakdown;  Electron  I«.pac?  .  -iectron  Scattering; 

I  ><  •  rat  i  o*  Cross  Sec^’on;  $phar#»rh  ere  Gap  , 

S:  he  - »  nione  Gap;  Rod- plane  Gap.  )-eor.  Gas  ■  A-gori 
C-es;  Mp->-F,geri  Gas;  SF/sub  6/  Gss 
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'  ,ST1CLE  BEAMS.  U«;  INSUl  AT  I E”* ,  MAGNETIC) 

1  ,-e  erat  i  on  ) 

PRODUCTION  OF  INIENSE  PROTON  FlUYES  IN  A  MAGNETICALLY  INSULATED  DIODE 
R.  Dre-ke.  C.  E  i  c*ionberyer ,  s.  Humphries  and  R.  Sudan 
Cornell  University.  Ith-ca,  HY  14J50 

j o u ■ r a .  Of  Applied  Piysics.  Voi.  47.  No.  i.  pp  85  87  (01/1976). 

A  magnet i c o 1 1 y  insulated  diode  has  been  used  to  produce  intense 
f’-.ixes  cf  protons  wth  h  i  gh  efficiency.  Currents  in  excess  of  4  kA 
’  rur-ert  density  greater  then  50  A/sq.cm,  have  been  produced  in  a 

.V  nsec  bursts  at  ene-gies  up  to  200  keV .  The  system  appears  to  be 
easily  scalable  to  hgher  par»mat»rs ■  The  extraction  of  tha  beams,  as 
wall  as  geometries  in  which  current  densities  of  kA/sq.rm.  may  be 
realised,  nr®  discussed  8  Refs. 

Primary  Key wc-ds  Icn  Bafi™  Generation;  Magnetically  Insulated  Diode, 
200  I19/  Bnam  Energy,  4  kA  Beam  C-irrent;  50  ns  Pulse 
L  ength 

COPYRIGHT  l976  AMERICAN  INSTITUTE  OF  PHYSICS ,  REPRINTED  WITH 
PERMISSION 
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i BREAK DOWN  STUDIES,  INSULATION.  MATERIAL) 

(Liquid.  Elect'iral:  Liqu’d) 

PROGRESS  IN  :hE  FIELD  0p  ELECTRIC  BRE( KD3WN  IN  DIELECTRIC  LIQUIDS 
«  H-  S'  e  -t-nugn,  .  C  Do/irs  and  S.J  Rrad 
■  crorrl  Elort'i%  Co.  Sc  her.t-c  ta  dy  hv  i;>Cl 

•SEE  I  •  ansae  t  c*ns  On  Electrical  Inr,.  l-it  i  on,  Voi  EI-13,  No  4,  pp 
24  9-  f.fi  {  r /  s’.  7  8) 

ro*  s ore  * • r t y  years  the  mechanism  of  electr.c  breakdown  m  liquid 
i  nsu  I  at  *  o'i  hns  bee-  a  sub;ect  of  greet  interest  for  both  theoretical 
•>s  wall  as  pr  ilti.a!  reasons.  Uver  tho  yea  s  a  number  of  promising 
hypotheses  ;♦  t  '9f  krtokn  ttr.ve  iiB6-  adv.incad  and  it  has  been  necessary 
tr,  :n  d’fy.  r  .4  io».>  i.»m  reject,  i  nt  erpretat  ■  ens  cf  the  breakdown 
nta  as  od<Jrt<o->al  me**  imenta  1  eviderce  hr, a  been  accumulated.  In 
t  n  •  r  er-r  t  .  we  s‘--a  1  first  examine  sot*  of  ttie  difficulties  which 
are  e-  :ojn*8red  «n  the  men iur em®r,t  ard  interpretation  of  breakdown 
r  i«io«i'i*  in  ♦he  1  *  <i ,  ’  d  State  Ccmpar  ■  sons  and  ger.are  1  i  zat  i  ens  with 
'9a«.rt;wr  •.  n  qa«es  s-  d  sclids  will  be  rpade.  wherever  possible.  The 
cor.-f-nt  of  th.-  '  nt-ifi»ic  st'ength'  rf  a  liquid  will  bp  d'seussed,  as 
well  ns  the  Jawlcpment  of  the  very  mnortent  experimental  techniques 
which  have  been  uses  i  i  c'ndvct»on  and  hrenkdowr.  studies.  122  Refs. 

P  r  :  nt  r  »•  <r  i.p-rJs:  Cf/n,’  1  s  Ou  »  d  B-eakdown;  Diagn,;s‘  i  cs;  Comparison 

W’tli  G.’S  Breakdown;  *.T:itririsic'  Dielectric  Strength; 

Therms!  Ru"|.wi.y 
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•  su: ’ CHES ,  CLOSING) 

■Vacuum  Gons,  electrical) 

SGML  PROPERTIES  OF  A  GRADED  VACUUM  SPARK  CAP 

J.H  Mat hr*  and  A  H.  Williams 

Los  A  ;  airoi  Notional  Labs.  Los  Alamos,  NM  67545 

’  he  Review  Of  Scientific  Instrum.en*  s.  Voi  3l  ,  No.  3.  pp  297*303 

(05/191C). 

A  h  gh  new#',  low  inductance  vacuum  **perk  gao  combination  (crowbar 
and  m=*  ’  n  switch)  is  desrnbed  wh-ch  ,5  capable  of  DC  oporations  over 
a  wide  voltago  rar.ge .  The  electricr!  properties  are  discussed  in 
regard  to  shnrtirg  and  multiple  swteh  operation.  The  principal 
difficulty  o*  vacuum  span*  gans,  the  costn.g  of  the  inner  surface  of 
the  wiiulator  with  evaporated  and  «puttered  electrode  materiel,  is 
absent  in  tins  design  after  coid  i  t  .  cn  i  ng .  A  mechanism  to  account  tor 
th’S.  based  on  the  cstaol i shment  of  a  large  number  of  nucleation 
centers  on  the  insulating  wall s.  is  shown  to  be  consistent  with 
obit'viit'iin  IS  Refs 

Pnmary  ►oyi-o'-ds:  Vacuum  Spark  Gap;  Crowbar  Switch:  Starting  Switch; 

High  Power;  Low  Inductance;  Insulation  Conditioning; 
Mrtol  Vapor  Absorption 

COPYRIGHT  I960  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERM’. SSI  ,’N 

7  V  8  r, 

■  I  SUL.,T  (UN.  MATERIAL  ) 

■  Comp  >•  i  t#  ) 

•:i-*  TPCFEPIUS  of  solid-,  iquid  compos:,  e  dielectric  systems 

Par  - 

-.‘ri.nl  la-.,  jorch  Arscc  .it:  on.  L  as th>-r bead •  Surrey,  UK 
..  Tfr-iyj,.-  i  an  n  C.>  (  rical  Insulation,  Voi.  EI-15.  No.  4,  pp 
? 8 •* -  5 '  8/  1  9  ‘  5 

T*-e  rh>  «•:  me  ,n ;  og  >  •  a  1  aspects  of  the  electrical  properties  of 
so  a •  5  lirj'd  dieioc'rics  are  discussed  with  special  relevance  to  the 
ut  i  1-  :«t  icn  rf  *uch  svs*.  vms  at  high  electric  stresses.  The 
•no#  •  -«r  r  . .  nt  ec«  H-.ic*  ion ,  dielectric  loss  and  breakdown  in  the 
k,,.  ...  ..sen  saw  j/#n  related  to  the  Performance  of  the 

i  ,.  i  -*  si’Stum  as  a  wnoio  T?i«  affects  of  solid  dielectric 
t  *  ..I  *  I- e  ■>  .(  thickness  nave  been  developed  and  associated  with 
.  issible  bieakdow-  processes  for  the  impregnated  dielectric  in 
••r-.,-t  -ai  situations.  T*ig  uso  of  plastic  films,  with  or  without 
.aoer  .  n  i  rp- egn.it  vd  <arac<tors  is  treated  at  some  length  as  e 
i#'u)  device  *or  develop-ng  the  criter-a  which  are  important  in  all 
.>-g*Iy  stressed  solid-l>qoid  systems.  Considerable  attention  is  given 
to  a-j  ng  pi-moneio  arci  the  way  ;n  whir  i  they  may  lead  to  various 
form-  of  failure  ’n  impregnated  systems-  Comprehensive  data  are 
P'jv  rlert  from  a  sumoary  of  **iq  literature  relating  to  effects  of 
temperature  and  eiectr  c  stress  applied  singly  and  in  combination. 

T^e  effects  of  1 1  f  e-r>roi  nng  i  r.  j  additives  have  been  discussed  briefly. 
6  4  9  p  f  .s , 

n  r  » mo r  y  Keywords  Sol  -.  d-  1 1  qu  >  d  Composite  Insulation;  High  Insulation 
jtrvj?;  losses;  Insulaticn  Breakdown;  Plastic  Film 

T nsu I o t  >  cn 
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(BREAKDOWN  STUDIES) 

C  Ga  s ,  F ler  tr  t ca 1  ) 

STATIC  FIElD  BREAKDOWN  OF  SF/SUB  6/-N/SU8  2/  MIXTURES  IN  ROD-PLANE  GAPS 
N  h.  Pal'k.  A  M  Qureshi  and  G.3.  Theophilus 
University  of  Windsor,  Windsor.  Ontario#  Canada 

IFEF  i  ons  ,'1n  Electrical  Insulation.  Vol .  EI-14.  No.  2.  PP  61-69 

(04/19?9  • 

The  i-atic  fiald  brtakdoun  and  corona  character i st i ci  of  SF/»ub 
6/-N/sub  ?/  *'  fti#rs*  in  n©n-t,n»fcrm  field  gaps  for  aopliad  voltages 
of  positive  and  negative  polar  ties  are  discussed.  Mixtures 
contain. rg  Q  to  1001  SF/tub  6/  are  studied  over  a  pressure  range  of 
ICO  to  530  kP*  Th#  ra^lts  show  that  for  such  gaps,  the  dielectric 
behavior  of  SF/sub  fe/N/sub  2/  mixtures  is  very  similar  to  that  of 
Pur#  SF/sjb  6/  A  d i sco i t i nu i ty  is  reported  m  the  breakdown 
*e 1 tage-p-essure  character > st » c s  of  SF/sub  6/  and  SF/sub  6/“N/sub  2/ 
mixtures  who-  the  rod  electrode,  is  positive  The  pressure  at  which 
this  rf  ■  s.-onf  i  a  j  » ty  is  observed  •»  higher  for  the  mixtures  thon  for 
pure  *F,  s>#b  6'  and  is  effectei  by  the  mixture  ratio.  The  breakdown 
voltage  to"  certain  mixtures  »s  up  to  70%  higher  than  that  of  pure 
SF/#uu  6-'  W*  un  the  rod  e'e  t'ode  is  negative,  breakdown  strength  of 
N/ sub  ?/  <s  very  sensitive  » s  the  presence  ot  siral  1  amounts  of  SF/sub 
4/  and  is  elmcs*  doubled  i*  ■)  r*T  ot  SF/sub  6/  is  added  to  N/sub  2/. 
The  breakdown  and  cc'ene  c  ha-  #  ;  t  *<■  i  st  i  cs  are  discussed  in  detail  23 
Rets 

Primary  keywords  Gas  Breakdown.  Nitrogen  Gas.  SF/sub  6/  Gas:  Gas 

M*x*ure.  Rod'nlana  Gap;  Both  Polarities,  Breakdown 
D>  s continuity*  10C-40C  Kpa  Pressure  Range 
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<  BREAKDOWN  STUDIES) 

(Gas.  :  i  a  r  t  r  t  r  a  1  J 

THE  CHANNEL  0*  THE  SPARK  DISCHARGE 

J  U .  F  1  ov.«r  s 

Genera'  Tlectrie  Co.  Pittsfield-  MA  C1201 

Physical  Review.  Vol.  64,  Nos.  7  And  8  pp  725-235  (10/1943). 

The  luminous  channel  of  the  spark  discharge  and  the  discharge 
current  are  simultaneously  measured.  It  is  concluded  that  the  spark 
discharge)  in  air  attempts  to  establish  a  channel  in  which  the  current 
density  is  e  constant  value  of  the  order  of  1E3  amperes/sq.cm.  During 
the  formation  of  the  chonnel •  which  takes  place  Dy  an  expansion 
process  producing  a  pressure  or  »otnd  wove,  the  current  density  is 
much  greater.  Throughout  most  of  the  formation  time  and  the 
subsequent  history  of  the  channel ,  the  light  energy  which  is  radiated 
is  proportional  mainly  to  the  currant  within  the  channel.  From 
potential  measurements  and  the  photographic  records,  tho  energy 
requirements  for  development  are  considered,  and  some  possible 
relations  of  these  requirements  to  the  electrical  circuits  are 
discussed.  The  data  are  also  discussed  in  relation  to  the  progression 
of  streamers.  The  pilot  streamer  theory  of  the  lightning  discharge  is 
indicated  to  be  unsatisfactory  by  comparison  with  measured  dischsrge 
Character i st i cs  and  the  associated  roles  assumed  for  diffusion  and 
recombi nat i on  processes  in  the  spark  discharge  channel  do  not  appear 
valid.  23  Ref s . 

Primary  Keywords:  Spark  Discharge;  Radiation  Measurement;  Current 

Measurement .  Air  Breakdown;  Pressure  Wave;  Streamer 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Electrodes:  Vacuum,  Electrical) 

THE  INflUfNCE  OF  SOI  ID-STATE  COHESION  OF  CONDITIONED  METAL  ELECTRODES 
ON  THE  F.L  ECTR1  CAL  STRENGTH  OF  THE  VACUUM  GAP 
A.K.  V i jh  A  „ 

Hydro-Quebec  Institute  cf  Research,  Varennes,  Quebec,  Canada 
IEEE  T  ran  sect  >  o<>5  On  Electrical  Insulation.  Vol.  El-11,  No  4,  pp 
169-162  (12/1976). 

The  sol'd-state  cohesion  of  metals  maintaining  electrical  stress 
across  a  vacuum  gap  appears  to  determine  the  magnitude  of  the 
electric  strength  of  the  vacuum  gap.  For  conditioned  electrodes 
(presumably  free  of  adsorbed  and  nxide  layers)  under  :)i  r  ec  t-vo  1  taye 
conditions-  higher  electric  strengths  are  associate.!  w  th  metals 
havino  K,0h  metal-metal  bond  energies  and  v  ca  versa.  7  Refs 
Primary  Keywords-  V«cuum  Breakdown;  Electrode  Effe.'ts:  Sr  1 1 J  State 
Cohesion;  Mi cropart i cle ;  Electrodn  Conditioning 
COPYRir.w  1976  IEEE.  REPRINTED  WITH  PERM'S  'ON 
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(SWITCHES, 


OPENING) 


(Meehan i cal ) 

THE  NATURE  OF  MET  A)  -  FI  r  F  T  *CDF  5/ 3  F/ Sb  5  f  '  FE'CT  ^ns  ,  •'  ' 
DECOMPOSITION  DDF  "0  7  .  R|  C'  “CURRENT  :  N  .  J  *R1.®  T  ;  OH  UhC.-k 
CIPCu! * -BREAKER  CON'.TIONS 


iR'SUB  6/ 
S!M"I ATEb 


A.K.  V i ?h 

hydro-Quebec  Institute-  cf  Research.  Varornes  Quehar,  U£.n«  :.a 
IEEE  Tr,  nsoct  »  ens  .  r  'lectr-ra,  lrsulntion.  Vo..  El-11.  N--  4.  PP 

157-160  (12/.476  .  , _ „ . 

The  n»tu'»>  rf  t  a  l /S  F  /  sub  4/  reactions  unorr  d  i  rect-cur  rent  U)C  ) 

Simulated  c J  -  ■tin  t -*..r  eake-  ernditions  has  been  examined  in  order  to 
explore  1)  H>o  •  dt  it  i  ty  -  f  the  processes)  rears,  nsibl  e  for  the 
different  -jh  of  electrode  ccnsunr  t  -  c  n  to-  various  pure 

metals:  7)  *'-e  determining  the  different  rate-  of  reaction 

with  SF/sub  6/  ?'ji,.i-vicl  for  different  mut.t.s.  It  is  concluded  that 
hi  gh-cu-r-qnt  arc  '  fOS'On,  which  would  be  expected  to  consume  the 
motel  m  Thu  aesa-  ce  of  S^^sub  6/  is  also  tt.e  primary  mr.de  c*  weight 
loss  of  e  1 ’  v  r  odes  in  the  presence  of  SF/sub  A/.  The  rates  of 
reaction  o'  n>fl  evaporated  m,>(rli  seem  to  be  related  to  their 
tendencies  to  attack  SF/sub  6/  at  the  sulphur  'site*  and  not.  as  is 
gone-aily  assumed,  at  the  fluorine  ’sites.’  Rathor  good  correlations 
are  observed  between  the  reaction  ratrs  and  the  heats  of  formation 
per  equivalent  for  metal  sun’  ides  or  the  electrode  o>tPntials  for 
me  ta  1 /met  q  1  sulphide  e  1  ec  t  r  or.’o-  .  5  Ref? 

Primary  Keyword s:  DC  Cirru  t  freaknr;  Gas  el  tetrode  Re-  ction;  SF/sub 
6/  Cos.  tier  trade  Erosion 
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C  BREAKDOWN  S’LDIES) 

(Surface  f'la-hover) 

ThrjRY  OF  THE  SECONDARY  ELECTRON  AVALANCHE  AT  ELECTRICALLY  STRESSED 
INSULATOR-VACUUM  INTERFACES 

K  .  D  B«i ge-on 

Sard' g  Lab-,  Albuquerque.  NM  87115 

Journal  Of  Applied  Physics.  Vol.  48,  No.  7,  pp  3073-3080  (07/1977). 

Sovorai  aspects  of  tne  secondary  emission  avalanche  along  an 
insul. ‘or  surface  (which  is  believed  to  play  a  role  in  insulator 
fiashsver)  are  addressed  theoretically.  The  saturation  condition  for 
th#  tw  1  extremes  of  supply- 1  imi  ted  and  spaee-cha rge-  1  urn  ted  current 
era  obtaned  in  analytic  form,  and  comparison  with  the  computer 
simulation  of  Anderson  is  made  Also,  the  effect  of  a  strong  magnetic 
i i #1 j  parallel  to  tne  insulator  surface  and  perpend i cu 1 ar  to  the 
«lect»  ic  f'eld  is  analyzed,  taking  into  account  of  the  distribution 
cf  emission  .ingles  it  is  found  that  the  critical  magnetic  field  for 
inhibition  of  flashover  is  reduced  by  a  factor  of  about  2  when  the 
H i s4 - i hut i O"  of  aibies  is  included  in  tho  calculat  on.  14  Refs. 

Prin.nr,'  Keywords  Surface  Flashover;  Vacuum  En  >■  i  ronmen  t ,  Polyethylene 
Dielectric;  Glass  Dielectric;  Secondary  Emission; 
Sup;j  1  y  -  1 1  m  i  ted  Current;  L-poce-r  her  ge- i  \  m  i  ted  Curran- 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

CA  'EPATION  0C  UNIFORM-FIELD  SPARK-GAPS  FOR  HIGH-VCuTAGE  MEASUREMENT  AT 
POWER  FRE  JUENCIES 

F  -M.  Bruce  .... 

rngli.h  Electric  Valve  Co  ltd,  Chelmsford,  Essex.  UK 

P.creodmgr.  0*  The  ICE.  Vol.  94.  Pt .  7  1.  No.  38.  pp  ’3^-154  (04/J  947). 

Soark  gr c s  have  Deen  used  to  measure  high  voitage.  The  best  design 
allows  bree  dewr  thro-gf  a  umfi'm  field  to  r-ovide  good 
reneatab  l  ty  The  auth-rs  describe  such  r.  srark  «no  derive  an 
e-pyr iual  relationship  for  *ie  gap  breakdown  in  th#  range  9-315  kV . 

An  nccurauy  o  2^  is  claimer.  fPr  the  formula.  11  Refs. 

Primary  Keywords:  Voltage  Measurement:  Soark  Gan  Diagnostic;  Gap 

Calibration;  Fmper>cal  Formula;  Gao  ^reparation 
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(BREAKDOWM  S1UDIES;  BREAKDOWN  STUDIES) 

(Liohtnir>a;  Gas.  Electrical) 

COMPARISON  OF  LIGHTNING  AND  A  LONG  LABORATORY  S°ARK 

Wes t i ncho/s#  Resesrch  and  Development  Center,  Pittsburgh  PA 
Frociiing'.  Of  !h,  IEEE.  Vol.  5»,  Hs.  C .  PP  IHE/im). 

Lcng  loDprntory  sparks  are  often  considered  to  be  miniatur 
lightning.  The  salient  properties  of  4-m  -parks  created  by 
breakdown  between  a  negative  rod  end  a  grounded  plane  by  the 
West  inghsuse  Trflffc,rd  6  4  MV  impulse  generator  ere  compared  with 
those  rropcrt’es  of  natural  lightning.  In  particular,  a  comparison  is 
made  cf  thfc  luminous  processes  associated  with  breakdown,  the 
current,  volt.-gg.  oewer .  and  energy  inputs  to  the  discharges,  the 
radiated  v-sicle  socctra,  the  tomporature,  electron  density,  ana 
pressure  if.  tne  discharge  channels,  the  absolute  brood-band  radiation 
in  tnr  visible  and  near  infrared  wavelength  range,  and  the  radiated 
acous4 i c  signals.  The  spark  return  stroke  most  rosembles  a  w«ok 
subseuue''4-  stroke  in  a  multiple  stroke  lightning  flash  The  leader 
tne  SDfi'-k  differ  cons*  derably  from  these  of  lightning. 


processes 
'*  lo4 


.  keywords.'  lightning; 

Measurement 
Mpasur  errent 
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'PlPr.aiE  BEAMS  £LrCTR0/</ 

,&C"QrDEVfi'oifE(i:  OF  AN  ADVANCED  PULSED  ELECTRON  BEAM  ACCELERATOR 
P.  Chimpnsv  .  G  1  u  a  t  *:  h .  K  .  Hielsen,  S  Shope  end  I  Smith 

Fhysic  Jnte-'ia*.  onal  Co,  Son  Leandro.  CA  94577 
F  i  n  t,  1  rent.  Jan  Aug  K  No.  PIFR-726.  I05n  (  10/. 972). 

Ava. lebi 1 i ty ■  AD- / 5 1  A)3 
NT  I S 

no  9C>r{  covers  i)i»  (‘cveiopment  of  a  50~kJ  generator  capable  of 
producing  cu'i  aits  in  avcoss  o*  one  megamper#  at  voltages  approechmg 
r.eXtvolt  wit’i  a  pjlse  width  about  55  nsec.  The  concept  is  to 
ffeea  an  elpcti'on  eccele  a(ing  tubQ  from  two  modules,  each  containing 
r>..l*iflc  llvliir  s'r’plines  arranged  in  a  ser  i  es-par  a  1 1  e  1 
ro-'  i  gir-nt  ’*r  in,.  .  module  uor-te  i  ns  8  Blumleins  with  a  total  output 
Of  0  4  *  .  ♦.  1  MV  The  modular  concept  permits  the  individual  Mylar 
■».i  to  l'.i  asMtblsj  m  air  and  vac  uum-  i  mpragrated  with  coprer 
Sjjji-.a**  *  ut  i  c’> .  The  module  2nd  its  stripl  ims  are  easily  attached 
to  t*-o  ou  lnrat*ng  tube  Additional  modules  can  be  added  to  th# 
preso  L  ces.yn  to  increase  the  machine  power  o Jtput .  (Author) 

Pruifry  Keywords:  Electron  Ac c e ! er « * o r s_Dc s • gn .  Electron  Beams_Pulse 

Gonerators;  Electiodes:  Strip  Transmission  Linos; 
Dielectrics:  Electric  Switches 
Secondary  Keywords;  Marx  Generators 
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(BREAKDOWN  STUDIES) 

(Gas-  Electrical) 

THEOR  *  OF  THE  DEVELOPMENT  OF  A  SPARK  CHANNEL 

S . I .  jragi nsk i i 

Soviet  Physics  jETP,  Volume  7.  No.  6.  pp  1068-1074  (12/,,,-'8>.  . 

Trans  From:  Zhumal  Eksr.t  “  '  menta  1  '  no  i  I  Teora‘icka?,Voi  r,ztki  34, 
1548-155’  (June  1958) 

The  principle  proresae  i  tauir.g  place  in  a  spark  channel  a* 
moderate  currents  •'#  v-a-n ,  r.\.  Solutions  are  obtained  for  the  r.eticn 
of  th#  gas  outside  the  chan*ei .  A  new  tyue  rf  hydrodynamic  jump  is 
conSidered-a  strong  J'  see  :.nut,  wth  e»*ernai  suPi'lv  ot  heat- 
Certain  solutions  nr#  'ound  whch  describe  *  he  state  of  the  gas 
inside  the  channel,  and  exore-Mc,'  «•  »r*  ohtemed  for  tk.e 
cha- ec t e- i st i c  pn-ameters  cf  the  channel  (-adus.  temperature,  ect.). 

1?  Fail. 

Prtmnrv  Keywords:  Spark  Channel;  Hy dr odynam i c  Model:  Moderate  Current; 

Shock  u.ave;  Channel  Irte-ior.  Channel  r.t#nor  . 

Theory 

COPYRIGHT:  1958  AMERICAN  IN-»TI’flF  OF  PHYSICS.  RFPRih'r  WITH 
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(BREAKDOWN  STUDIES) 
tGas.  Electrical > 

EFFECTS  OF  FORCED  CONVECTION  UPON  THE  CHARACTER! 41  in  nc  a  (TCinv 

*C*3Si-^i°“«^SCDI5  "LUSH""  0F  *"  *PPUEI>  '«»NSV«i£  magnet ic~fi  eld 

KfiLr^rs^ESB/KS.-i,^::  sratoiT.igiim 

IxpiriMBt*  WI  conducted  upon  e  130-A  1.1-atm  balanced  eroon  are 
Siru  7*™*  lL*liltlVZlHfr0m4*  **  t?1515  "/a;  •tetrode  .Seeing 
Sode.  witJTerl  ItSiSki!  7  V  *f  ST?**'  on  w*r*  found:  tha  col  i  near 
Ih.  f.jl*  *?!  *  **  *’'■  of  th«  Altctrodai.  ,„d 

*,•  «**tr#ee  mode.  w>  th  are  attachments  on  the  upstream  aides  of  the 
electrodes.  Below  a  critical  velocity  of  about  5  m/.*  thl  cSliS.ar 
2°*?  Dk  *  “**  found*  For  th«  col i near  mode,  ere  isotherm 
di stributions,  cross-sect i onal  shape,  and  profile  varied  Markedly 

i*noth;  **•»• w#p*  i*vt3nxmi¥ 

u*»*tre»m  node.  Significant  lateral  broadening  of  both 
conf  i  gjrations  was  found.  The  effect  of  velocity  upon  the  upstream 
node  mob  to  decrease  the  relative  broadening  qf  the  plasma  7  Refs 
Pr.nery  Keywords:  Steady  Arc;  Cross-flow  Arc?  Tran.v.Jil^gn.t i c 

Broad  n  n  0p*r*tln®  *od»»i  Critical  Velocity;  Arc 
COPYRIGHT  1971  IEEE.  PFPRINTED  WITH  PERMISSION 


7809 

HIGH  VOLTAGE  PUISER  TECHNIQUES  FOR  ElECTROMAONETIC  PUISE  (EMP) 
SIMULATORS 

Granados.  J.T.  Neff,  W.F.J.  Crewson  end  C.H.J,  Jones 
AFWL.  K i rt land  AFB,  NH  $7117 
Final  rept .  Sep  72-Jun  74  (07/1975). 

Availability:  AD-A013  783/AST 

NT  IS 


This  report  presents  the  results  of  both  theoretics!  end  prpcticel 
invest  •  get  ions  eimed  ot  improving  the  performance  of  a  number  of  key 
components  that  are  common  to  aiany  EHP  high  voltage  generators.  The 
advantages  of  component  redundancy  over  attempting  to  achieve  extreme 
individual  component  reliability  ere  outlined.  Common  capacitor 
faults  are  discussed  together  with  eat hods  of  their  detection  end 
techniques  for  circumventing  e  failed  capacitor  in  a  Mar*  generator. 
Mar*  switch  faults  and  timing  irregulanes  are  also  discussed.  A 
specific  dosign  for  a  high  voltage  fuse  for  use  in  Marx  generator 
circuits  which  was  developed  end  tested  ie  presented.  A  cascade  high 
voltage  repeswi tch  is  discussed. 

primary  Keywords:  Electromagnetic  Pulse  Simulators;  Pulse  Generators. 

„  High  Voltage;  Electric  Switches 

Secondary  Keywords:  HTISDODAF 
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(SWITCHES,  CLOSING) 
t  Gas  Gaps .  Opt • cal ) 

EFFECTS  GF  TARGET-ELECTRODE  POLARITY  AND  FOCAL-PLANE  POSITION  ON  A 
LASER-TRIGGERED  GAP 
V  A.  Rodichkin  and  G.Ya.  Rusekova 
r  V.  E'ramov  Instituta.  Leningrad,  USSR 

Soviet  Phyl ICS- lechni cal  Physics.  Vol .  1$,  No.  2.  pp  223-224  (08/1073). 
Trans.  From:  Zhurnel  Tekhn i chesko i  Fiziki  AS,  3A3-3A8  (February  1973) 
Delay  measurements  are  given  for  breakdown  in  an  11.7  am  dir  gap 
t r i ggwr ad  by  a  ruby  laser  with  e  power  of  20  MU.  The  triggering  time 
is  measured  as  e  function  of  applied  voltage  for  various  positions  of 
the  focal  plane  of  the  lens  and  target  polarities.  In  the  voltage 
range  < 3 . 6 -1 . 0 >U/»ub  os/  is  the  gap  breakdown  voltage,  the  delay  is 
reduced  as  the  focal  plane  recedes  from  the  surface  of  the  target; 
the  delay  is  smaller  when  the  target  electrode  acts  as  the  anode.  If 
U  <•  06  U/sub  os/,  minimum  delays  are  observed  when  the  radiation  is 
focusnd  on  the  cathode  in  the  gap.  The  results  are  interpreted  in 
terms  of  shadow  studies  of  charnel  formation.  6  Refs. 

Pnmary  Koywords:  Polarity  Effects.  Ruby  laser;  Air  Gap;  Delay 
Measurement:  Delay  Variation  With  Focal  Point 
COPYRIGHT:  1873  AMERICAN  INSTITUTE  OF  PHYSICS .  REPRINTED  UITM 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

INDUCED  RADIAL  VELOCITY  IN  NONSTATIONARY  ELECTRIC  ARCS 

R.L.  Phillips 

University  of  Michigan,  Ann  Arbor.  MI 

Proceedings  Of  The  IEEE.  Vol.  59.  Ho.  A ,  pp  466-473  (04/1971). 

An  analysis  is  presented  of  the  effects  of  induced  redial  velocity 
on  the  thermal  behavior  of  •  nonstat > on«ry  electric  ere.  An 
interrupted  DC  ere  is  simulated  by  treating  the  linearized  equations 
for  a  cylindrical  plasma,  initially  at  a  uniform  temperature,  when 
the  wall  temperature  is  suddenly  changed  by  e  small  amount  from  the 
gas  temperature.  Due  to  comprossibi 1 i ty,  e  redial  wave  motion  is  set 
up  within  the  gas  which  causes  rapid  ‘nterior  temperature  changes  on 
e  time  scale  much  smaller  than  the  conduction  time  constant.  For 
example  in  e  5-mr  diameter  SF/sub  6/  ere.  wh*ch  is  initially  at  e 
temperature  of  11000  Dog.K.,  the  central  tempareture  will  change  by 
20  percent  in  1  microsecond,  while  the  conduction  time  constant  is 
100  mi crosoconds .  The  possible  imeortence  of  this  behavior  for 
circuit  breakor  arcs  is  discussod.  12  Raft. 

Primary  Koywords:  Nonstot i onery  Arc;  DC  Arc;  Theory;  Cylindrical 

Geometry:  Mall  Cooling;  Radial  Motion;  SF/sub  8/  A r» 

COr'TRIGNT :  1971  IEEE.  REPRINTED  WITH  PERMISSION 
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(INSULATION,  MATERIAL;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Solid;  E-field) 

ELECTRIC  STRESSES  AT  CONDUCTING  SURFACES  LOCATED  IN  THE  FIELD  BETWEEN 
PLANE  PARALLEL  ELECTRODES 

I.  Salvage 

Queen  Mary  College.  London.  UK 

Proceedings  Of  The  IEC.  Vol.  111.  No.  6.  pp  1173-1174  (06/1964). 

Following  thp  reasoning  of  a  previous  papor,  the  authors  calculate 
the  E  fields  at  the  boundaries  of  conducting  bodies  placed  between 
parallel -plane  electrodes  Elliptical  cylinders  end  oblate  tcniroidi 
are  considered  with  their  major  axes  parallel  to  the  field.  Several 
specific  calculations  or#  performed  with  results  presented.  4  Refs. 

Primary  Keywords.  E-field  Calcultion;  Elliptical  Cylinder;  Oblate 
s.heroid;  Panel lel-plane  Electrodes;  Laplace's 
Equa* • on 

COPYRIGHT:  1964  IFE 


(INSULATION.  MATERIAL;  BREAKDOWN  STUDIES) 

(Solid;  Gas.  Electrical) 

ELECTRIC  STRESSES  IN  GASEOUS  CAVITIES  IN  SOLID  DIELECTRICS 

S.  Selvage 

Leeds  University,  Leeds.  UK 

Proceedings  Of  The  IEC.  Vol.  111.  Me.  4.  pp  1162-1172  (84/1*64). 

The  E-fields  in  elliptic  cylindrical  and  oblate  spheroid  cavities 
In  e  solid  insulator  ere  th«  subjects  of  this  oeoer  The  E-fielda  are 
calculated  far  the  general  case  of  the**)  cavities  for  sevarol  cn*«* 
of  peral lei -plane  electrodes.  Several  specific  ca>es  ere  con»iu«-« 
with  date  presented.  18  Pets 

Primary  Keywords:  Solid  Insulation;  OasOous  Cavity;  Elliptic 

Cylindrical  Cavity  Oblate  Spheroid  Cavity;  E-fiald 
Calculation;  Perel 1 al -plane  Electrodes 

COPYRIGHT;  1 944  I  EE 
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(ELECTROMAGNET IC  LAUNCHERS) 

"*E*ECT»ri.«GNETIC  ACCELERATION  OF  MACRORART XCLES  tO  HIGH  VELOCITIES 

S.C.  RasMriQ'  and  Q.A.  Marshall 

Australian  -‘rtio-al  University.  Canberra.  Australia 

Journal  c-t  tpnl*eJ  Physics.  Vol  49,  No.  4,  pp  2S40-2542  (04/1978). 

An  inrf.,(*iv»ly  driven  rail-gun  maeropar  1 1  c  1  •  accelerator  has  bean 
built  1 1  vMfi  velocities  of  5  1  km/s  hove  been  obtained  using  an  arc 
as  the  driving  armature.  Simple  theory  is  shown  to  be  adequate  for 
predicting  rei 1-gun  performance  up  to  that  velocity  an0  for  designing 
rail  guns  for  lounehing  largo  masses  7  Refs. 

Primary  Keywords:  Rail  Gun;  Inductive  Energy  Store;  Arc  Driver; 

Performance  Tost 

COPYRIGHT:  197$  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

( Gas.  Electrical) 

FORM  FACTOR  METHOD  YIELDS  THERMAL  CONDUCTIVITY  AND  RADIATED  POWER  Of 
NITROGEN  ARC 

N.M.  Pflan*  (1)  end  D.T.J.  Ter  Horst  (2) 

(1)  Alii s-Chelmer s.  Boston  Plant.  Boston,  ma 

(2)  Eindhoven  University  of  Technology,  lindhevan,  Netherlands 

Proceedings  Of  The  IEEE.  Vol.  54.  No  4.  pp  601-604  (04/1971) 

Thp  form  factor  method  for  the  determi not i on  of  thermal 
conductivity  is  applied  *.o  experimantal  results  obtained  with  a 
cascade  are  in  nitrogen.  Experimental  and  thaorotical  thermal 
conduct i vi t i as  agree,  even  at  temperatures  above  10000  Dag  K.  % * 
-other  high  radiation  lottos  are  taken  into  account.  This  resul*  does 
not  change  si  gn  i  *  i  c  ant  ly  when  reabsorption  is  considered  by  mea'-s  nf 
an  absorption  form  factor  and  the  total  absorbed  power.  11  Refs. 

Primary  Keywords:  Nitrogen  Are.  Cascade  Arc;  Thermal  Conductivity; 

Radiated  Power;  Experiment;  Theory;  Form  Factor 
Method 

1971  IEEE.  REPRINTED  WITH  PERMISSION 
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( BREAKDOWN  STUDIES) 

(Gat .  Electr i ca  1  > 

INFLUENCE  OF  DIFFUSION  AND  NONEQUU IBRIUM  POPULATIONS  ON  NOBLE-GAS 
PLASMAS  IN  ELECTRIC  ARCS 

J.F.  Uhlenbusch  and  E.  Fischer 

Tho  Technical  University.  Aechon.  FRG 

Proceedings  Of  The  IEEE.  Vol.  S9.  No.  4.  pp  57B-SB7  (14/1971). 

Measurements  and  calculations  of  temperature,  done!  time,  and 
f ield-strength-eurrent  character i at i cs  of  cascade  arce  burning  In 
noble  gases  under  atmospheric  pressure  are  reported.  The  evaluation 
c-f  measured  ere  data  assuming  Saha  equilibrium,  complete  local 
thermo!  equilibrium  (LTE> »  is  not  in  agreement  with  the  detailed 
solution  of  tho  balance  equations.  Solutions  of  these  equations  era 
compared  with  results  following  from  measured  line  intensities  only 
solving  the  rate  equations  in  connection  with  the  electron  energy 
balance  and  tha  equation  of  state.  For  helium,  both  methodp  give 
results  Which  agree  within  a  f«w  percent.  The  deviation!  from  Saha 
equilibrium  era  caused  by  diffusion  and  the  overpopulation  of  ground 
state  eloms.  Tha  excited  atoms,  however,  ere  nearly  in  equilibrium 
with  free  electrons  m  tho  range  of  electron  densities  reached  in  our 
experiment  (partial  LTD).  Measurements  of  E-l  character i st ics  agree 
with  calculated  date,  i«  diffusion  ie  taken  into  account.  A  simple 
cri(e*-'pn  for  the  limit  botween  diffusion-dominated  plasma  and  a 
Plasma  in  thermal  equilibrium  is  derived.  19  Refs. 

Primary  Keywords:  Noble  Gas  Breakdown;  Atmospheric  Pressure; 

Temperature  Measurement ;  Experiment;  Theory)  Saha 
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(INSULATION.  MATERIAL)  BREAKDOWN  STUDIES) 

(Ces;  Gas,  Electrical) 

IN 3U1 AT  ION  PROPERTIES  of  compressed  electronegative  oases 

F  R  Miwrl 

•roceed  nvs  Of  The  IEE.  Vol.  104.  Pert  A,  No.  14.  pp  123-138  (04/1957). 
'he  breakdown  voltages  of  eeverel  gases  ere  determined  for  AC.  DC , 
and  impulse  voltages  end  for  RF  m  this  paper.  Among  the  gasee  taated 
are  SF/sub  6/.  CF/sub  4/.  CF/sub  3/C/,  end  CF/eub  2/  Cl/eub  2/. 
Several  field  configurations  were  used,  gas  pressura  was  variad.  and 
the*  experiments  were  conducted  both  with  and  without  ionizing 
radiation  present.  35  Refs. 

Primer**  Keywords:  Gas  Insulation;  h  electric  Strength;  Oas  Breakdown; 

Several  Gases:  SF/sub  4/  Gas;  Fluorocarbon  Oeaat)  DC 
Voltage;  AC  Voltage;  Impulse  Voltage;  Radiation 

COPYRIGHT:  1957  IEE 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

IONIZING  GAS  BREAKDOWN  WAVES  IN  STRONG  ELECTRIC  FIELOS 
R.  Klingbeil,  D.A.  T i dman  and  R.F.  Fernsler 
Univarsity  of  Maryland,  College  Park,  MD  20742 
Tho  Physics  Of  Fluids.  Vol.  15.  No.  11.  pp  1969-1973  (11/1972). 

An  analysis  of  ionizing  potential  waves  is  made  which  includes 
nhot  oi  cm  zet » on  .  It  is  found  that  photoioni  zat1.  on  plays  an  important 
role  m  the  avalanche  propagation.  Velocities,  electron  densities, 
and  temporaturas  are  given  zs  a  function  of  electric  field  for  both 
negative  and  positive  breakdown  waves  in  nitrogen.  11  Refs. 

Pr«mary  Keywords:  Iomzing  Potential  Wave;  Avalanche  Breakdown; 

Photoionization;  Avalanche  Velocity;  Nitrogen  Gee 
COPYRIGHT!  1972  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(liquid.  Electrical) 

OBSERVATIONS  OH  THE  INTIRMITTENT  ELECTRON  EMISSION  IN  LIQUEFIED  NITROGEN 

Y.  Mu rook* 

Darwin  Academy  Of  Japan,  Kashi rimiru,  Yekosuke.  Japan 

Journal  Of  Applied  Phyies.  Vol .  AS.  No.  1.  pp  134-1*2  (81/197?). 

Tha  prebreekdown  mechanism  in  liquefisd  nitrogen  has  boon  atudiad 
by  using  a  aodifiad  optical  ScKliarqn  system.  Tha  present  method  ha a 
tha  advantage  of  observing  tha  drift  velocity  of  tha  diaturbanca  in 
liquids  and  tha  prabraakdown  aachaniaia  by  using  a  small  disk  inataad 
of  a  knifo  adga.  Thus  tha  diaturbanca  occurring  dua  to  tha  charga 
carriars  can  bo  racordad  on  tha  scraan  with  an  intensity  which  is 
proportional  to  tha  rata  of  tha  rafractiva  index  ehanga.  The 
Mobilities  of  tha  negatively  charged  carriers  derived  froa  tha  drift 
velocity  of  tha  disturbance  fall  in  the  range  of  1.1  k  IE- 2  -  1.85  x 
IE-1  sq.cm, /V  sac)  in  liquefied  nitrogen,  and  also  that  of  tha 
quesifrea  electrons  localized  in  tha  tiny  bubbles  (7.95  x  lt-A 
sq.cn. /V  sac)  as  calculated  theorat i cal ly .  17  Refs- 

Primary  Keywords:  Liquid  Nitrogen  Breakdown:  Prabraakdown  Mechanism 

Schlioren  Diagnostic;  Disk  Bsan  Obstruction;  Charge 
Carrier  Mobility;  Gas  Bubbles 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PREDICTION  OF  CONDITIONS  FOR  A  SINGLE  PULSE  DISCHARGE 

P . M .  Sherman 

Uni«f#M  ty  of  Michigan,  Ann  Arbor.  MI 

Journal  Of  Aopliad  Physics.  Vol.  *8.  No.  I,  pp  1A5-1AA  (81/1877). 

An  fi»oi'ie«!  method  is  presented  for  the  prediction  of  conditions 
necessary  to  obtain  a  single  pulse  discharge  with  no  oscillation,  no 
restrike,  and  no  residual  energy  stored  with  2ero  currant  and  zero 
voltage  at  the  end  of  tha  pulse.  An  IRC  circuit  with  a 
1 A .  ?-«*»:  croFarad  capacitor  charged  to  voltages  between  2600  and  20000 
V  and  discharging  through  wires  of  different  metals  was  employed  to 
obtain  necessary  conditions.  It  is  shown  that  specific  resistivity 
and  specific  hoot  of  fusion  of  the  wires  can  be  used  to  predict  the 
charge  voltage  necessary  for  the  single  pulse  discharge  for  a  given 
system.  3  Refs. 

Primary  Keywords:  Single  Puls*  Discharge:  No  Oscillation;  No  Restrike; 

Mo  Residual  Energy;  RLC  Circuit;  Capacitor  Charging 
Circuit 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PRINCIPLES  OP  ARC  MOTION  AND  DISPLACEMENT 

H.H.  Maecker 

Universitet  Munchen,  Munich,  FRG 

Proceedings  Of  Thq  IEEE.  Vol.  59,  No.  A.  pp  A J9-AA9  (0A/1971). 

It  is  shown  that  thq  motion  of  on  arc  baing  described  as  a 
temperature  cloud  can  be  divided  into  two  Parts,  ona  being  the 
reletive  velocity  of  the  ore  phenomenon  with  respect  to  the  mess  flow 
end  the  ether  the  ease  motion  itself.  The  first  relative  motion  is 
determined  by  the  equation  for  the  chenge  of  internal  energy  with 
time,  the  second  eess  flow  has  to  be  calculated  by  means  of  the 
magnetohydrodynamic  end  continuity  aquations.  Thrqe  groups  of 
examples  are  given  in  each  of  which  one  of  the  three  velocities 
disappears.  In  tha  first  group,  no  mass  flow  exists  and  tha  motion  of 
tha  arc  is  caused  by  various  types  of  inhomogeneous  heating.  In  the 
second  group,  the  ore  itself  does  not  move  duo  to  the  opposing 
effects  of  mass  motion  ond  reletive  ere  motion.  In  the  lest  group, 
the  arc  follows  the  mass  flow  without  relative  motion.  As  long  as  the 
boundary  conditions  do  not  change  from  the  standpoint  of  the  ore  the 
eotion  continues  steadily.  If.  however,  the  boundary  conditions  form 
any  type  of  obstacles,  the  motion  of  the  ere  ends  up  in  a  new 
equilibrium  position,  e  displacement  occurring.  12  Refs. 

Primary  Keywords:  Arc  Motion;  Arc  Velocity;  Moss  Velocity;  Theory; 

Energy  Balance;  Megnetohydrodynemi c  Mass  Flow; 
Boundary  Condition 

COPYRIGHT:  1971  IEEE,  REPRINTED  WITH  PERMISSION 

/821 

(BREAKDOWN  STUDIES) 

(Surface  Fleshover) 

PULSED  FIASHOVER  3*  INSULATORS  IN  VACUUM 

0.  Milton 

-Sondio  labs,  Albuquerque.  NM  87115 
IEEE  Transactions  On  Eiectr'cel  Insulation.  Vol.  EI-7,  No.  1,  pp  9-15 
(05/1972). 

D> aloe  trie  specimens  in  the  shape  of  a  frustum  of  *  cone  were 
evaluated  for  sur+ece  fleshover  strength  in  vacuum  of  IE-5  Torr.  Data 
were  obtained  fc  positive  end  negative  pulses  of  several  hundred 
kilovolts  amplitude  end  witn  rise  times  in  the  nanosecond  end 
microsecond  region.  Thq  results  indicate  that  most  materials  exhibit 
e  greater  resistance  to  breakdown  if  the  base  of  the  cone  is  at  the 
cathode  and  that  the  strength  is  greatly  affected  by  the  angle  that 
the  dielectric  rek*s  with  the  applied  field.  Lueite*  polystyrene, 
polyethylene,  cast  Nylon,  ond  77AQ  glass  ora  shown  to  be  relatively 
resistant  to  flonnover  in  comparison  with  tha  ceramics  and  molded 
plastics  It  >s  also  observed  that  tha  surface  strength  in  vacuum  is 
a  smell  fraction  (approximately  1/10  or  lass)  of  tha  volume  strnegth 
end  consequently  breakdown  through  the  bulk  seldom  occurs.  Date  ere 
given  for  several  common  insulating  materials.  15  Refs. 

Primary  Keywords:  Surface  Flashovar;  Vacuum;  lucita:  Polystyrene; 

Polyethylene;  Nylon;  Glass;  Field  Angle;  100  kV  Test 
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(BREAKDOWN  STUDIES) 

{C1"REFRACT6RY*llECTR0DE  REGION  RECOVERY  FOLLOWING  ARC  INTERRUPTION 
K.G.  Evans.  DC  Strechen  and  H.  Edels 
University  of  Liverpool.  Liverpool.  UK 

Proceedings  Of  The  IEEE.  Vel.  59,  No.  A,  pp  S2S-SSA  (OA/1971). 

Measurements  ere  presented  of  the  veltege  foil  across  the 
electrode  region  of  low-current  carbon  arcs  when  test  current  pulses 
are  injected  through  the  ore  goe  at  some  time  (less  than  100 
microseconds)  following  ropid  removal  of  the  ore  current .  The  results 
thus  shed  some  light  uoon  the  thermal  reignitien  phenomena  of 
refractory  electrodes.  A  mouel  Is  proposed  to  describe  the  observed 
behavior  at  low  iniection  current  levels.  This  modal  may  also  be  of 
•ifistanea  in  describing  the  behavior  of  hot  probes  in  high-pressure 
plasmas.  Although  the  model  is  not  extended  to  high  current  levels,  a 
discussion  is  presented  of  the  electrode  region  behavior  for  currants 
at  which  mechanisms  apparently  form,  which  ere  necessary  for 
reignition  end  steady-state  conduction  through  the  electrode  regions. 

Priiery*Keywords:  Gas  Discharge;  Carbon  Electrodes;  Ore  Interrupt! on; 

Recovery  Processes;  Voltage  vs  Current 
Secondary  Keywords;  Plasma  Probo 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

SPECTROSCOPIC  STUDY  OF  HIGH  CURRENT  DISCHARGES 

T.  Ito,  Y.  Uada.  H.  Komura  end  T.  Nitte 

Mitsubishi  Electric  Corp,  Amegaseki .  Japan 

Proceedings  Of  The  IEEE.  Vol.  S9,  No.  A,  pp  575-S77  C9A/1971). 

A  high  current  arc  was  developed  between  carbon  electrodes  in 
H/sub  2/.  SF/sub  8/.  He,  Ar,  end  air  at  an  initial  pressure  higher 
than  i  atm.  The  current  peek  wee  above  5  kA  end  the  duration  of  the 
current  was  250  microseconds.  The  temporal  end  spetiel  changes  of 
plasma  parameters  ware  measured  by  time- resolved  spectregrephy  end 
high-speed  framing  camera.  The  electron  density  of  the  plasma  was 
estimated  from  the  Stark  broadening  of  the  lines  H/sub  bets/  C  A287 
Angstrom,  He  1  AA71  Angstrom,  end  He  1  S874  A.  Our  observations  show 
the  following:  Tho  arc  space  is  divided  into  two  regions,  the  bright 
narrow  core  end  tho  broad  outer  flomo.  Tho  electron  density  of  the 
core  is  estimetsd  to  bo  of  the  order  of  1E18  cm/ sup  -5/  ond  an 
electron  temperature  of  tho  order  of  IEA  Deg.k  is  obteinod  at  current 
peak.  Evan  after  current  zero,  the  electron  density  keeps  the  order 
of  1617  cm/sup  -5/  regardless  of  the  kind  of  gas.  0  Refs. 

Primer^  Keywords:  High  Pressure  Discharge;  5  kA  Current;  250 

Microsecond  Duration;  Spectroscopy ;  Framing  Comers; 
Electron  Density 
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( BREAKDOWN  STUDIES;  SWITCHES,  OPENING) 

(Gas.  Electrical;  Mechanical) 

THE  TIME  CONSTANT  DF  HIGH  VOLTAGE  CIRCUIT  BREAKER  ARCS  BEFORE  CURRENT 
ZERO 

J ■  Urbanek 

Brown,  Boveri  I  Co  Ltd.  Baden,  Switzerland 

Proceedings  Of  Tho  IEEE,  Vol.  59.  Ho.  A,  pp  582-598  (9A/1971). 

It  has  boon  shown  that  the  relative  rate  of  decrease  of  .... 

conductance  of  tho  ore.  in  the  following  celled  RRDC,  can  be  split  in 
terms  depending  on  the  changing  of  the  quantities:  ere  length,  arc 
cross  section,  peak  ere  temperature  end  temperature  profile,  end  the 
order  of  magnitude  of  the  different  terms  has  been  estimated.  For  an 
experimental  air  blest  breaker  current  end  voltage  near  current  zero 
hove  been  measured  for  tho  case  cf  e  short  line  fault  end  the  RRDC 
function  has  been  calculated  in  the  time  interval  20-1  microns  before 
current  zero.  It  has  been  shown  that  the  often  used  theory  of  Meyr  is 
not  Oppli coble  over  the  whole  of  the  investigated  time  interval  end 
also  that  the  theory  of  Cassia  does  not  apply  in  the  time  interval 
preceding  10  mtcrosac  before  current  zero.  In  the  lest  10  microns 
before  current  zero  Cassia's  theory  describes  the  investigated  air 
blast  breaker  Quite  well.  The  transient  behavior  of  tho  ere 
conductance  (e.g..  Cassia's  time  constant)  in  the  air  blest  breaker 
has  bean  found  to  bo  of  tha  seme  order  of  magnitude  (approximately 
0.5  microns)  as  has  been  reported  for  SF/sub  6/  gas  blast  breakers. 
This  has  been  explained  by  the  feet  that  the  RRDC  function  is  mainly 
dspendent  on  tha  variation  in  the  ere  cross  eoction,  which  sooms  to 
be  only  slightly  dependent  on  the  quenching  medium.  Because  this 
reasoning  is  only  valid  before  current  zero,  greeter  differences  of 
the  transient  a*-c  behavior  of  different  breakers  may  occur  at  end 
after  current  zoro.  7  Refs.  ,  . 

Primary  Keywords:  Air-blest  Circuit  Breaker;  Conductance;  Temporal 

Resolution;  Variable  Length;  Variable  Cross  Section 
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(BREAKDOWN  STUDIES) 

( Gas.  Opt i col ) 

CHARACTERISTICS  OF  LASER-INITIATED  IONIZATION  CHANNELS  IN  AIR 

R.  Firmltr.  I.H.  Vltk»»lt«ky.  A.H.  All.  J.R.  Grkt».  R.E.  Pkch»e«k 
M  Raleigh 

Naval  Research  lab.  Washington,  DC  20575 

1977  IEEE  Internet i onal  Conferonce  On  Plasma  Science,  pp  *3  (05/1977). 

The  production  of  ionized  channels  in  air  has  many  applications 
such  as  the  undorstondi ng  and  controlling  of  lightning,  switching  in 
high  pressure  gasses  end  propagation  of  electron  booms.  Initiation 
and  direction  control  ere  common  requirements  in  these  applications. 
Among  ths  methods  for  producing  the  ionized  channel*  is  the  use  of 
intense  lespr  booms.  Such  beams  form  intermittent  ionization. 
Sufficiently  strong  superimposed  electric  f  elds  load  t©  discharges 
that  produca  uniform  ionization  channels.  Chorecteri sties  of  those 


that  produce  uniform  ionization  channels.  Character! sties  or  ttu 
types  of  ionization  chop-iols  have  boon  studied  to  dotormin©  the 
channel  length  and  e'eetricol  properties  as  e  function  of  laser 
parameters.  3  Refp-  ...  „  ,  ,  , 

°rimery  Keywords:  Uniform  Ionization  Channel;  Channel  length; 

Electrical  Properties 
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(Breakdown  studies) 

'  L.plodm,  exploded  mires-experihehte  ahd  theory 

J.E.  L.ngMorthy.  R.C.  O'Roufkk,  HP.  Shulkr.  I.H.  Vitkovlt»ky.  C.». 

Dobbie,  R.J.  Veith  end  D.F.  Hansen 
Naval  Research  Lab,  Washington,  DC  20375 
NRl  Reoort  No.  5A89  (06/1960) 

Availability:  AC  2581AA 

HUS  .  .  .  «  . 

This  r sport  theoretically  traces  tho  absorption  of  electrical 
energy  by  the  wire  end  the  behavior  of  tho  wire  as  its  energy  content 
is  increased.  Several  simplifying  assumptions  are  made  to  make  tha 
problem  tractable  while  retaining  physical  significance.  The 
application  o*  exploding  wires  t©  soft  X-rey  production  is  discussed. 
An  extensive  description  is  given  o*  the  NRL  exploding  wire 
laboratory  with  mylar,  water,  end  combination  mylar-meter  capacitor* 
characterized.  0  Refs.  ...  ,,  , 

Primary  Keywords:  Exploding  Wire;  Soft  X-rey  Production;  Water 

Capacitor;  Mylar  Capacitor;  Mylar-water  Capacitor: 
Experiment;  Theory 
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(ENERGY  STORAGE*  MECHANICAL) 

(Rotating  Machines) 

PULSED  HIGH  VOLTAGE  AND  HIGH  CURRENT  OUTPUTS  FROM  MOMOPOIAR  EMEROY 
STORAGE  SYSTEM 

R.D.  Ford.  0.  Jenkins*  U.H.  Lupton  and  l.M.  Vitkovitaky 

Naval  Roaaarch  lab.  Washington.  DC  2037S 

Memorandum  root.  No.  NRL-MR-4433.  Up  (02/1941). 

Avai labilttyt  AD-A094  911/7 
HUS 

Largo  an orgy  storaga  capability  of  inert I el- inductive  systems 
provides  an  attractive  option  for  aatiafying  tha  puisa  power 
requirements  aaaociatod  with  such  applications  as  plasaa  confinement 
and  boating,  electromagnetic  projectile  acceleration  and  with 
production  of  intense  radiation.  These  applications  require  high  rata 
of  energy  delivery  to  tha  load  at  specific  current  and  voltage 
levels-  In  conjunction  with  self-excited  hoaopolar  generator  current 
source,  an  opening  technology  has  been  developed  to  provide  up  to  1 
MJ  output  pulses,  alternately,  at  hundreds  of  kilovolts  or  at 
aegavoere  levels.  The  overall  system  efficiency,  that  depends 
sensitively  on  the  load  r«qui renonts.  was  measured  over  a  range  from 
10X  to  more  than  90t  for  different  pulsar-load  circuit  arrangements 
( Author ) 

Primary  keywords:  Pulse  Generators;  Electromagnetic  Pulses;  Plasma 
Generators;  Nigh  Voltage;  Prototypes;  Efficiency; 
Heating;  Plasmas!  Phys  i cs) ;  Conf i nementt General ) ; 
Energy  Transfer 

Secondary  Keywords:  Homopolsr  Generators;  High  Current;  HTISDODXA 
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(INSULATION.  MATERIAL) 

( L r  ou i d J 

LIQUID  MOTION  AND  INTERNAL  PRESSURE  IN  ELECTRICALLY  STRESSED  INSULATING 
LIQUIDS 

U  S.  Mine.  CM.  Smith  end  J.H.  Calderwood 

University  of  Salfcrd,  Salford.  UK 

Journal  Cf  Physics  D;  Applied  Physics.  Vol.  S.  pp  580-583  (13/1070). 

The  electrical  conductivity  of  hexana  and  transformer  oil  was 
found  to  be  reduced  by  filtering  the  liquid  through  filters  of  pore 
sire  down  to  10  nm.  whereas  no  change  in  the  liquid  motion  undor  the 
applied  electric  stress  could  be  detected.  It  is  concluded  that  e 
part  of  the  measured  conductivity  is  duo  to  the  charge  carried  by 
particles  end  that  the  particles  ere  not  the  main  cause  of  the  liquid 
eot i on .  Effects  of  the  pressure  developed  in  electrically  stressed 
insulating  liquids  and  of  cavitation  at  the  electrodes  ere  discussed. 
At  high  fields,  liquid  jet  motion  from  a  point  electrode  is  reported 
and  evidence  suggests  that  the  charge  in  the  jet  may  be  carried 
within  e  spray  of  bubbles  produced  by  cavitation  at  the  electrodes. 

11  Refs 

Primary  Keywords:  Insulating  Liquids;  Hexene;  Transformer  Oil; 

Conductivity  Measurement;  Liquid  Circulation 
Measurement ;  Cavitation  Effects 
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(PARTICLE  REAMS.  ELECTRON) 

(Reviews) 

ELECTRON  BEAM  FUSION  PROGRESS  REPORT  APRIL  THROUGH  SEPTEMBER  1977 
Authors  Unknown 

Sandie  Lobs,  Albuquerque.  NM  87115 
Sandia  Raoort  No.  SAND78-OO80  (09/1978). 

Availability:  SAND78-0080 
NT15 

This  report  providea  an  overview  of  the  programs  made  on  the 
electron  beam  fusion  program  at  Sandie  laboratories  from  April 
through  September  1977  Results  from  Proto  11  and  the  superfest 
2-pinch  experiment  ore  presented  along  with  theoretical  studios  of 
the  physics  powor  flow  and  a-beam  generation.  Rof i noments  in  the 
design  of  CBFA  ere  else  discussed.  157  Refs. 

Primary  Keywords:  Electron  Beam  Fusion;  Magnetic  Insulation;  Marx 

Generator;  Trigatron;  Vacuum  Diode;  Vacuum  Flesho-er 
Secondary  Keywords:  Diagnostics 


7981 

(SWITCHES.  CLOSING) 

(Gas  Gees.  Electrical) 

NIGH  REPETITION  RATE  SPARK  GAP 

Authors  Unknown 

MLR  Resort  Ne.  MLR-448  (83/1977). 

Availability:  UCRl  13718 
NTIS 

The  design  construction,  end  testing  of  e  high  repetition  rate 
spark  gap  ere  described  The  gas  flow  control,  the  high  voltage 
trigger  generator,  trim  Blumlein  charging  system,  and  the  proper 
control  of  th''»e  components  ere  discussed,  lack  of  working  aqu  >  - ' 

end  funds  ) 'mi  ted  tha  project  so  that  the  finished  spark  gao  ecu  1.1 
only  produce  three  pulses  at  1  ms  intervals  with  an  amplitude  of 
kV.  0  Refs 

Primary  Keywords:  Field  Distortion  Gen:  Rap-rated;  Blumlein  Line: 

Triggering;  Diagnostics 
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(PARTICLE  BEAMS) 

( Generat  i  on ) 

A  NEW  COLLECTIVE  PARTICLE  ACCELERATOR 

M.  Fried-/,  n 

Naval  Rar.-arch  Lab.  Washington.  DC  ?8375 

NR l  Report  No.  NRl  3729  (02/1978). 

Avai lebi lity:  ADA053759/7 
NTIS 

A  simple  end  novel  mechanism  for  o  collective  particle  accelerator 
is  proposed.  It  is  suggested  that  e  density  modulated  intense 
relativistic  electron  beam  propagating  in  a  spatially  modulatad 
mognatic  Field  can  drag  particles  (alactrons  or  ions)  and  accelerate 
them  to  high  energies  This  new  mechanism  can  generate  h:gh  particle 
current  A  strong  radial  electric  f*eld  exists  in  the  mechanism 
ensuring  radial  confinement  of  the  accelerated  ions.  12  Refs. 

Primary  Keywords-  Electron  Acceleration.  Ion  Accc  1  arat i on;  Heavy  Ion 
Acceleration;  Collective  Acceleration 
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(ENERGY  STORAGE.  INDUCTIVE)  SWITCHES.  0PENIN0) 

(Systems:  Explosive  Fuses) 

INDUCTIVE  CHARGINO  OF  PULSE  LINES  IN  0.1  TO  1.1  MJ  RANGE  USING  FOIL 
FUSES  STAGED  WITH  EXPLOSIVELY  ACTUATED  SWITCHES 
D.  Conte,  R.  Ford,  W.H.  lupton,  J.D.  Shipman  Jr.,  P.  Turchi  end  l.M. 
Vitkovitaky 

Naval  Research  Lab,  Washington.  DC  20375 
NRl  Report  No.  NRl  3472  ( 83/ 1978) . 

Availability:  NRL  3472 

NTIS 

Tt^e  use  of  induetive  storage  techniques  te  replace  the 
conventional  high  voltage  sources*  such  as  Marx  generators,  far  the 
charging  of  high  voltage  transmission  line  pulse  generators  (i.S., 
capacitive  loads)  is  discussed.  The  proposed  opening  switch  system 
consists  of  exploding  foil  fuses  staged  with  high  explosive  actuated 
switches.  The  low  resistance  of  the  explosive  switches  in  the  closed 
stage  allows  the  inductive  store  to  be  charged  at  relatively  alow 
rates  without  significant  energy  loss.  Upon  opening,  current  is 
commutated  to  the  foils  which  rapidly  explode  to  generate  the 
inductive  voltage  necessary  to  charge  the  lead.  A  detailed  analysis 
of  fuse  performance  in  the  basic  inductive  storage  circuit  is 
presonted  using  empirically  obtained  date  on  the  resistivity  vs. 
dissipetsd  energy  characteristic  of  vaporized  aluminum  foils.  The 
results  ere  used  to  outline  the  design  of  inductive  storage  systems 
for  pulse  charging  capacitors  to  1  MV  at  energies  from  180  to  1 0 0 0 
k J .  with  nso  times  of  2  to  10  microseconds  €  1 E 1 1  to  1E1?  W  rate)  and 
efficiencies  of  20  to  45X.  17  Refs. 

Primory  Keywords:  Inductive  Storage;  Fuses:  Current  Interrupt i on ; 

Pulse  Charging  Capacitors;  Transmission  line  Pulse 
Generators 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  SWITCHES.  OPENING) 

(Mi  seel leneous;  Explosive  Fuses) 

INTERPRETATION  OF  X-RAY  LINE  SPECTRA  FROM  EXPLODED-WIRE  ARRAYS 

P.  Burkha ! tar  (1).  J.  Davis  (1).  J.  Rauch  (2),  U.  Clark  (2).  G. 

Danlbacka  (3)  and  R.  Schneder  (3) 

(1)  Naval  Research  Lab,  Washington,  DC  20375 

(2)  Maxwell  Labs  Inc.  Ssn  Diego,  CA  92123 

(3)  Physic  Internet i onal  Co.  San  Leandro.  CA  94577 

NRL  Report  No.  NRl  3723  (03/19*8). 

Availability:  NRL  3723 

NTIS 

Temperatures  end  densities  were  determined  from  the  pleas* 
implosion  formed  at  the  center  of  symmet r i ca 1  expledod-wi re  arrays. 
Temperatures  of  588-858  eV  were  found  from  line  ratios  In  A1  end  Si 
snots  using  various  plasma  models.  The  recombination  temperatures  for  • 
these  elements  were  400-508  eV .  Higher  implosion  temperatures  of  1.5 
to  2  keV  were  found  in  Tt  end  Fg  shots  and  of  2.5  to  4  keV  for  Mo 
wire  snots.  The  densities  were  approximately  1C20  cm/sup  -3/  for  the 
spat ie) ly- i ntegrated  implosion  region.  Intense  emitting  regions  cf 
ooprox  imately  5  00  micron  in  size  wore  ebsar-ved  in  densitometer 
contours  of  A1  plasma  pinhole  images.  13  Refs. 

Primary  Keywords-  X-ray  Spectre;  Exploded-wi res 


(SWITCHES.  OPENING;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Explosive  Fuses;  Miscellaneous) 

SPECTROSCOPY  AND  X-RADIATION  FROM  EXPLODED-WIRE  ARRAYS  AND  CAS  PUFF 
PLASMAS 

F.  Burkha 1  ter  and  J.  Davie 

Naval  Research  lab.  Washington.  DC  28375 

NRl  Report  No.  NRl  3934  (83/1979). 

Availability:  AD-A072  818/3ST 

NI1S 

In  this  report  resulte  ere  Presented  far  three  eeperete 
experiments  involving  multipls  exploded  wire  arrays  end  puff  gas 
plasmas.  Tha  first  section  deals  with  the  analysis  end  i nterpratet ien 
of  r-ray  line  srectrn  f • om  a  variety  of  exploded  multiple  wire  arrays 
including  Al.  glass,  Ti.  SS.  Mo.  end  W  wires  The  second  section 
deals  wth  *-r#y  spoctre  from  e  gae  puff  2-p*nch  device,  operated  at 
tr.a  University  of  California.  Irvine,  that  provides  both  spatial  and 
spoctrul  information  .jf  Ar  x-ray  emissi'n.  25  Refs. 

Primary  Keyword*:  Evoloding  Wire  Arrays;  Mire  Plasmas;  Gas  Puffs; 
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(PARTICIF  BEAMS.  ElECTRON;  PARTICLE  BEAMS,  ELECTRON;  DIAGNOSTICS  AND 
INSTRUMENTATION) 

(Gene* / t ion,  Transoo't;  Miscellaneous) 

INTENSE  ELECTRON  BEAM  GENERATION  AND  COMPRESSION 
A.  eckar,  V,  Buck,  T.5.T  Young.  D.  Lopez  end  8.  Chao 
phy»ic  Intarnat i ona 1  Co.  San  Leandro.  CA  84577 
D"A  Report  No  CNA  4523F  (01/1978). 

Avai lab> lity:  AD  4059715 
NTIS 

Intense  electron  boom  generation  and  compression  in  e  converging 
magnetic  guide  field  has  bea*  studied  experimentally  end 
theoretically,  learns  from  the  OWL  II  generator  with  peak  parameters 
o*  typically  350  kA.  1.2  MeV ,  end  120  nsec  (FWNM  of  power  pulse)  hove 
been  diagnosed  before  end  after  factor-of-three  area  comeression, 
using  o  newly  constructed  mul *< -collector  Feradey  cup  for  current 
density  profile  measurements,  end  a  mult < -leyerpd  or  filtered  Feradey 
cup  for  time-resolved  electron  angle  meesuremente  end  time- integrated 
charge  deposit  inn  profils  msssurements .  loth  diagnostics  were 
successfully  used  st  dose  levels  up  to  about  4188  cel/gm.  The  effect 
of  reflected  electrons  on  diode  behavior  has  been  examined  end  found 
to  be  non-neol igible  for  certain  target  eonf i guret ions.  Experimental 
results  have  been  used  to  test  the  calculatiene  of  the  REEFER  diode 
code  and  of  the  new  code.  REFLEX,  which  was  develeeed  in  this  program 
to  evaluate  compressed-beam  transport  according  to  the  Yeung-leenee 
model .  13  Refs. 

Primary  Keywords:  Pulsed  Electron  Beams;  High  Dose;  Beam  Compress! em 
Faraday  Cup;  Beam  Transport  Efficiency*  Beam  Currant 
Profile;  Diode  Code  (REEFER);  Transport  Code 
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(PARTICLE  BEANS,  IOH) 

_  .  _  ELECTRODE  EROSION  PROCESSES  IN  PULSED  PLASNA  THRUSTERS 

D.i.  Palumbo.  N.  Begun  and  W.J.  Ouun 
Fairchild  Industrial  Inc*  Farmingdale,  NY  11735 
AFRPL  Report  No.  AFRPl-TR-79-14  (93/1979). 

Availability:  AO  A949274 
NT1S 

During  the  course  of  this  program  it  mas  determined  that  Material 
aalting  is  tha  priaary  physical  phenoaenon  loading  to  erosion  of  the 
anode  electrode.  Expert Mentation  with  various  Materials  indicated 
that  ainiaua  erosion  of  the  anode  was  obtainable  using  Poco  Graphite 
but  significant  iapulse  bit  reduction  due  to  the  high  resistivity  of 
this  notarial  would  be  incurred  if  this  notarial  ware  used.  Tha 
aster ial  yielding  the  next  least  aaount  of  anode  erosion  was  shown  to 
bo  cooper  (ONFC).  Various  aodif ications  in  tha  thruster 
propellant/electrode  configurations  were  attempted  using  Graphite  in 
attaaping  to  recover  the  loss  of  thruster  performance  associated  with 
the  use  of  this  aatoral  as  an  anode  electrode.  These  attempts  were 
unsuccessful,  end  the  decision  was  aade  about  aidway  through  the 
program  to  concentrate  on  minimizing  the  effects  of  the  arc  heat  load 
on  a  copper  anode  surface  by  reconf i guri ng  the  electrodes  end/or 
propellant  rods.  This  approach  to  the  problems  not  only  led  to  a 
successful  solution  of  the  anode  erosion  problems,  but  also  resulted 
in  improved  thruster  performance  and  the  capability  of  storing 
sufficient  propellant  to  meet  a  total  impulse  requirement  far  in 
excess  of  the  program  goal  using  tha  original  halical  rod  storaga 
system  with  modified  propellant  rod  width.  9  Rofs. 

Primary  Keywords:  Plasma  Propulsion;  Electrode  Erosion;  Are  Discharges 
Secondary  Keywords:  Electric  Propulsion;  Space  Propulsion 

7908 

(INSULATION.  MATERIAL ) 

(Liquid) 

FLUID  DIELECTRIC  CUTS  SIZE  AND  HEIGHT  OF  HIGH-POWER  AIRBORNE  EQUIPMENT. 

IT’S  PARTICULARY  EFFECTIVE  WITH  HIGH-FREQUENCY  RADIO  AND  RADAR 
TRANSMITTERS 

l.K,  Findley 

Electronic  Communi cat i on* .  Inc.,  St.  Petersburg,  FL  33733 
Electronic  Design,  Vol.  18,  No.  24.  pp  44-45  (12/1970). 

The  use  of  dielectric  fluid  instead  of  air  in  high-power  airborne 
oquipment  is  proposed.  Higher  dielectric  strengths,  lower  operating 
temperature,  end  other  advantages  ere  discussed.  The  potential 
disadvantage  of  the  temperature  dependence  of  the  dielectric  constant 
is  addressed.  6  Refs. 

Primary  Keywords:  Silicon  Oil;  High  Dielectric  Strength;  Good  Heot 
Transfer;  Lubrication 
Secondary  Keywords:  Airborne  Equipment 
COPYRIGHT!  1970  HAYDEN  PUBLISHING  CO.,  INC. 
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(INSULATION,  MATERIAL) 

(Solid) 

A  HOVEL  CONDUCTING  GLAZE 

E . A .  Dancy 

Hydro-Quebec  Institute  of  Research,  Var annas,  Quebec.  Canada 

Ceramic  Bulletin,  Vol.  55,  No.  4.  po  549-571  (04/1974). 

Molybdenum  disilicide  is  used  as  ths  conducting  material  in  e 
conducting  glaze  with  a  very  smell  temperature  coefficient  of 
resistance.  Resistances  of  1E4  to  1E5  ohm/ square  were  easily 
obtained,  end  resistances  of  1E4  to  1EB  oha/squere  were  obtained  when 
particle  size  end  composition  wore  carefully  monitored.  7  Refs. 

Priaary  Keywords:  Conducting  Glaze)  Wide  Conductivity  Range;  Good 
Stobi 1 ity 

COPYRIGHT:  1974  AMERICAN  CERAMIC  SOCIETY 
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(PULSE  GENERATORS) 

( Trigger J 

HIGH-VOLTAGE  PULSER  SPARES  BATTERY  SUPPLY 

W.J.  Or r 

National  Research  Council,  Ottawa,  Ontario,  Canada 

Electronic*.  Vol.  44,  Na.  1,  pp.  SB  <15/19711. 

A  design  for  e  high-voltage  pulse  generr'nr  which  drains  little 
current  from  the  batteries  is  presented.  An  inout  pulse  is  used  tu 
trigger  tha  generator,  and  delays  are  v«-abl,i  fcotwesn  0.5  aid  23 
mi croseconds.  Pulses  of  300V  with  •  rise  '.ime  of  30  ns  ore  generated. 

0  Refs. 

Primary  Keywords:  Battery  Povo'i  Low  Duty  Cy*.lo,  Mono stab la 

Mult i vibrator;  Solid  Stote;  Low  Jitter:  Hundreds  0* 
Volts  Outf  ut 

COPYRIGHT:  1971  MCGRAW-HILL  INC. 
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(SWITCHES,  CLOSING;  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Optical;  Gas,  Optical) 

w  BREAKDOWN  OF  A  SPARK  GAP  IN  AIR  TRIGGERED  BY  A  LASER 

Y.  Miyoshi,  T.  Hosokawa  and  M.  Shinteni 

Nagoya  University,  Nagoya.  Japan 

Japanese  Journal  Of  Applied  Physics.  Val .  8,  Na.  S.  pp  421  (15/1949). 

In  this  paper,  the  self -breakdown  voltage  of  a  nonunifora  field 
rod-pi «ne  gap  is  compared  to  tha  breakdown  voltage  at  the  same  gap 
whan  irradiotad  with  a  giant  pulse  lasor.  Tha  laser  is  focused  an  tha 
plana  eloctrodo.  Tha  transition  from  corona  self -breakdown  to 
corona- lass  self-breakdown  is  studied  and  polarity  affects  of 
self -breakdown  and  lassr-tr i ggsrod  breakdown  ora  considered.  2  Rofs. 

Primary  Keywords:  Nonuniform  Fiald  Gap;  Polarity  Effects;  Brass 
Elsctrodas;  Formative  Ties  Lag;  Measurement 

COPYRIGHT:  1949  THE  PHYSICAL  SOCZETY  OF  JAPAN 
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(FREAKDOUN  STUDIES]  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Gas,  Optical) 

,  _  CONTINUOUS  LASER-SUSTAINED  PLASMAS 

D.L.  Franzan 

National  Bureau  of  Standards,  Boulder,  CO  B0302 

Journal  Of  Applied  Physics.  Vol.  44,  No.  4,  pp  1727-1732  (14/1973). 

Continuous  plasmas  sustained  by  a  focused  high-power  CO/sub  2/ 
*a**r  *r*  described.  Tha  power  required  for  Maintaining  a  cw  plasma 
following  prei on i zat i on  has  bean  determined  for  Xa,  Kr,  and  Ar.  and 
attempted  for  No  and  He.  Measurements  indicate  the  noble  gases  with 
the  lowsst  ionization  potentials  have  tha  lowest  sustainin'; 
thresholds.  Radiative  properties  of  soma  of  the  plasmas  woro  studied 
calorimetric  techniques.  Under  certain  conditions,  more  then 
half  of  tha  incident  loser  radiation  can  either  be  scattered  or 
absorbed  by  tha  plasata.  A  major  loss  mechanism  for  tha  plasma  is 
shown  to  be  radiation  in  tha  visible  and  ultraviolet.  Spectra  of 
low-pressure  Xe  plasmas  indicate  th#  presence  of  ultraviolet 
transitions  with  a  high  contrast  over  th#  continuum.  8  Refs. 

Primary  Keywords:  CO/sub  2/  Lasor;  Preionized  Plasma;  Laser-ma i nta i ned 
Plasms;  Various  Gases 

COPYRIGHT:  1473  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES:  SWITCHES.  CLOSING) 

(Gas,  Optical;  Cos  Gaps,  Optical) 

INVESTIGATION  OF  BREAKDOWN  IN  N/SUB  2/  UNDER  THE  INFLUENCE  OF  A 
PICOSECOND  RUBY-LASER  PULSE 

l.K.  Krasyuk,  P.P.  Pashinin  and  A.M.  Prokhorov 

P.N.  Lflbedev  Physics  Institute.  Academy  of  Scioncas  of  the  USSR. 

Moscow,  USSR 

Soviet  Physics  JETP  Letters.  Vol.  9.  No.  19.  pp  354-354  (04/1969). 

Tron*.  From:  ZhETF  Pis.  Rod.  9.  581-584  (May  1965) 

Marked  progress  has  bean  made  by  now  in  tha  generation  and 
amplification  of  picosecond  pulses  of  optical  radiation.  This  extends 
grqatly  tha  experimental  possibilities  of  studying  optical  breakdown 
in  transparent  media.  Breakdown  in  gases  can  be  produced,  by  varying 
th«-  conditions  of  the  experiment,  both  via  tha  evelanehe  mecheneism 
end  by  direct  ionization  of  the  atoms  or  molocules  in  the  field  of 
*hq  strong  light  wave,  whose  frequency  is  much  lower  than  tha 
• oni zat i cn  potential.  In  tha  present  study,  we  investigated  tha 
debar dance  of  the  breakdown  threshold  on  tha  pressure  in  nitrogen  gas 
at  praaavrea  from  2  to  lt4  am  Hg.  The  generation  pulse  duration 
ranged  from  30  to  100  psac.  9  Refs. 

Primary  Keywords:  Avalanche  Breakdown;  Threshold  Intensity;  Pulse 
longth  Dependence 

COPYRIGHT:  1969  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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BREAKDOWN  STUDIES;  SWITCHES .  CLOSING) 

(Gas,  Optical;  Cas  Gaps.  Optical)  .... 

LASER  INITIATED  SPARK  DEVELOPMENT  IN  AN  ATR  GAP 

F  U.  Lindner,  W.  Ruc.olpli,  G.  Brumme  end  H.  Fischer 

Angewondte  PNysk.  Tecbnische  Hochschule  Darmstndt.  Darmstadt  *  FRO 

Applied  Optics.  Vol-  14,  Ho.  9,  na  2223-2228  (09/1973). 

The  euthors  itilyze  an  image  converter  camera  to  follow  tha 
hreavdow**  stages  •«  n  e  laser  triggered  spark  gap.  Tha  phases  seen  ware 
t^t  prediction  of  *  mete  .  vapor  jet,  prechannel  (leader),  filament, 
and  breakdown.  It  is  surmised  that  th*  prochannel  is  caused  by  fiald 
enhancement  due  to  the  cloud  of  metal  vapor  extending  inte  the  gap. 

Priff-.r*  K«vV("n  F.ibv  laser:  Breakdown  Phases;  Light  Emission  From 
B  eokdown ;  Metal  Vapor  Jot 
:r -FIGHT.  ;*75  THE  OPTICAL  SOCIETY  OF  AMERICA 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Opticol 

A  SIMPLE  LASER-TRIGGERED  SPARK  GAP  FOR  KILOVOLT  PULSES  OF  ACCURATELY 
VARIABLE  TIMING 

B.  Trevelyan 

Fighting  Vehicles  Research  and  Development  Establishment.  Chert  soy, 
Surrey,  UK 

Opto-Electroni cs,  Vol.  I,  No.  1.  pp  42-43  (92/1949). 

Results  ©f  the  performance  testing  of  both  a  solid-  and 
ges-di electric  laser-tr i ggered  spark  gap  are  presented.  Both  gaps 
exhibited  lew  Jitter  and  low  daisy.  The  air  gap  produced  soeewhat 
more  pulse  distortion  than  tha  solid-dielectric  switch,  which 
utilized  Meiinea  as  tha  dielectric.  8  Refs. 

Primary  Keywords:  leser-tri ggered  Spark  Gap.  Air  Gap;  Melinex  Gap; 

Jitter  Measurement 
COPYRIGHT:  1949  CHAPMAN  I  HALL 
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(PARTICLE  BEAMS.  ION;  BREAKDOWN  STUDIES) 

(Generation;  J0R  MULTIPLY -CHARGED  HEAVY  IONS 

G  F .  Tonon  _  .  .  _  _ 

CEA  Centre  d’ Etudes  da  Limeil.  Vi  1 leneuvo-Sei nt  Georges,  franc* 

IEEE  Transactions  On  Nuclear  Scianca.  Vol.  NS-19.  Ho.  2.  PP  172-1BJ 

M#  present  a  raview  of  the  mein  results  concerning  tha  interaction 
between  lasor  and  matter;  in  particular  tha  results  concerning  tha 
state  of  charge,  tha  energy  and  the  aoetiel  distribution  of  tha 
Plasma  ions.  From  those  results,  wo  propose  to  use  laser  produced 
plasmas  as  sources  of  multiply-charged  ions  for  heavy  ton 
Accelerator*  and  wa  define  tha  laser  character i at i cs  which  would  be 
r  mu i  r td .  70  Refs 

Primary  Keywords:  Ion  Source;  High  Ionization;  Theory 
COPYRIGHT :  1972  IEEE,  REPRINTED  WITH  PERMISSION 
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( BREAKDOWN  STUDIES:  SWITCHES,  CLOSING) 

(Cns,  Optical;  Cas  Gaps,  Optical) 

AN  ELECTRICAL  DISCHARGE  THROUGH  TWO  LASER  SPARKS 

V.I.  Vladimirov,  O.M.  Malyshev,  6.T.  Rezdoberin  and  V  V  Semenov 

A . F.  Ioffe  Phys » eotechni cal  Institute.  Academy  of  Sciences  of  tha 
Ukrainian  SSR.  Leningrad 

Soviet  Phys ics-Technl cal  Physics.  Vol.  13.  No.  12,  pp  1494-1695 
(04/1969) 

Trano.  From:  Zhurnal  Teknnicheskoi  Fiziki  3B,  2109-2111  (Docombar  1968) 
In  this  paaor  it  is  shown  experimentally  that  an  electrical 
discharge  can  occur  between  two  separata  laser  sparks.  From  shadow 
photograph*  it  is  established  that  tha  electrical  discharge  arises  *t 
tha  timm  whan  tha  hot  regions  of  tha  two  sparks  com#  in  contact  in 
tha  process  of  expansion.  For  an  eloctrodo  voltage  of  530  V  tha 
electrical  discharge  takas  place  for  distances  between  tha  canters  of 
tha  laser  spark*  up  to  10  mm.  Tha  resistance  of  the  discharge  gap 
agree*  wall  with  tha  value  of  th#  di sc ha r go  raaistanea  through  one 
losor  soark.  1  Refs. 

Primary  Keyword*:  Double  Laser  Spark;  Spark  Expansion;  Stark  Contact; 

Current  Flow 

COPYRIGHT:  1944  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(SWITCHES.  CLOSING) 
(Vacuum  Gaps.  Optical) 


LASER  TRIGGERED  SWITCH  STUDY 

A.S.  Gi Incur  and  R.J.  Clark 

Carnal  I  Aeronautical  Lab  Inc.  Buffalo.  NY  14221 

RADC  Report  Ho.  RADC-TR-47-45  (02/1947). 

Availability:  AD  014535 

NTIS 

Tha  faaaibility  of  developing  a  laser-triggered  switch  far  use  in 
line-type  modulator  service  at  a  voltage  holdoff  level  of  300  KV  and 
*♦  *  conduction  c urrent  level  of  1000  amperes  Is  being  Investigated. 
To  date,  current  peaks  as  high  as  20CC  amperes  have  bean  easily 
obtained.  Using  anode  arcs  (the  laser-stimulated  emitter  at  a 
positive  potential  with  respect  to  the  collector),  a  delay  of 
approximately  one  microsecond  occurs  between  the  tine  when  the  laser 
illumination  impinges  on  the  emitter  surface  and  the  tine  when  the 
maximum  switch  current  occurs.  The  rise  time  of  the  leading  edge  of 
the  current  pulse  has  been  observed  to  bo  about  100  nanoseconds,  and 
was  linitad  by  the  inductance  of  the  external  circuitry  in 
experiments  performed  to  dote.  However,  a  fest-rlaa-time  (t/eub  r/  < 
10  nanosaconds)  pulse  forming  network  hes  boon  constructed  end  will 
be  used  for  future  exper imenta.  Pulse-length  data  indicate  that 
operation  in  tha  1  to  100  microsaeond  pulsa-langth  ranga  is  aasily 
achievable.  Emitter  life  tests  have  shown  that  the  life  of  the 
laaer-tr < ggerad  switch  should  be  in  excess  of  1000  hours.  Static 
voltage  holdoff  tests  were  conducted  on  the  first  high-voltage 
device,  which  after  processing,  withstood  300  kilovolts  for  an 
extended  period.  0  Refs. 

Primary  Keywords:  Vacuum  Gup;  Multichannel  Kilovolt  Operation;  Fast 
Riaa  Time;  Cathode  Arc;  Anode  Arc 
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( SWITCHES.  CLOSING) 

(Gas  Gaps.  Optical) 

LASER-TRIGGERED  SPARK  GAP 

L.t.  Ste innate 

Lawrence  Livermo-e  Lab.  livarmora.  CA  94550 

Tha  Raviaw  Of  Seiantific  Instrumants,  Vol.  39.  Ho. 4.  pp  904-909 
(04/1966) . 

A  laaer-tr i ggerad  spark  gap  (LTSG)  was  developed  to  meat  the  need 
for  producing  e  kilovolt  electrical  output  pulsa  that  is  synchronous 
with  the  light  output  pulse  of  e  Q-switched  laser.  The  LTSG  output 
pulsa  voltage  is  variabla  up  to  12  kV.  which  valua  makes  it  usable 
for  actuating  Pockel  eells.  A  theoretical  explanation  of  the  spark 
gap's  triggering  mechanism  is  daveloped.  4  Refs. 

Primary  Keywords:  Dye  Laser;  Coaxial  Spark  Gap;  Low  Pressure; 

Thoriated  Tungsten  Electrode.  Xenon  Gap 

COPYRIGHT:  1948  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Optical) 

LASER -TRIGGERED  SPARK-GAP  SWITCH 
A.I.  Babalin.  B.X.  Petrov,  V.A.  Rodichkin  and  A.M.  Timonin 
Soviet  Fhysics-Tachnical  Physics.  Vol.  15.  Ho.  8,  pp  1335-1338 
(02/1971). 

Trans.  From:  Zhurnal  Takhntcheskoi  Fixlki  40.  1718-1722  (August  1970) 

A  spark  gap  in  air  ignited  by  the  beam  from  e  Q-spoiled  ruby  laser 
with  •  power  of  approximately  20  MU  end  a  pulsa  length  of 
approximately  30  nsec  has  been  studied.  Experimental  relations  have 
been  found  for  the  trigger  time  as  •  function  of  applied  voltage, 
beam  power,  end  the  position  of  the  focal  plana  of  tha  focuaing  Ians 
for  two  I ntar elect rode  distances.  At  a  radiation  intensity  below  the 
threshold  for  laser  breakdown  of  tha  gas  tha  bast  parameters  are 
found  whan  the  radiation  is  focused  on  the  cethodoe.  The  smallest 
trigger  time  for  •  gap  14  «m  long  is  25  nsec  with  e  scatter  of  for-  3 
nsec.  Tha  gap  ignites  seti sfector t ly  in  the  range  (0.23-1.0)  U/sub 
st/*  where  U/sub  st/  Is  tha  static  breakdown  voltage.  7  Rafs. 

Primary  Keywords:  Air  Gap;  Ruby  Laser  Delay  vs  Voltage)  Delay  vs  Beam 
Power;  Delay  vs  Focal  Plona  position 
COPYRIGHT:  1071  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Optical) 

REVIEW  OF  GAS-BREAKDOWN  PHENOMENA  INDUCED  BY  HI OH -POWER  LASERB-X 

I.P.  Shkerofsky 
RCA  Limited.  Quebec,  Canada 
RCA  Raviaw.  Vol.  35.  pp  48-71  (03/1074). 

This  paper  discusses  the  two  optical  breakdown  mechanisms: 
multiphoton  ienixation  and  cascade  ionisation.  Tha  author  begins  with 
«  short  guelicativs  rsvisw  «f  ths  theory  of  optical  breakdown  in 
grass,  and  proceeds  to  dsscribs  ssvsral  experiments  performed  by 
several  rasaarehors  which  demonstrate  the  theory.  Attempts  era  mad# 
to  explain  several  anomalies  in  the  results  seen.  Ths  depsndencs  of 
breakdown  on  several  factors,  such  as  spot  size,  impurity  level  and 
pulse  duration  is  discussed,  laser  maintained  discharges  are  also 
considered.  71  Refs. 

Primary  Keywords:  Loser  Breakdown;  Gas  Composition)  Imparity;  Spot 
Size;  Pulsa  Length;  Pressure  Dependence 
COPYRIGHT:  1974  RADIO  CORPORATION  OF  AMERICA 
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(SWITCHES.  CLOSING) 

(Solid  Dielectric.  Optical) 

SOLID-DIELECTRIC  NANOSECOND  SPARK  GAP  WITH  LASER  TRIGGERING 

A.I.  Babalin,  v.A.  Rodichkin,  G.Ye.  Rusakove  and  A.M.  Timonin 

Soviet  Physic s-T echn i cal  Physics,  Vol.  14,  Ho.  8,  pp  1318-1320 
(02/1972) . 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiztki  41,  1475-1477  (August  1971) 

A  sol i d-dieleetr i c  spark  gap  which  is  triggered  by  a  Q-spoilod 
ruby  laser  ts  doscribed;  the  unit  generates  pulses  w.th  amplitudes  as 
high  as  15-20  kV  and  lengths  of  2-4  nsec  with  rise  times  of  0.5-0.’ 
nsec.  Tha  responsa  time  of  the  spark  gap  is  measured  as  a  function  of 
the  voltage  applied  to  various  types  of  films  wth  different 
thickness.  The  results  are  discussed.  7  Refs. 

Primary  Keywords:  Ruby  laser;  Delay  Measurement;  Various  Dielectric 
Materials;  Variable  Thickness 
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(PULSE  GENERATORS;  SWITCHES,  CLOSING) 

(Capacitor  Banks;  Gas  Gaps,  Optical) 

SOME  DESIGN  CONSIDERATIONS  OF  A  LASER  TRIGGERED  IMPULSE  GENERATOR 

J.J.  Bleaker  and  C.G.  Morgan 
(12/1965). 

Availability! 

NTIS 

In  a  number  of  Divisions  at  CERN  considerable  interest  is  being 
taken  in  the  possibility  of  the  production  of  large  eurrant  and  high 
voltage  impulse  generators.  This  interest  arises  from  raqui raments, 
for  example,  in  tha  MPS  and  AR  Divisions  for  work  on  kicker  magnets, 
end  in  the  NPA  Division  for  basic  research  and  development  of 
particle  separators.  10  Rafs. 

Primary  Keywords:  Raviaw;  Vacuum  Electrode  Emission;  Electron 
Multiplication;  Jitter  Estimate;  Ruby  Laser 


(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Gas,  optical;  Gas  Gaps.  Optical) 

SPARK  DISCHARGE  TRIGGERED  BY  A  PULSE  LASER  BEAM 

K.  Horii,  T.  Noguchi  and  M.  Yano 
Electrotechnical  Lab,  tokyo,  Japan 

IEE  International  Conference  On  Gas  Discharge  Proceedings,  pp  4-10 

(01/1970  ) . 

The  spark  discharge  in  an  air  gap  Can  be  triggered  by  e  giant 
pulse  laser  beam  focused  on  an  electrode  surface.  This  type  of  gee  is 
called  tha  Laser  Tri ggerad  Spark  Gap,  which  can  meet  tha  need  for  « 
high  speed  switch  of  heavy  currant  impulse  generator.  An  experimental 
study  of  the  breakdown  mechanism  of  tha  gap  was  performed.  4  Rafs. 
Primary  Keywords:  Ruby  laser;  Air  Gap;  Electrode  Irradiation; 

Breakdown  Mechanism;  Double  Current  Pulse 
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(INSULATION.  MATERIAL;  REVIEWS  AND  CONFERENCES) 

(Liquid;  Reviews) 

AQUEOUS  DIELECTRICS 

J.B.  Nested 

Birkbeck  College,  London,  UK 

Publisher;  Chapmen  Ard  Hall  ltd.,  Londcn  <01/*973). 

The  dielectric  constant  of  water  in  several  of  its  forms  is  the 
subject  of  this  book.  Furo  water,  ice,  electrolytic  end 
non-electrelyt ic  solutions,  and  bi omoler ules.  are  ell  considered  with 
theory  end  many  graphs  end  tables  presented  for  eeeh.  Both 
di^pnrslen  and  less  era  addressed.  A  model  is  presented  for  the 
structure  of  water  and  ice.  tn  addition,  the  dielectric  constants  of 
al  materials  that  contain  absorbad  water  arm  prasantad.  Tha 
ctric  proparti  as  and  conductivity  of  moist  soil,  sand,  snow,  and 
y  orcuring  ice  ere  considered.  Breakdown  character* sties  end 
strength  ere  not  addressed.  451  Refs, 
ywerds-.  Water  Insulation;  Dielectric  Constant;  Dispersion; 

Several  Solutions  In  Water;  Properties  Of  Absorbed 
Water 

COPYRIGHT:  1975  J.B.  HASTED 
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(BREAKDOWN  STUDIES) 

(Gas,  Elactrteal) 

PECULIARITIES  OF  THE  DEVELOPMENT  OF  THE  ELECTRIC  BREAKDOWN  OF  AIR  IN 
\  EXTREMELY  LONG  DISCHARGE  GAPS 

G.N.  Aleksandrov,  B.N.  Gorin,  V.P.  RedVov.  I.S.  Stekol'nikov  and  A.V. 
Shkilev  \ 

O.M.  Rrxhizhenavaki i  Institute,  Moscow,  USSR 

Soviet  Physi csnDokledv,  Vel .  13.  Ho.  12.  pp  1244-1249  (04/1949). 

Trmnm.  From-  Qoklady  Akadenl I  Neuk  SSSR  183,  1048-1051  (Dacambar  1968) 
Tha  existing  experimental  date  on  the  electric  breakdown  of  sir  in 


long  discharge 
desirable  to 
gap*.  This  wo* 
modi  fleet  ions 
an  increasing 
considerable 
dielectric  st 
This  paper  _ 
investigation 
Polytechn ■ cal 
Institute.  3 
Primary  Keyword' 


gees  are  limited  to  gaps  1-4  m  long.  It  seemed 
Undertake  an  i nvest i gat i on  of  the  phenomenon  in  longer 
Id  allow  one  to  determine  the  tendencies  in  the 
ef  the  breakdown  development  which  ere  assoc iated  with 
gap  length.  A  knowledge  of  such  tendencies  has  a 
aract' cal  significance  for  problems  involving  the 
length  of  a  r  and  Is  of  interest  for  physics  in  general. 
>s  a  brief  account  of  the  results  of  such  an 
which  h*s  bean  conducted  at  the  M.I.  Kalinin  Leningrad 
Institute  end  at  the  G.M.  Kr chi zhenovsk • i  Power 

|Re*s. 
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(PULSE  GENERATORS;  ELECTROMAGNETIC  FIELD  GENERATION) 

(Capacitive;  Magnetic) 

A  COMPACT  MAGNETIC-FIELD-PULSE  GENERATOR 

1.1.  Ushakov 

Lmningrod  Technological  Institute,  Leningrad,  USSR 

Instruments  And  Expsrimsntal  Tochniquss.  Vel.  16.  No.  t.  pp  1797-1799 

(12/1973' . 

Trans.  From;  Pribory  i  Takhnika  Eksperimenta  4,  154-154 
( November- December  1973) 

A  simple  device  is  dsicribsd  which  generates  monopolar  magnetic 
field  pulses  having  an  intensity  ranging  from  4  to  2.5  MA/m  for  • 
di scharge-current  amplitude  ranging  from  4  A  to  2.5  kA.  Tha 
repetition  frequency  of  the  pulses  may  he  controlled  in  the  range 
from  25  to  0.5  Hr .  The  possibility  is  provided  for  the  operation  of 
the  generator  in  a  one-shot  mode.  The  length  ef  the  ^agnatic  field 
pulses  at  the  base  is  approximately  160  microseconds;  tha  discharge 
energy  of  the  capacitor  bank  is  <s200  J.  The  stability  of  the 
amplitudes  of  ths  current  end  magnetic-field  pulses  is  for-  0.05*.  7 

Refs. 

Primary  Keywords:  Pulse  Generator;  4  A  -  2.5  kA  Current  Range;  2.5 
MA/m  Field;  Thyristor;  Crowbar 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas,  Optical:  Gas  Gaps,  Optical) 

T IMF  CONSTANTS  OF  SPARK  DISCHARGES  INITIATED  BY  A  GAS-LASER  BEAM  OF 
LAMBDA  =  0.3371  MICRONS 

Yu. A.  Kurbatov  and  V.F.  Tarasenko 

Soviet  Journal  Of  Quantum  Electronics,  Vel.  2,  He.  4.  pp  547-548 
(04/1973). 

'ran*.  From:  Kvantovaya  flektron  12,  108-109  (1972) 

An  investigation  was  made  ef  the  time  constants  sf  spark 
discharges  initiated  by  a  laser  beam  of  Lambda  *  0.3371  microns  end 
10  kW  peak  power.  The  experiments  were  carried  out  at  pressures  of 
1-8  atm  in  a  discharge  chamber.  Ths  discharge  gap  was  1-10  mm  end  the 
applied  voltage  was  10-200  kV.  Tha  laser  beam  was  directed  onto  a 
copper  cathode  through  e  grid- like  anode.  Tha  discharge  delay  time 
varied  depending  on  tha  conditions,  from  1  to  100  nsec.  The 
fluctuations  of  the  delay  time  did  net  exceed  ♦er-  3  neec  even  at 
voltages  close  to  the  static  breakdown  value.  This  high  stability  ef 
ths  triggering  of  the  discharge  gaps  indicated  that  the  laser  beam  in 
question  was  a  suitable  source  for  initiation  ef  high-power  epark 
discharges.  4  Refs. 

Primary  Keywords:  Nitrogen  Laser;  Variable  Preesure;  Variable  Gap 

Spacing;  Copper  Electrode:  Delay  Measurement;  Jitter 
Measurement 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Optical) 

12.2-LASER-TRIGGERED  MEOAVOL  T  SWITCHING 

A.H.  Guanthtr  and  J.R.  Itttii 

AFUL.  K  i  rt  land  AF5.  NH  S7U7 

lEEE^Journel  Of  Guantum  Electronics.  Vol.  GE-3,  Ho.  11.  pp  311'SM 

laser-initiated  breakdown  of  high-veltage  seerk  gaps  Has  been 
out an dad  to  the  mega  volt  range  through  tha  usa  of  a  novel  coaxial 
tri soaring  geometry.  In  this  configuration,  a  100-to  250-mogewett 
ruby  laser  of  l.A-to  3. 5- joules  output  was  aligned  along  the 
interelectrode  axis  of  tha  spark  gap.  Tha  laser  boom  passed  through  a 
hemispherical  electrode,  mounted  on  a  hollow  shaft,  and  was  focused 
by  a  lens  internal  to  this  electrode  at  the  opposite-switch  electrode 
surface,  lased  on  investigations  of  the  effect  of  polarity  on  switch 
performance,  i.a.,  least  delay  and  jitter,  it  was  concluded  that  1) 
irradiation  of  the  charged  electrode  was  preferred  and  2)  irradiation 
of  posit ive-rather  than  negati ve-charged  electrodes  gave  best 
performance.  Delay  times  between  arrival  of  the  laser  pulse  end 
complete  gap  closure  as  short  as  2  ns  with  unmeasurable  jitter  (<  1 
ns)  wara  readily  attainable  under  various  conditions  ( hi gh-proasure 
and  hi gh-raducad  fields).  By  recourse  to  classical  arc  breakdown 
theories,  i.e-.  Townsend  evalarche  and  streamer  mechanism,  it  was 
concluded  that  tha  variation  of  delay  with  reduced  field  fellows  an 
avalanche  process.  However,  for  an  explanation  of  extremely  short 
delays  observed  (hi gh-veloci ty  closure  rates),  a  streamer  mechanism 
is  necessary.  15  Rats. 

Primary  Keywords:  Ruby  Laser:  Air  Gap;  Nitrogen  Gap;  flegevolt 
Operating  Voltage;  Single-channel  Discharge; 
Exparimant;  Theory 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

FIELD  EMISSION:  LARGE  CURRENT  DENSITIES.  SPACE  CHARGE.  AND  THE  VACUUM 

ARC 


W.P.  Dyke  and  J.R.  Troian 
linfield  Collage.  McMinnville.  OR 

Physical  Review.  Vol .  89.  Ho.  4 ■  pp  799-808  (02/1953). 

Ftela  emission  wes  obtained  from  a  single  crystal  tungsten  emitter 
under  conditions  of  very  high  vacuum  and  claan  surfacas.  Tha  geometry 
of  the  emitter  was  determined  by  electron  microscopy  permitting 
accurate  calculation  of  both  tha  surface  electric  field  and  an 
average  current  density.  Tha  usa  of  pulse  electronic  techniques 
extended  the  observations  to  the  upper  limit  af  the  current  densities 
for  which  the  normel  field  emission  was  stable.  Above  this  limit  an 
explosive  vacuum  arc  occurred  between  electrodes  From  these 
experiments  the  following  conclusions  were  drawn.  (1)  The  wave 
mechanical,  image  force  corrected  theory  quont i tot i valy  predictad  tho 
observed  average  Current  density  up  to  that  density  of  tho  order  of 
1E7  amporos/cu.cm. .  whara  a  markad  davfation  occurred  from  tha  usual 
cur rant- vol tag#  ralationship.  (2)  Spaca  charga  effacts  panaittad  tho 
Simultaneous  operation  of  multiple  emitting  areas  of  differing 
geometries.  (3)  At  a  still  higher  critical  currant  density  in  tho 
range  to  1  EG  emperes/eu . cm. ,  a  field  amission  initiotod  vacuum  ore 
occurred  botwoon  electrodes  resulting  in  s  change  of  amitter 
geometry.  Current  density  wes  tho  dominant  criterion  for  tha 
initiation  of  the  vacuum  arc.  25  Refs. 

Primary  Keywords:  Field  Emission;  Tungsten  Cathode;  Claan  Surface; 

Surface  E-fiold;  Emission  vs  Voltage;  Vacuum  Arc 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSINO) 

(Vocuum,  Electrical!  Vacuum  Gaps.  Electrical) 

INITIAL  STAGES  OF  LOW-PRESSURE  PUlSE  DISCHARGE 
A.B.  Boim  and  E.H.  Raikhrudel 
Moscow  State  University,  Moscow.  USSR 

Soviet  Physics-Technical  Physics,  Vol.  4.  No.  9.  pp  821-B24  (BS/1942). 
Trans.  From:  Zhurnel  Tefchni choska i  Fiziki  31,  1127-1134  (September 
1941) 

A  study  was  made  of  tha  ignit I an  of  a  pulse  discharge  in  a  tuba 
containing  a  cold  cathode  with  s  trigger  electrode,  at  initial 
pressures  IE-4  -  IE-4  mm  Hg  and  initial  voltages  30-40  kV.  A  study  of 
tha  currant  and  valtaga  variation  with  time  bv  osc i 1 logrephy  and 
simultaneous  measurement  of  the  integral  intensity  of  tho  x-ray 
amission  of  tha  discharge  shewed  that  ignition  of  tho  pulse  discharge 
passes  through  a  stage  of  pradischerge  pulses  prior  to  tho  stage  of 
the  ges-focusod  beam.  Tha  lifetime  (tau/sub  1/)  of  tha  pradischerge 
pulse  stage  with  fixed  init  o!  rond>tiu>s  ' copoc i tone v  end  initial 
voltage  of  pulse  generator,  degree  of  outgsssng  of  electrodei. 
pressure)  depends  on  the  emissive  properties  of  the  cold  cathode; 
tau/sub  1/  con  be  prolonged  from  one  mic-osoeord  to  sovorol 
milliseconds  by  variation  of  tho  resistance  (R/sub  t/)  ir  tha 
trigger-gap  circuit.  Tha  investigated  prolongation  pf  ignition  can  be 
used  for  control  of  tho  durot;on  (r)  of  tho  olsctron-opt I  col  stage, 
which  includes  tha  nbovo*nonti oned  stages,  of  tho  pulse  discharge.  9 
Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Cold  Cathode;  Trigger  Electrode; 

IE-4  Torr  Pressure;  40  kV  Voltage;  Currant 
Measurement;  Voltage  Measurement;  Temporal  Resolution 
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(SWITCHES.  CLOSING) 

(Vocuum  Gaps.  Electrical) 

LOW  VOLTAGE  FIRING  CHARACTERISTICS  OF  A  TRIGGERED  VACUUM  GAP 

G.A.  Ferrell 

General  Electric  Ce,  Schenectady.  NY  12301 

IEEE  Transactions  On  Electron  Devices,  Vol.  ED-13.  No.  4.  pp  432-438 
(04/1966  ) . 

Tho  tripgsrd  vacuum  gap  is  a  normally  nonconduct i ng  davica  in 
which  a  high-currant  metal- vapor  ore  can  bs  established  by  s  suitable 
pulso  of  currant  to  a  triggering  electrode.  While  this  gap  is  wall 
suited  to  switching  applications  at  high  voltage,  it  has  properties 
which  make  it  useful  at  low  voltage  as  wall.  The  operation  of  tha 
triggered  vacuum  gap  has,  therefore,  bean  studied  in  tha  range  of  100 
to  1000  volts.  It  was  found  that,  although  tho  gap  could  bo  triggered 
with  currents  os  low  os  0.02  amperes,  consistent  triggering  with 
firing  delays  lass  than  a  microsecond  required  trigger  pulses  of  10 
amehoras  or  mere-  Little  or  no  dependence  of  firing  time  on  mi in  gap 
voltage  was  observed.  Below  a  few  hundred  volts,  however,  the 
probability  of  establishing  a  stable  main  discharge  with  a  short 
duration  trigger  pulse  falls  of  rapidly  with  decreasing  gap  voltage. 
Tha  polarity  of  tho  main  gap  voltage  and  of  the  trigger  pulse 
strongly  influenced  tho  firing  character i st les  of  the  gap  in  the 
range  studied.  These  affects  are  discussed  in  detail.  11  Rafs. 

Primary  KVywordst  Vacuum  Spsrk  Gap;  Metal  Vapor  Are;  100-1000  V 

Operating  Voltage;  Vary  Low  Trigger  Currant:  Delay 
Measurement;  Jitter  Measurement 
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(BREAKDOWN  STUDIES) 

(Surface  Floshovmr) 

NANOSECOND  TIME  DEVELOPMENT  OF  A  PULSED  DISCHARGE  AT  A 
DIELECTRIC-VACUUM  INTERFACE 

3.P.  Bugaev  and  G.A.  Masyats 

Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Soviat  Physics-Technical  Physics.  Vol.  10,  No.  7.  pp  930-932  (01/1946). 

Trans.  From:  Zhurnel  Tokhni choskoi  Fiziki  35,  1202-1204  (July  1965) 

Tho  time  development  of  a  discharge  at  a  dielectric-vacuum 
interface  must  be  studied  to  clarify  the  mechanism  underlying  tha 
phenomenon  and  to  facilitate  tha  selection  of  vocuum  insulation,  tha 
development  of  switching  devices,  electron  tubas*  etc.  Breakdown  at 
tha  surface  of  a  dielectric  in  vacuum  has  not  bean  studied  adequately 
to  dote.  Tho  effect  of  various  factors  on  breakdown  voltage  has  baan 
invosti gated  previously,  prebreakdown  currents  have  also  boon 
studied,  end  tha  voltege-tima  character i st i c  have  baan  studied  in  tha 
microsecond  rongo.  Howovar.  tha  literature  contains  no  information  on 
tho  time  required  for  breakdown  to  develop  over  a  di elect ric-vacuum 
interface  so  that  it  is  difficult  to  explain  tho  processes  taking 
place  during  breakdown.  7  Rafs. 

Primary  Keywords:  Surface  Flashovar;  Vacuum  Environment:  Fleshover 
Voltage;  Flashovar  Delay;  Several  Dielectrics; 

Semple  Conditioning 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

THE  INITIATION  OF  ELECTRICAL  BREAKDOWN  IN  VACUUM 

L.  Crenborg 

Los  Alamos  National  Labs,  Los  Alamos,  NM  B7545 

Journal  Of  Applied  Physics.  Vol.  23.  No.  3.  pp  518-522  (85/1552). 

Tho  hypothesis  is  suggested  that  initiation  of  high  voltage 
breakdown  in  vacuum  is  duo  to  traversal  of  tho  high  voltage  gap  by  a 
clump  of  loosely  adhering  material.  Tha  implication  of  this 
hypothesis  for  un i form-f i old  gaps  is  that  tha  breakdown  voltage  is 
proportional  to  tha  square  root  of  tha  gap  length.  A  summary  of  tho 
literature  is  presented  which  supports  this  conclusion  for  a  range  of 
gap  distance  from  0.2  mm  to  6  motors.  Additional  qualitative  evidence 
is  presented  which  tends  to  support  tho  proposed  hypothesis.  15  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Uniform  Field;  Mt cropart icle: 

Breakdown  Voltage  vs  Gap  Spacing.  Square  Root 
Dopondonce;  literature  Review 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

INVESTIGATION  OF  LASER  PUlSE  FORMING  BY  LTSG  AND  POCKELS  CELLS 
K.  Yoshide.  T.  Yamenaka,  T.  Sasaki,  K.  Shimemura  and  C.  Yamanake 
Osaka  University.  Suita,  Osaka,  Japan 

Electrical  Engineering  In  Japan,  Vol.  92*  No.  4,  PP  117-122  (11/1972). 
Trans.  From:  Donki  Gakkai  Ronbunshi  92C.  377-383  (November  1972) 

This  paper  describes  a  leser-tri ggered  gas  gap  used  to  switch  a 
Pockols  Call  for  laser  light  switching.  The  gap  is  filled  with  an 
ergon-ni trogen  mixture  with  tha  laser  focused  on  tha  cathode. 
Electrodes  are  stainless  steel.  The  gap  distance  is  adjustable. 

Graphs  of  dolay  vs.  self-breakdown  voltage,  delay  vs.  electrode 
spacing,  and  rise  time  vs.  electrode  spacing  are  presented.  24  Rafs. 
Primary  Keywords:  Glass  Laser;  Argon  Gap;  Nitrogen  Gap;  Stainless 
Steal  Electrode 
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(BREAKDOWN  STUDIES) 

(Ges.  Electrical) 

SOME  PROPERTIES  OF  NIGH  CURRENT  SPARK  CHANNELS 
C.  Broudo  end  J.D  Craggs 
Univarsity  of  livarpool.  Liverpool,  UK 

International  Journal  Of  Electronics,  Vol.  22.  No.  4,  pp  329-353 
f 06/1967). 

Spark  channels  carrying  currents  of  200  kA  wore  studied  in 
hydrogen,  arg'in,  and  helium  at  760  Torr.  Measurements  wore  token  of 
the  gap  voltage  drop,  tho  gap  resistance,  the  channel  expansion 
velocities,  and  tha  currant  waveform.  Other  spark  channel 
characteristics,  such  os  shock  wav#  velocity,  pinch  temperature, 
drift  velocity,  ion  and  electron  density,  and  channel  resistance,  are 
then  calculeted  from  tho  results.  26  Rafs. 

Primary  Keywords:  Spark  channel;  High  Currant;  Voltage  Drop;  Expansion 
Rato;  Discharge  Temperature 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

DEVELOPMENT  OF  ELECTRON  AVALANCHES  AND  STREAMERS 

E.D.  lozanskii 

Soviet  Physics  Usp.  Vol.  18,  No.  11.  pp  893-908  (11/1975). 

Trans.  From:  Usp.  Fiz.  Nauk  117,  493-521  (November  1975) 

Tho  orticlo  presents  a  review  of  tha  currant  state  of  tha  theory 
of  ovolancho- streamer  processes,  i.o.,  processes  occurring  during  tha 
development  of  discharges  in  dorse  gases.  Tha  principal  attention  is 
devoted  to  description  of  tho  physical  picture  of  tha  phenomena.  8 
systematic  presentation  is  given  of  the  theory  of  the  mein  stages  of 
formation  of  o  discharge;  tho  theory  of  electron  avalanches,  tha 
theory  of  a  self-maintaining  discharge,  tha  theory  of  tho 
avalanche-streamer  transition,  and  tha  theory  of  straamors.  Tha 
question  of  breakdown  of  long  spark  paps  is  discussed  briefly.  124 
Refs. 

Primary  Keywords:  Review;  Theory;  Denso  Gas;  Discharge;  Physical 
Picture;  Self-maintaining 
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(BREAKDOWN  STUDIES) 

(Gas,  Optical ) 

EFFECT  OF  HIGH  MAGNETIC  FIELDS  ON  TNE  THRESHOLD  OF  LASER-INDUCED  OAS 
„  BREAKDOWN 

E.J.  Button  and  A . H.  Guenther 
AFUL.  Ki  rtland  AFB,  NM  87117 

Journal  Of  Applied  Physics.  Vol.  47.  No.  2,  pp  522-550  (02/1974) 

A  quantum  rata  analysis  of  lasar- induced  breakdown  in  deuterium 
and  helium  gas  was  used  to  predict  the  dependence  of  the 
breakdown-threshold  intensity  on  gas  pressure,  laser-pulse  length, 
and  the  magnitude  of  an  applied  external  magnetic  field  parallel  to 
the  direction  of  propagation  of  the  laser  beam.  Diffusion,  elastic 
and  i nolast ic  collisions,  and  multiphoton  ionisation  of  atomic  and 
molecular  states  excited  by  electron  impact  were  considered.  The 
threshold  data  indicato  the  presence  of  three  distinct  regional  the 
pulse- length  dominated,  intermediate,  and  the  diffusion  doaiineted,  os 
well  as  the  importance  of  a  dimensionless  parameter  omega  in 
determining  the  magnitude  of  the  magnetic  field  effect  on  the 
breakdown  threshold  for  a  given  set  of  experimental  conditions.  The 
results  era  in  excellent  agreement  with  experimental  date.  36  Refs 
Primary  Keywords:  Laser-induced  Breakdown;  Helium;  Threshold 

Intensity;  Parellel  Magnetic  Field;  Numerical 
Calculation;  Experiment 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Elactrical) 

CHARACTERISTICS  OF  THE  TRICATRON  SPARK-GAP 
A.M.  Sletton  and  T.J.  lewis 
Queen  Mary  Collage,  London,  UK 

Proceedings  of  the  IEE,  Vol.  10A,  Pt.  C,  No.  5,  pp  34-61  (03/1957). 

The  behaviour  of  a  trigatron  three-electrode  spark-gap  in  air  has 
bean  investigated  and  its  character i st i cs  obtained  with  particular 
reference  to  its  use  as  a  controlled  high-voltage  switch.  It  is  found 
that  the  voltage  range  over  which  it  may  bo  triggered  sati sf actor i ly 
depends,  not  only  on  the  polarities  of  the  main  gap  end  triggering 
voltegss,  but  also  on  the  energy  of  the  discharge.  The  breakdown 
time-lag  is  also  determined  by  those  some  voltage  polarities  and  else 
by  tha  time-constant  of  the  trigger  discharge  circuit.  From  those 
characteristics  end  certain  othar  relevant  observat i ons,  a  theory  of 
the  breakdown  process  in  such  s  spark-gap  is  suggested,  involving  the 
propagation  from  the  trigger  of  O’  low-density  eesi ly- i oni zed  region. 
Finally,  a  brei f  investigation  of  the  successful  use  of  a  trigatron 
in  o  divertor  circuit  capable  of  diverting  the  discharge  energy  in  a 
spark-gap  subjected  to  direct  end  impulse  voltages  of  3£i3  kV  and  in  a 
circuit  providing  accurate  'chopping'  of  impulse  voltage  waves,  is 
re-sorted.  12  Refs. 

Primary  Keywords:  Trigatron;  Air  Gap;  Operating  Characteri st ics: 

Voltage  Operating  Range;  Trigger  Polarity  Dependence 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generation) 

LOCALIZATION  OF  FIELD  EMISSION  IN  SMALL  SOLID  ANGLES 
G.N  Fursei  end  S.A.  Shafcirova 

A. A.  Zhdanov  Lonningrad  State  University,  Lenningred,  USSR 

Soviet  Physics- Technical  Physics,  Vol.  11,  No.  6.  pp  827-832  (12/1966). 

Trans.  From:  Zhurnel  Tokhn i cheskoi  Fiziki  36,  1125-1131  (Juno  1966) 

A  field-emission  cathode  is  a  point  surface  of  electrons  with  vary 
smell  linear  dimensions  (0.01  to  1  micron).  This  makes  it  possible  to 
focus  the  electron  beam  by  di ract  electron-optical  methods  and  to 
Simplify  electron-optical  systems  significantly.  These  sources, 
however,  exhibit  spherical  symmotry  with  a  radially  diverging  boom. 
Thus,  the  aperture  angle  of  tha  omitted  cone  is  very  largo,  boing  for 
average  emission  densitios  (1E4-1E5  A/sq.cm.)  approximately  equal  to 
60  Dog.  and,  for  the  limiting  densities  (1E7-1E8  A/sq.cm.), 
approximately  equal  to  100  Dog.  In  order  to  obtain  a  fine  electron 
probe  a  very  narrow  pencil  is  usually  isolated  from  the  beam.  The 
apertures  necessary  for  ensuring  the  minimum  permissible  aberrations 
in  the  beam  are  to  IE-3  -  IE-2  rod.  17  Refs. 

Primary  Keywords;  Field-emission  Diode;  Largo  Divergence;  Collimating 
Aperture;  High  Lossas;  Soloctivo  Electron  Emission 
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(•ARTICLE  BEAMS.  ION) 

(Generation) 

PARTICLE  ACCELERATION  BY  COLLECTIVE  EFFECTS 

0.  Keefe 

lewr«nre  Berkeley  Leb.  Berkeley  CA 

1976  Proton  Linear  Accelerator  Conference,  pp  352-357  (09/1976). 

Successful  eccelorotion  of  protons  and  other  ions  has  been 
achieved  axper imentelly  in  this  decedo  by  a  number  of  different 
collective  methods.  The  attainment  of  very  high  accelerating  fields 
has  been  established  although  so  far  the  acceleration  distance  has 
been  cenf-.ned  to  only  a  few  centimeters.  Efforts  are  in  progress  to 
understand  the  accelerating  mechanisms  in  datail  and.  as  a  result,  to 
devise  ways  of  extending  considerably  the  acceleration  distance.  This 
paper  is  intended  to  review  the  current  progress,  expectations,  end 
limitations  of  the  different  approaches.  20  Refs. 

Primary  Keywords!  Proton  Accelorati on;  Ion  Acceloret i on;  Collective 
Effects;  Review 

COPYRIGHT:  1976  ATOMIC  ENERGY  OF  CANADA 


ev47 

(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

PHOTOPRE IONIZATION  OF  THE  3372-ANOSTROH  PULSED  N/SUB  2/  LASER 
N.A.  Kurnit,  K.  Bidhichend,  L.W.  Ryan  Jr.,  A.  Javan  end  S.J.  Tubbs 
Massachusetts  Institute  of  Technology.  Cambridge.  MA 
IEEE  Journal  Of  Ouantum  Electronics,  r»p  1*4-176  (04/1973). 

Photopreioni set  i  on  of  thw  337  1- Aigstrom  pulsed  n/sub  2/  lasar  by 
use  of  e  seed  gas  sf  low  ionisation  'hreahold  end  fiashlomp 
excitation  is  observed  to  result  ir  increased  laser  output  end 
rsproducibl 1 i ty .  Prei oni set i on  else  increases  the  range  of 
permissible  operating  pressures,  enabling  operation  with 
etmospher ic-pressure  mixtures  of  N/tuto  2/  end  Ho  without  reducad 
intensity.  8  Refs. 

Primary  Keywo--.<s:  Photoionisation;  Fiashlomp;  Arc  Suppression;  Largs 
Volume 
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(System*;  Cas  Gaps,  Electrical) 

S'JBNAMOSECQND  RISE1 2  ME  MULTIKILOVOLT  PULSE  GENERATOR 

0 ■ F  McDonald  (1),  C.J.  Banning  (1)  and  S.J.  Briant  (2) 

(1)  BDM  Corp,  El  Paso.  TX 

(2)  Un  varsity  of  Texas  at  El  Paso,  TX 

The  Review  Of  Scientific  Instruments.  Vol.  36.  No.  4,  pp  594-503 
(06/1 465 ) . 

4  multi  kilovolt  nanosecond  pulse  generator  has  boon  developed 
which  uses  a  maw  approach  to  tha  des'S'i  of  on  extremely  fast 
gas-di scheroe  switch  The  design  concept  is  based  on  the  statistical 
time  lag  which  precedes  on  aloctrical  breakdown.  The  generator  also 
employs  largo  coaxial  geometry  so  that  extremely  high  operating 
voltages  ta.  be  used.  A  description  of  instrumentation  required  to 
measure  the  fast  rise  tine,  high  voltage  pulses  is  included  along 
with  some  typical  oscilloscope  traces.  B  Refs. 

Prinery  Keywords:  Fast  Rise.  High  Pressure  Spark  Gap;  Pulse  Farming 
Lins;  Statistical  Time  Lag 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

THE  CHARACTERISTICS  OF  THE  TRIGATRON  SFARK-GAF  AT  VERY  NIGH  VOLTAGES 
T.E.  Broodbent 

University  of  Manchester,  Manchester,  UK 
IEE  Monograph  No.  364  M.  pp  213-215  (03/1960). 

Curves  are  given  showing  the  working  range  and  time-lag 
characteri St i cs  of  a  trigatron  spark-gap  working  in  sir  at  voltages 
up  to  1  MV.  It  is  shown  that,  for  voltages  of  this  magnitude,  a 
single-stage  trigatron  spark-gap  of  suitable  design  provides  e  simple 
and  convenient  method  of  chopping  the  voltage  at  any  required 
instant.  Factors  which  affect  the  performance  of  the  gap  are 
discussed.  7  Refs. 

Primary  Keywords  Trigatron;  Operating  Character i st i c»;  Time  Leg; 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

THE  DEVELOPMENT  OF  THE  DISCHARGE  IN  THE  TRIGATRON  SPARK  GAP  AT  VERY 
HIGH  VOLTAGES 

T.E.  Broadbent  end  A.H.A.  Shlash 

University  of  Manchester,  Manchester,  UK 

British  Journal  Of  Applied  Physics,  Vol.  14.  pr  687-691  (06/1963). 

Tha  optical  phenomena  occurring  during  the  initiation  of  breakdown 
in  the  trigatron  spark  gep  in  air  have  been  investigated  with 
voltages  up  to  1  MV  and  inter-electrode  Spocings  up  to  60  cm.  using 
an  imago  convertor  as  on  electro-optical  shutter.  Measurements  of  go-* 
current  flowing  during  the  breakdown  initiation  process  have  else 
been  made.  The  optical  phenomena  era  similar  in  nature  to  those 
occurring  in  long  untrtggered  gaps.  One  or  more  leader  strokes  occur, 
followed  by  o  main  stroke.  Leader  stroke  velocities  fall  within  tha 
range  5E6  to  3.2E8  cm/*%c  depending  on  experimental  conditions.  The 
average  mcinstroke  velocity  is  sbout  1E8  to  1E9  cm/sec.  Under  certain 
conditions  the  path  taken  by  the  complete  spark  is  partly  governed  by 
the  production  of  a  short  leader  stroke  originating  at  one  electrode. 
It  is  shown  that  this  leader  occurs  only  in  the  region  of  the  gop 
where  conditions  laid  down  by  leob  end  Meek  end  Roather  as  being 
suitable  for  streamer  formation  and  propagation  art  satisfiad.  10 
Refs. 

Primary  Keywords:  Trigatron;  Optical  Obsarvation;  Gap  Current 

Measurement;  Uaader  Stroke;  Main  Stroke;  Discharge 
Propagation  Speed 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

ELECTRON  EMISSION  AT  HIGH  FIELDS  DUE  TO  POSITIVE  IONS 

P  Msliuk 

Bell  Labs.  Murray  Hill,  NJ  07974 

Journal  Of  Applied  Physics,  Vol.  30,  No.  1»  pp  31-55  (01/1959). 

Two  r  ecr.ani  sms  have  bean  proposed  to  account  for  the  observed 
large  yield  of  secondary  electrons  in  gesoous  breakdown  at  high 
electric  fields.  In  one  of  those  o  single  ion  in  approaching  the 
cathode  surface  creates  e  'pass*  by  decreasing  the  width  of  the 
potential  barrier.  In  the  other  the  increased  over-ell  fields  due  to 
a  large  number  of  ions  in  the  gap  is  supposed  to  account  for  tha 
increased  omission.  The  first  effect  is  re-examined  end  appears  to  be 
effective  in  the  observed  breokdowns  of  extremoly  small  gaps  in  air. 
It  may  also  ba  effective  in  breakdown  at  high  pressure  end  in  liquid 
ard  solid  dialectics.  21  Refs. 

Primary  Keywords:  Gas  Braakdown;  High-fiald  Breakdown;  Secondary 
Electrons:  Cathode  Effect;  Potential  Barrier 
Decrease;  Ion  c  Field  Increase 
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(BREAKDOWN  STUDIES) 

( Electrodes) 

FIELD-DEPENDENT  SECONDARY  EMISSION 

H.  Jacobs 

EC0M,  Fort  Monmouth,  NJ  07703 

Physical  Review,  Vol.  84,  No.  5,  pp  S77-BB4  (12/1051). 

Experiments  hove  been  conducted  with  magnesium  oxide  surfaces  in 
which  high  DC  fields  were  applied  to  the  surface,  while  at  the  seme 
tim«  secondary  amission  maasuramants  ware  being  made.  Very  high 
secondary  amssion  ratios  wara  obtained  reprodueibly  (100  to  1  and 
graotar).  Under  static  conditions  it  was  found  that  tha  ratios  would 
incraaso  axponant i al ly  with  incraasing  fields.  In  addition,  for 
constant  fields,  tho  ratio  of  liberated  electrons  to  bombarding 
electrons  was  constant,  ovar  a  wide  range  of  bombardment  energy. 
Maasuramants  wara  made  of  secondary  amission  with  a  square  wave  field 
applied  to  tha  surface  and  time  lag  affects  were  noted.  Decay  time  in 
the  order  of  30  microseconds  ware  measured.  Tha  rise  time  was  found 
to  bo  dependent  upon  field  and  bombarding  currants.  The  mechanism  of 
field  dependent  secondary  amission  was  shown  to  bo  related  to  an 
avalanch#  effect,  triggered  by  the  bombarding  electrons.  12  Refs. 

P  r  *  nary  Keywords:  Electron  Emission;  Secondary  Emission;  Magnesium 

Ox i do  Surface:  High  Secondary  Emission;  Exponential 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

WHISKER  GROWTH  IH  HIGH-VOLTAGE  HIGH-VACUUM  CAPS 

l .  Jedynak 

Uni versi ty  of  Wisconsin,  Madison,  WI 

Journal  O'  Applied  Physics.  Vol.  36,  No.  8.  pp  2587-2589  (08/19(5). 

Th%  verification  by  little  and  Whitnay  of  the  existence  of 
whisker- l ike  mi croprojecti ons  on  tha  cathoda  alactroda  of  a  vacuum 
flap  offar*  strong  Support  for  tha  fi aid-ami ssi on  concapt  of 
srebreekdewn  currants  and  for  tha  f leld-emi ssion-ini tiatad  and  clump 
thaortas  of  vacuum  breakdown.  Tha  cathoda  whiskers  eorralata  wall 
with  tha  electron  baam  discussions  of  Maitland  and  also  match  Dyke's 
dascription  of  breakdown  dua  to  vaporizaton  of  a  field-emitting 
point.  Tha  clump  thaory  and  tima  lag  of  braakdown  ara  both 
des=ribable  in  torms  of  ni cropr o jact i ons  as  dona  by  Danholm  in  his 
article  oi  growth  and  fracture  of  points  in  tha  vacuum  gap.  Tha 
axistanca  of  the  mi croproject i ons.  or  whiskers,  supports  tha  present 
belief  that  braakdown  does  not  have  a  single  primary  causa,  but  is 
instead  caused  by  any  ona  of  several  mechanisms  depending  upon  tha 
local  corait’ors  existing  within  the  gcp.  6  Rafs. 

Primary  Keywords:  H i gh- vacuum  Geos;  Vacuum  Breakdown;  Cathode 
....  Whiskers;  Clump  Theory;  Prebreakdown  Current 
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<  BREAKDOWN  STUDIES) 

(Gas,  Optical) 

CHANNELING. Of  AH  IONIZING  ELECTRICAL  STREAMER  BY  A  LASER  BEAM 
D.W.  Koopman  and  T.D.  Uilkerson 
Tartar  Inc.  Springfield,  VA  22151 

Journal  Of  Applied  Physics.  Vol.  92,  Ho.  5,  pp  1885-1884  (04/1971). 

Long  electrical  spark  discharges  have  bean  directed  through  air 
along  predetermined  paths  defined  by  a  concentrated  laser  beam.  At 
apoara-it  cpticel  power  densities  of  50-100  GW  so. cm.,  35-nsec 
half-width  laser  pulses  at  10.6  microns  have  been  effective  in 
channeling  streamer  discharges  from  e  350-kV  positively  charged 
electrode  for  distances  up  to  28  cm  in  e  total  streamer  length  of  71 
cm.  "me  average  E-field  required  to  obtain  a  discharga  between 
ele-t-odos  was  reduced  from  7.3  to  5.5  kV/cm  with  tha  laser  nowar 
employed.  12  Rafs. 

Primary  Keywords:  Laser  Channeling;  Directed  Discharga;  Long 
Oi stances;  Low  Laval  Ionization  By  Lasar 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

SURGE  VOLTAGE  BREAKDOWN  OF  AIR  IK  A  HONUNIFORM  FIELD 

J.H.  Park  and  H.H.  Cones 

Journal  Of  Research  Of  Tha  National  Bureau  Of  Standards.  Vol.  56.  No. 

4,  pp  201-224  (04/1956). 

The  discharge  and  braakdown  phenomena  in  air  whan  a  surge  valtaga 
is  applied  to  sphere-plane  electrodes  wars  investigated.  A  steeply 
risin  surge  of  145  kilovolts  seek  value  was  applied  to  the  piano 
placeu  86  centimeters  above  the  laboratory  floor.  A  1.6  contimeter 
diameter  aphare.  mounted  an  adjustable  distance  below  the  plane,  was 
connected  to  ground  through  the  Surge  impedance  of  a  coaxial  cable. 
Experimental  data  consisted  of  oscillograms  of  the  current  to  the 
sphere  aid  pictures  of  the  discharge  between  the  electrodes.  A  mothod 
for  chopping  the  applied  voltage  surge  at  an  accurately  controllable 
time  was  used  to  study  the  discharge  at  gap  spacing#  for  which  a 
full-wave  applied  surge  would  cause  breakdown.  17  Refs. 

Primary  Keywords  Pulsed  Voltage;  Sphere-plane  Electrodes;  Variable 
Ga»  Spacing;  Variable  Pressure;  Current  Waveform 
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( BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Optical;  Gas  Gaos.  Optical) 

OPTICALLY-INITIATED  DIRECTED  ELECTRIC  BREAKDOWN  IN  A  GAS 
A.G.  Akmaiov.  l.A.  Rvlin  and  V.S.  Shil’dyarv 

Soviet  Physics  JETP  Letters.  Vol.  8.  No.  8.  op  258-259  (10/1968) 

Trans.  Frjm:  ZhETF  Pis'mt  V  Redaktsyu  8.  417-419  < Octobor  1968) 

The  advance*  in  generation  of  intense  coherent  ultrevolet 
r.-di  a  t  i  o-  uncover  a  possibility  of  observing  plasma  traces  cf  an 
ultraviolet  be.'m  in  a  gas  and  various  associated  electric  phenomena. 
These  indicia  •  n  first  order  a  directional  oiectnc  braakdown  along  a 
prolcnged  iirirec,  charnel  (nlaara  column),  end  also  reflection  of 
ratJ'o  waves  fro n  the  column  or  their  propagation  aler>g  t*e  column  It 
>s  known  that  analogous  phenomena  are  observed  in  orticel  breakdown 
of  a  gas  by  laser  radiation  in  infrareu  or  visible  band  at  high 

optical  energy  density  ( #opr ox i mutely  1E5  MW/ sq . cm . )  An  increase  of 
the  light  'reouency  (up  to  tha  ultlrevi olat ) ,  which  increases  the 
photoionizetio.i  probability),  should  lead  to  an  appreciable  lowering 
of  tha  necessary  energy  density  end  to  e  possibility  of 
experimentally  separating  these  phenomena  from  optical  breakdown.  8 

Raf  s . 
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(PARTICLE  BEAMS.  ELECTRON) 

(Rev i aws ) 

ELECTRON  BEAM  FUSION  PROORESS  REPORT  OCTOBER  1976  THROUGH  MARCH  1977 
Authors  Unknown 

Sandi#  Labs,  Albuquerque.  NM  87115 
Sandia  Report  No.  SAND77-1414  (10/1977). 

Availability:  SAND77-1414 

NTIS 

This  report  provides  an  overview  of  the  progress  e»de  on  the 
electron  beam  fusion  progrom  from  Octobor  1976  through  March  1977  at 
Sandi#  Lebcrator ies.  The  authors  begin  with  a  rav i aw  of  tha  concept 
of  the  EBFA  and  proeaed  to  braifly  discuss  tha  progress  made  end 
problems  encountered  in  the  development  of  vacuum  insulation  systems. 
Marx  generators,  i n termed* ato  energy  stores,  switches,  ord  diode 
construction.  Predicted  target  interactions  and  projected  diagnostic*, 
are  also  discussed.  126  Refs. 

Primary  Keywords.-  Electron  Beam  Fusion;  Magnetic  Insulation;  Marx 

Generator;  Trigetron;  Vacuum  Diode;  Vacuum  fleshover 
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(POWER  CONDITIONING) 

(Saturable  Reactors) 

MAGNETIC  SWITCHES  ANO  CIRCUITS 

H.C.  Nunns 1 ly 

los  •  t  Notional  Labs*  Los  Alamos.  NM  87545 

Los  Alamos  Report  No.  LA-8862-MS  (09/1981). 

This  report  outlines  the  use  of  saturable  inductors  as  switches  in 
l«rmp«d-el ament,  magnetic-pulse  compression  circuits.  Tha  operation  of 
the  three  basic  types  of  magnetic  pulsa  compression  cirr.uits  is 
discussed  and  the  charecteri  sti  c  use  of  is  defined.  In  addition, 

the  geometric  constraints  end  magnet ’C  pulse  conpr«ssion  circuits 
used  in  short-pulse,  low-  i  nductance  sys'-rs  or*  considered.  The 
seeling  of  presoturot i on  laokago  current*,  magnetic  energy  losses, 
end  switching  times  with  geometrical  and  materiel  para-i-uters  ere 
developed  to  aid  in  evaluating  magnetic  pulse  compression  systems  in 
a  particular  application.  Finally,  a  schom  for  increasing  the 
coupling  coefficient  in  saturable  striolinu  transformers  is  proposed 
to  enable  their  use  in  the  short-pulse,  h ' gh- voltage  regime.  8  Refs. 

Primary  Keywords:  Pulse  Co"'o,-«*si  on ;  Saturable  Inductor;  Lumped 
Element;  Switching  Char acteri sti cs;  Design 
Considerations 
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(ELECTROMAGNETIC  LAUNCHERS) 

(Rei leuns ) 

RESULTS  OF  RAUGM  EXPERIMENTS  POWERED  BY  MAOMETIC  FLUX  COMPRESSION 
GENERATORS 

R.5.  Hawke  (1‘.  A.L.  Brooks  (l>.  F.J.  Deadrick  (1),  J.K.  Scudder  (1), 
CM  Fowler  (2),  R.S  Ceird  (2)  and  D.R.  Paterson  (2) 

(1)  Lawrence  Livermore  Lab,  Livermore,  CA  94550 

(2)  Los  Alamos  National  Labs.  Los  Alamos,  NM  87545 

UCRl  Raport  Ho.  UCRL-84875  (10/1980). 

Availability-  UCRL-84875 

NTIS 

Researchers  from  LLNL  end  LANSL  initiated  a  loint  railgun  research 
end  JeveJupmant  program  to  Mplire  the  potential  of  electromagnet i c 
rail guns  to  accelerate  projectiles  to  hyperveloci t i os .  The  effort  was 
intended  to  1 )  determine  experimentally  the  limits  of  railgun 
operation.  2)  verify  calculations  of  railgun  performance,  end  3) 
estebl  i  *h  a  data  base  at  megamp«>-a  currants  The  program  has  led  to 
1)  the  selection  of  e  particular  magnetic  flux  comoression  generator 
(MFCG)  design  far  e  set  of  initial  experiments  end  2)  the  design  of 
small-er.d  large-square  bore  reilguns  to  match  the  expected  MFCG  power 
profile.  The  bore  sizes  *re  12.7  and  56  mm.  respect i vely .  In  this 
papon.  we  briefly  describe  the  design  of  tho  reilguns  and  the 
diagnostic  and  data  reduction  techniques,  followed  by  tha  results  of 
eight  experiments  with  the  two  railgun  types.  8  Refs. 

Primary  Keywords:  Theory;  Ext •- i went ;  Numerical  Calculation;  Flu* 

Compression  Generator;  Railgun  Oes*gn  Const deret < on« 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

THE  REIC-H] )  ION  VOLTAGE  CHARACTERISTICS  OF  FREELY  RECOVERING  ARCS 

F.W.  Crawford  (1)  and  H.  Edels  (2) 

(1)  College  Of  Advanced  Technology,  Birmingham 

(2)  University  of  Liverpool,  Liverpool,  l)K 

I  EE  Paper  No  3135  S  (04/1960). 

Tha  recovery  charecteri sti es  of  an  arc  ere  studied  in  this  paper. 
Tha  authors  consider  «  pulsed  discharge  in  air.  nitrogen,  argon  end 
hydrogen  with  carbon  electrodes.  Current  is  interrupted  by  external 
means,  and  a  second  pulse  of  variable  voltage  and  delay  is  applied. 

In  this  w<>y ,  the  reignition  voltago  of  the  ere  can  be  determined  as  e 
function  t  time.  Currents  considered  are  from  10-50  A  with  pressures 
between  10C-750  Torr  end  gap  distances  of  1-5  mm.  Full  gap  raeovery 
is  seen  to  reaoire  a  current  interruption  of  about  1  sec.  The  process 
is  found  to  closely  follow  the  extended  Peschen  law.  16  Refs. 

Primary  Keyword*  Arc  Recovery  Tina;  Restrike  Voltage;  Temporal 

Resolution;  Recovery  Pause  Horizontal  Arc;  Vertical 
Arc 

COPYRIGHT:  )«60  I  EE 
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(El'LTRGniGHrriv  LAUNCHERS) 

( Ra 1 1 gun  * ) 

RAILGUN  ACCELERATORS  FOR  GRAM-SIZED  PRr.lLCTllES 

R.S.  Hawk a 

Liwer.ct  Liverpirt  l  ab,  l-vermcre.  CA  94550 

UCRL  Report  No.  UCRL -84623  (10/1980). 

Availability:  NCR L -84# 23 
hi  15 

In  this  pfp«r,  wc-  ui;r  i)p  ts«  operation  end  critical  parameters 
of  rt  Ig.ns,  m*  cemnern  the  potential  and  actual  performance  with 
ether  types  of  mi  crijjarti cle  accelerators,  and  we  discuss  their 
research  and  industrial  applications.  Railgun  accelerators  have  the 
i»it»nt'/i!  t  a -ml  orate  -rnssive  projectiles  to  very  high  velecitias 
in  very  s’-ert  distance*.  Recent  research  has  demonstrated  the 
ist*u».nea?>  of  ra'lguns  for  raseirr.h  and  industrial  applications.  The 
rail cun  accelerator  is  essentially  a  linear  DC  motor  consisting  of  a 
Pair  o'  rigid  parallel  conductors  that  carry  current  to  end  from  an 
interconnect ing  moveable  conductor.  The  connecting  link  functions  as 
•n  armature,  and  th*  parallel  roils  serve  as  a  single-turn  field 
winding.  Th*  resulting  lorentz  force  on  the  armature  is  proportional 
to  the  square  of  the  current.  A  1-MA  currant  will  produce  about  2E5  N 
of  thrust.  A  one-gram  projectile  wi .’  1  experience  an  acceleration  of 
2F8  m/»/sup  2/  and  in  one  meter  actveve  a  velocity  of  20  km/s. 
Conventional  projectile  launchers  are  limited  to  launch  velocities  of 
the  ordor  of  10  kvs.  Hence  railgun*  will  enable  research  and 
aopl i cat . ons  at  previously  unatt*  nable  velocities.  Velocities  in 
excess  of  10  km/s  will  lead  to  new  research  at  high  pressure  end 
hich-enei-gy  density.  Behavio-  of  matter  in  the  1-10  TPa  or  perhaps 
ipj  range  will  provde  valuable  insight  to  terrestrial  and 

extratarrestrial  phenomena.  14  Refs. 

Rrimary  Keywords:  Small  Projectiles:  Operating  Parameters;  Tutorial 
Overview 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Gas,  Optical) 

CW  GAS  BREAKDOWN  IN  ARGON  USING  10. 6-MICRON  LASER  RADIATION 


D  1 .  Frani«i 

National  Bureau  of  Standards,  Boulder,  CO  80502 

Applied  Physics  tetters,  Vol.  21.  No.  2,  pp  62-64  (07/1972). 

A  very  intense  gas  breakdown  spark  has  been  extended  to  a 
continuous  arc  m  argon  using  a  focused  cw  CO/ sub  2/  laser.  To 
achieve  cw  breakdown,  the  focal  volume  of  e  mirror  focusing  a 
high-powar  CO/sub  2/  lasar  was  praionized  by  e  single  Pulse  from  a 
CO/ sub  2/  TEA  laser.  The  electron  density  created  by  the  pulsad  lasar 
>•  sufficient  to  start  the  cm  eiasr-a.  This  lattar  reports  eccureta 
measurements  of  pulsed  thresholds  es  well  as  praionized  cw  thresholds 
♦or  brejKdown  in  argon.  Also,  a  study  of  tha  tima  development  of  tha 
cw  plasma  is  orasentad.  5  Rafs. 

Primary  Keywords  CO/sub  2/  Lasar;  Argon  Gae;  Laser  Sustained 

Discharga;  Ionizing  Threshold;  Sustaining  Threshold 
COPYRIGHT-  1972  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
PERMISSION 


( BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas*  Electrical;  Gas#  Optical) 

EFFECTS  OF  CW  POWER  ON  THE  PULSED  GAS  BREAKDOWN  THRESHOLD  IN  ARGON  AT 
10.6-MICRON  RADIATION 

C.D.  needy 

Army  Mi  sails  Command#  Radstona  Arsenal.  AL  35809 

Applied  Physics  Letters#  Vol.  22,  No.  1,  pp  31-32  (01/1973). 

When  the  focussed  beams  of  a  pulsed  CO/ sub  2/  laser  and  a  cm 
CO/sub  2/  laser  Mere  superimposed,  the  pulsed  pas  breakdown  threshold 
mss  raised.  It  Mas  found  that  the  increase  in  the  threshold  was 
dependent  on  the  pas  pressure  and  cm  power.  When  the  intensities 
obtained  Mith  different  focal  diameters  Mere  comapared.  it  Mas  found 
that  the  the  cw  pas  breakdown  threshold  has  s  1/y/sup  2/  dapandenca 
on  the  radius  of  the  focussed  cm  power  spot.  3  Refs. 

Primary  Keywords:  CO/sub  2/  Laser;  Argon  C-ap;  CW  Lamars  Pulsed  Laser; 

Super i mposi t ion  Of  Beams 

COPYRIGHT:  1973  AMERICAN  INSTITUTE  OF  PHTSICS#  REPRINTED  WITH 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas.  Electrical;  Gas,  Optical) 

SIMILARITY  BETWEEN  PHYSICAL  PROCESSES  IN  A  PULSED  DISCHARGE  AND  IN  THE 
EFFECT  OF  LASER  RADIATION  ON  A  METAL 
L.I.  Grachikhin  and  L.Ya.  Hin*ko 

Institute  Of  Physics,  Academy  of  Sciences  of  the  BSSR,  Minsk 

Soviet  Physics-Technical  Physics.  Vol.  12,  No.  6.  pp  846-849  C12/1967). 

Trans.  Fron:  Zhurnal  Takhni cheskM  Fiziki  37,  1169-1172  (June  1967) 

High-current  pulsed  di scharge  and  concentrated  laser  radiation  on 
e  metal  both  provide  strong  heat  sources  which  are  comparable  in 
magnitude  (approximately  1E4-1E8  W/sq.cm.)  and  which  erode  the 
surface  of  a  metal.  In  this  connection  it  is  of  interest  to  consider 
general  physical  processes  taking  placa  on  tha  surface  .of  e  metal  and 
n  the  resulting  plasmas  and  to  use  this  as  a  basis  to  explain  some 
specific  properties  of  each  source.  Detailed  studies  were  made  of  the 
physical  processes  associated  with  the  disintegrating  effect  of 
concentrated  laser  radiation  on  a  metal.  Experiments  were  performed 
using  a  neodym-um  laser  which  provided  an  anergy  density  of  1E4-1E8 
W/sq.cm.;  this  is  equivalent  to  densities  realized  in  high-current 
oulsed  discharges.  11  Refs. 

Primary  Keywords:  Laser  Erosion  Of  Metal;  Pulsed  Electrical  Discharge; 

Plasma  Jet#  Light  Emission  Measurement;  Dark  Space 
COPYRIGHT:  1967  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

THE  POSSIBILITY  OF  PHOTODETACHMENT  IN  THE  IMPULSE  BREAKDOWN  OF  POSITIVE 
POINT-PLANE  GAPS  IN  AIR 

F.D.A.  Boylett  and  B.G.  Williams 

Central  Electricity  Research  Labs#  Leatherhgsd#  Surrey#  OK 

British  Journal  Of  Applied  Physics.  Vol-  18.  pp  593-593  (05/1967). 

The  relative  importance  of  the  roles  of  photodetachment  end 
photoionization  in  the  propagation  of  positive  point-plane  impulse 
corona  in  air  is  discussed.  Consi derat i on  of  the  magnitudes  of  the 
cross  sections  for  the  two  mechanisms  as  a  function  of  ohoton  energy 
reveals  a  higher  efficiency  for  the  photodetachment  process.  Further 
support  for  the  conclusion  that  photo detachment  is  more  probable  than 
photoi oni zeti on#  in  the  circumstances  considered#  is  drawn  from 
experimental  evidence  such  as  the  visual  form  of  the  corona  end  its 
dependence  upon  meteorolcgi cal  conditions.  5  Refs. 

Primary  Keywords:  Point-plane  Gap;  Air  Cap#  Photo i oni zet i on ; 

Photodetachment;  Corona  Propagation;  Cross  Sect* on; 

Theory 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current) 

WIDE  FREQUENCY  RANGE  CURRENT  TRANSFORMERS 

J.M.  Anderson 

General  Electric  Co#  Schenectady#  NY  12301 

Tha  Review  Of  Scientific  Instruments#  Vol.  42.  No.  7.  fP  915-926 
(07/1971) . 

Current  transformers  with  resistive  loads  are  examined 


experimentally  to  determine  seme  of  the  limitations  te  high  frequer 
response.  Coil  resonances  are  avoided  by  placement  of  damping 
resistors  around  the  secondary  winding.  This  permits  a  relatively 
large  numer  of  secondary  turns  (50  or  100).  improv'ng  low  freq^ercy 
response  and  increasing  the  i  x  t  product#  even  for  the  highest 


frequency  transformers.  Uniform  response  to  several  gigahertz  is 
obtained  in  a  transformer  with  6.4  mm  window#  while  a  range 
approximately  1  Hz  to  approx imately  SCO  MHz  is  found  in  a  larger 
trms^ormer  (12.7  cm  dia-.  and  2.5  cm  window).  Both  ferrite  and  iron 
alloy  cores  are  utilized.  8  Refs. 

Primary  Keywords  Current  Transf ormar ;  Wide  Bandwidth:  Resistive  Load; 

Damping  Resistor;  Frequency  Response  Measurement 
COPYRIGHT:  1971  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
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(SWITCHES.  CLOSING) 

(IASS) 

HIGH-POWER  SWITCHING  WITH  PICOSECOND  PRECISION 

G.  Moureu  end  W.  Knox 

University  of  Rochester#  Rochester,  NY  14623 

Applied  Physics  Letters.  Vol.  35.  No.  7,  pp  492-495  (10/1979). 

Up  to  10  kV  have  been  switched  with  Si  and  GeAs  laser-activated 
switches.  We  show  that  ins  spite  of  the  thermal  instability 
shortcoming  experienced  i#»  Si.  quasi-DC  bias  operation  can  be 
utilized  in  e  manner  which  relaxes  stringent  synchroni zet i on 
requi rementa.  In  the  case  of  GeAs  tha  thermal  instability  is  less 
sever#  end  up  to  8  kV  DC  hes  been  held  off  end  efficiently  switched 
In  both  ceses,  a  fast  switching  time  of  approximately  40  ps  is 
observod.  This  time  is  a  combination  of  the  laser  pulse  width, 
Qmonmtry  bandwidth,  and  jitter  time.  Efficient  switching  action 
reouirts  only  a  few  tens  of  microjoules  of  laser  energy.  Electric*! 
pulses  ranging  from  subnanosecond  to  hundreds  of  nanoseconds  duration 
have  been  readily  generated.  6  Refs. 

Primary  Keywords;  Silicon  Switch;  Light  Activated;  Thermal 

Instability;  Quesi-DC  Bias;  40  ps  Switching  Time 
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PERMISSION 


6098 

(SWITCHES.  CLOSING;  POWER  CONDITIONING) 

(LASS;  Systems) 

PICOSECOND  OPTOELECTRONIC  SWITCHING  AND  GATING  IN  SILICON 

D.H.  Austen 

Bell  Labs.  Murrey  Hill.  NJ  07974 

Applied  Physics  letters.  Vol.  26#  No.  5.  pp  191-10?  (02/1975). 

Quasimetal  1 ic  photoconductivity  produced  by  the  absorption  of 
picosecond  optical  pulses  in  sil’con  trinsnission  line  structures  ht, » 
been  used  to  devise  electronic  switches  and  gates  which  can  be  turner* 
on  end  off  in  e  few  p.cosaconds.  Electrical  signals  as  large  as  10C  V 
can  be  switched  by  a  few  microjoules  of  optical  energy.  The  switching 
speed  was  measured  by  correlating  the  response  of  two  transmission 
gates  in  tandem,  eecn  having  an  aperture  tin*.  of  15  psec.  5  Refs. 

Primary  Keywords:  Photoconductivity;  Double  Pulse:  0.53  Micron  lignt- 
1 . P6  micron  Light;  Surface  Ionization;  Volume 
Ionization:  Start  5witch;  Crowbar  Switch 
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(BREAKDOWN  STUDIES) 

(Gas.  Electr i crl  ) 

PROGRESSIVE  LIGMTKir.  IV-TME  DISCHARGE  MECHANISM 

B  .  F  .  J .  Scr>".niend 

University  of  The  Wi tweter srend 

Royal  Society  Of  London  Proceedings,  Vol-  A164,  Ho.  A916-7,  pp  132-150 
(01/1938) . 

Tha  authors  present  a  model  of  the  lightning  process  based  on 
oxtonsive  oxporimontel  observation.  The  paper  begins  with  a  short 
review  of  the  general  discharge  process,  the  leader  process  is  then 
desert  bad  in  detail  followed  by  a  description  of  the  mechanisms 
involved  in  tha  main  stroke.  Multiple  strokes  are  also  considered 
22  Refs. 

Primary  Keywords;  lightning;  General  Survey;  Modeling;  Loader;  Pilot 
Streamer;  Stepped  Leader;  Current;  luminosity;  Main 
Stroka 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rototing  Machines) 

TESTS  ON  THE  CANBERRA  H0M0P0LAR  GENERATOR  ARRANGED  TO  SUPPLY  THE  5 
MEGAWATT  MAGNET 

E.K.  Inall 

Australian  National  University.  Canberra#  Australia 
Journal  Of  Physics  0;  Applied  Physic,  Pp  1“9  (08/1965). 

The  design  and  testing  of  the  Cannerra  Homopolar  Generator  ere 
discussed.  The  temporal  histories  of  the  temperatures  of  sa^aral 
components  are  presented  for  high  (1  MA)  and  low  (25  KA)  currant 
discharges.  Tha  dapandenca  of  performance  on  brush  pressure  is 
stud- ad.  2  Re's.  . 

Primary  Keywords:  Homopolar  Generator;  Brush  Temperature  Study;  Brush 
Pressure  Study;  High  Current  Discharge;  Low  Current 
Discharge  * 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Cos.  Electrical:  Surface  flashover) 

CONFIGURATIONS  AMD  MODES  OF  AN  H-PRESSEO  DISCHARGE 
L.D.  Gorshkov*,  A. I.  Pavlovskii.  I.V.  Podmoshensk i i  and  V.A.  Savchenko 
High  ?pmpera*v.>  e.  Vol.  9,  No.  4,  pp  762“764  (08/1971). 

Trans.  Frtm:  TOPlofizika  Uvsokikh  Tompera^ur  9,  844-646  (July-August 
1971) 

'ha  H-pressed  discharge  is  a  process  in  which  a  gas  discharge  is 
pressed  agomst  a  dielectric  by  a  magne*ic  field.  Tha  authors  analyze 
the  r-a  e,  coaxial,  and  annular  H-presSid  discharge.  Instabilities  are 
discussed,  as  arc  the  effects  of  wall  vapor i zat i on .  The  radiation  of 
the  M-o'essed  discharge  found  to  agree  well  with  that  of  an 
absolute  h:ack  brdy.  3  Refs. 

Fr imary  Keyuor  ds-  C-as  Discharge:  H-pressed  Discharge;  Magnetic  Field; 

Dielectric  Trough;  Stability  Consi derat i on* 
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8106 

*  CR[ AKDOUN  STUDIES) 

(Gas.  RESONANCE  EFFECTS  IN  MULTIPHOTON  IONIZATION  OF  ATOMS 

G.  Mainfroy  and  C.  Manus 

CEA  Centra  d’Etudes  Nuclaaires,  Barclay.  Franca  92260 
Applied  Optics.  Vol.  19.  No.  23,  pp  3934-3940  (12/1960). 

The  resonance  effects  in  multiphofin  ionization  ovor  o  modarata 
laser  intensity  as  observed  in  experiments  is  compered,  with  e  close 
agreement  found,  to  the  effects  predicted  by  theory.  The  observed 
resonance  effects  in  e  high  intensity  rsnge  cannot  bo  as  easily 
understood,  and  tha  authors  give  e  qualitative  explanation  using  the 
Charecten St IC  ionization  time  in  the  vicinity  of  tho  resonance.  23 

P M  me ry  Keywords:  Multiphoton  Effect;  Experiment;  Theory;  Good 
Agreement;  Polarization  Effocts 
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(PARTICLE  BEAMS.  ELECTRON) 

<TMIGH-PDWERrELECTRON  BEAM  PREIONIZED  CO/SUB  2/  CM  LASER  MODELLING  I: 
DESCRIPTION  OF  THE  INVESTIGATED  DEVICE  AND  NUMERICAL  CALCULATIONS  ON 
E-BEAM  IONIZATION 

S.  Martollucci#  J.  Quortieri,  G.  Mostrocinquo  ond  S.  Solimono 

Un-versita  degli  Stud* -Napol i .  Napoli#  Italy 

Nuovo  Cimento,  Vol.  54#  No.  1,  PP  99-117  (11/1479). 

Part  !  of  tho  papor-dovotod  to  modelling  high-power  CW 
lasers- gives  a  brief  description  of  tho  investigated  device  end  uses 
an  analytical  apprexi mat i on  to  Bathe's  formula  to  calculate  the 
following  quantities:  the  space  profiles  in  the  discharge  chamber  of 
the  electron  beam  energy,  the  stopping  power  end  the  source  term 
undt*  operating  conditions  for  f our-component  mixtures  of  practical 
interest-  Tha  anergy  loss  of  tha  primary  baam  in  travail i ng  through  a 
thin  A 1  foil  is  calculated.  Parts  II  end  III  will  be  published 
pro-notly  Part  II  will  be  devoted  to  the  plasma  characteristics  in 
the  d  scherga  chamber  and  to  tha  kinetic  and  f lui d-dynami c  model  of 
tha  laser.  Part  III  will  bo  dovotod  to  an  assossmont  of  tho  numorlcal 
rasults  obtained  from  tho  model  end  their  comparison  with 
axpe>‘ -mental  data.  20  Refs.  „  .  .. 

Primary  *»yuord»:  Enargy  Deposition;  Gas  Dynamics;  Modeling. 

Analytical  Solution 
Seco-rtary  Keywords  Gns  laser  Pumping 
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(BREAKDOWN  STUDIES) 

( L i  ghtni ng) 

SIMULATION  OF  LIGHTNING  CURRENTS  IN  RELATION  TO  MEASURED  PARAMETERS  OF 
NATURAL  LIGHTNING 

J.  Phlllpott 

Culham  Lab.  Abingdon.  Oxfordshire,  UK 

I  STS  Conference  On  Lighting  And  Static  Electricity,  pp  1-13  (04/1973). 

The  authors  begin  this  paper  with  a  short  discourse  on  the 
Character! sties  of  natural  lightning.  Intracloud  discharge  and  both 
positive  end  negative  ground  discharges  are  discussed  with  emphasis 
on  stroke  duration  and  peak  current.  The  effects  of  those  lightning 
strokes  on  aircraft  are  then  discussed  with  a  proposed  new 
ei rworthi ness  requirement  included,  lastly,  requirements  for 
effective  lightning  simulation  are  discussed.  30  Refs. 

Primary  Keywords  Lightning  Character i st i cs;  Introcioud  Discharge; 

Ground  Discharge;  Effects  On  Aircraft;  A i rworthi ness 
Specification;  Simulation 

COPYRIGHT:  1*75  ROYAL  AERONAUTICAL  SOCIETY 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

FORMATION  OF  A  POSITIVE  BURST  PULSE  CORONA  IN  AIR,  NITROGEN  AND  OXYGEN 
T.  Tairura 

Shizuoka  University,  Hama mats,  Japan 

Journal  Cf  The  Physical  Society  Of  Jepen,  Vol .  17.  No.  9,  pp  1434-1439 

(C9/;9S2). 

Thn  author  utilizes  Loob’s  condition  to  derive  an  analytical 
soljt  on  for  tho  onset  of  positive  pulse  burst  pulse  corona  in  a 
point-point  gap.  Avalanche  and  photo- ionization  are  included  to 
deri  >e  a  formula  to  predict  tha  onset  of  burst  pulse  corona  end  to 
estimate  the  effective  absorption  coefficient  for  the  radiation 
produced.  16  Refs. 

Primary  Keywords:  Loeb's  Condition;  Point-point  Electrodes;  Ionizing 
Photons;  Absorption  Coefficient;  Experiment;  Theory 


em 

(PARTICLE  BEAMS.  ELECTRON;  PARTICLE  BEAMS.  ELECTRON) 

(Target  Interactions;  Generation) 

PRODUCTION  OF  DENSE  THERMONUCLEAR  PLASMAS  BY  INTENSE  RELATIVISTIC 
ELECTRON  BEAMS 

F .  Uinterberg 

University  of  Nevada  System,  Las  Veges.  MV  8910* 

Proceedings  Of  The  International  School  Of  Physics  'Enrico  Ferai I ' 

Cour?  XL VI 1 1  (07/1969). 

The  author  discusses  various  aspacts  of  tharmonuclear  fusion.  Tha 
necessary  character i st i cs  of  the  target  end  the  relativistic  electron 
bean  which  it  is  to  bo  bombarded  M'th  are  discussed.  Generation  of 
the  electron  beam  and  its  interaction  with  the  target  ara  also 
examined.  Conversion  of  the  nuclear  reaction  into  useful  power,  and 
tha  application  of  the  process  as  a  rocket  propulsion  system  are 
ccr.s  i  do’-ed .  A  method  for  producing  an  intense  ion  beam  is  briefly 
presented.  17  Refs. 

Primary  Keywords-  Target  Interaction;  Collective  Effects: 

Suuperconducting  Ring  Generator 
Secondary  Keywords:  E-beam  Fusion 
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(SWITCHES.  CLOSING) 

(Gas  Gaps,  Elactrical) 

15C-KK2  QUENCHING  5PARKGAP5  HAVE  1E12  A/S  CURRENT  RISE 
W  E.  Austin 

Genrrel  Electric  Co,  Valley  Forge,  PA 

Laser  Focus.  Vol.  11.  No.  6.  pp  79-80  (06/1975). 

A  srarkgap  using  perforated  quenching  electrodes  is  presented.  Tha 
■  par k gap  will  allow  a  rise  of  1 L 1 2  A/sec  with  repetition  rates  up  to 
1 0 o  kHz  at  an  energy  of  0-22  joules  oer  pulse.  A  schematic  of  a  high 
repetition  rate  pul saf orm i ng  natwo-k  using  tha  sp.mkgop  is  given.  1 
Rof  s 

Primory  Keywords:  Quenching  Spark  Gap;  Quenching  Screen;  Fast  Currant 

Rise:  Rap-rated;  High  Frequency;  Low  Energy  Far  Pulse 
COPYRIGHT:  1975  ADVANCED  TECHNOLOGY  PUBLICATIONS,  INC. 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

THE  EXPLODING  WIRE  PHENOMENON 

C . A .  Privette 

Jet  Propulsion  Lab,  Pasadena,  CA 

JPL  Technical  Raport  No-  33-113  (01/1963). 

Availability:  N63-19203 

NT  I S 

A  brief  outline  of  the  exploding  wire  phenomenon  together  with  e 
description  of  some  techniques  employed  in  measuring  various 
parameters  of  the  explosion  process  is  presented.  Two  copper  wires,  1 
and  3  mils  in  diameter,  were  exploded,  utilizing  a  16,000-J  capacitor 
bank.  Thasa  explosions  ere  used  es  models  for  various  theoretical 
descriptions  conerning  tamparature  a.id  currant  histories.  Results  of 
thasa  theoretical  treatments  predict  maximum  temperatures  of 
approximately  100.000  amp.  12  Refs. 

Primary  Keywords:  Experiment;  Theory;  Simulation;  Numerical 

Calculation;  Copper  Wire;  Measurement  Technique 


(BREAKDOWN  STUDIES;  SWITCHES,  OPENING) 

(Exploding  U' res:  Explosive  Fuses) 

THEORETICAL  ANALYSIS  OF  THE  HYDRODYNAMIC  FLOW  IN  EXPLODING  WIRE 
PHENOMENA 

C-A.  Rouse 

Lewrance  Livermore  Lab.  Livermore.  CA  96550 

UCRL  Report  Nc .  UCRL-5519-T  (03/1959). 

Availability:  UCRL -551 9-T 

NTIS 

Theoretical  calculations  of  qxploding  wire  phenomena  have  bean 
carried  out  with  an  IBM  704  Lagrangian  coda.  The  modal  for  this 
analysis  assumes  instantaneous  energy  deposition  n  tha  wire. 
Calculations  wore  mads  with  different  conditions.  Among  those 
presented  art  (1)  different  effective  aquations  of  state  for  the 
corn*-  wire  end  (2)  different  equations  of  state  for  the  surrounding 
air,  Tha  equations  of  state  for  the  air  ere  (e>  a  constant  gamma-law 
gas  and  (b)  the  variable  gemaie-lew  gas  celcula’ad  by  F.R.  Gilmore. 

Tha  -shoek  wave  propagation  In  aeeh  i s  shewn  * o  require  significantly 
different  anargies.  The  results  ere  compered  to  calculations  made 
without  copper  wire  (energy  assumed  dopos.ted  in  a  volume  of  air 
equal  to  that  of  the  wire)  end  with  #>-*  en.ilyti-  similarity  solo  -on 
for  cylindrical  shock  waves  Th*  p- qpng* t i it  jf  the  stucr  wave  . n  a ir 
calculated  with  the  Gilmore  aqu*ton  of  stn-v  for  a-  shows  excellent 
agreement  with  that  observed  by  f.D.  Banne.t  The  sveonr.  shock  wave 
in  th#  copper  shows  quel  it  stive  agreement  with  that  observed  by 
Benrett.  but  indicates  that  in  the  range  of  EWP,  copper  does  not  act 
like  a  constant  gamma-law  can.  As  for  vim  '#•  *y,  it  is  mown  that 
hydrodynamic  flow  during  t  ►■e  ixplos  on  of  W’teu  is  -ot  similar.  7 
Refs 

Primary  Keywords:  Fxplodiry  wire:  Cooper  Wire;  Numerical  Calculation, 
Shock  Wave;  Douulu  Shoe* 
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(INSULATION.  MATERIAL;  PULSE  GENERATORS) 

(Liquid.  Systems) 

DIELECTRICS  STUDY  FINAL  REPORT 

G.K.  Simce* 

Energy  Sciences  Inc.,  Burlington.  MA  01803 

DN A  Report  H».  DNA2823F  (06/1972). 

Availability  AD  743170 
NTIS 

This  reports  the  findings  of  an  experimental  study  to  investigate 
the  dialectne  strength  of  deionized  water  when  pulse  stressed  by  e 
'double  resonance’  t ran»for.«§r  .  The  date  prov-de  evioence  that  the 
prestress  conditions  do  rot  significantly  affect  the  results. 

Add'  ti  anally .  t  is  suogvsted  that  the  relationship  frr  maximum 
stress  as  a  function  of  time  and  electrode  area  can  be  applied  for 
st-a'S  times  of  5-10  m cr  o-eccnds .  The  transformer  generator  is 
discussed  in  some  octet  1.  The  conclusion  is  drawn  that  th' s  generator 
farm  would  be  a  sen»ib*e  choice  'n  e  oulse  system  using  pressurized 
water  dielectric  H’Qh  dielectric  strengths  ere  now  claimed  for  this 
treatment  with  effective  stress  times  of  tens  of  microseconds,  e 
range  wh>ch  >s  compatible  with  the  transformer  pulse  signature.  2 
Re's . 

P- i mar y  Keywords:  Dielectric.  Deionized  Water;  ’Double  Resonance’ 

Y ren s* or m ir r  •  Prestress.  Waveshape  Dependence 


(PULSE  GENERATORS) 

( Tr i gger ) 

A  MAGNETIC-THYRISTOR  GENERATOR  PRODUCING  HIGH-VOLTAGE  NANOSECOND  PLUSES 
AN.  Vcrob’ev,  V.M.  Bogdanov,  F.L.  Gorchikov.  V.G.  Guk  and  A. A.  Ushakov 
Leningiad  Pol ytochm ca 1  Institute.  Leningrad,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  17,  No  1.  pp  110-111 
(02/1974). 

Trans.  From:  Pripory  i  Tekhnike  Eksporimenta  1,  103“104 


( January-February  1974) 

A  compact  generator  which  produces  powerful  nanosecond  pulses  is 
described.  The  length  of  the  pulses  across  the  load  of  2C0  to  330  ohm 
is  9  to  12  nsec  for  a  duration  of  the  leading  edge  equal  to  4  to  3 
nsec.  The  repetition  frequency  o'  the  pulses  is  up  to  1.0  kHz;  the 
power  in  the  pulse  is  <=25  kW;  the  amplitude  of  the  pulie  is  <=2.3 
kV-  The  g«?ne>-ator  weight  is  120  g.  2  Refs. 

Primary  Keywords:  Pulse  Generator;  Rop-rpted;  2.3  kV  Output;  1  kHz 
Repetition  Rate;  light  Weight;  Thyristor;  Ferrite 
Peaking  Line 

COPYRIGHT:  1974  PLFNUM  PRESS.  REPRINTED  WITH  PERMISSION 


1 5WHCN55#  CLOSING;  SWITCH**,  CLOSING) 

<5y,l.»n.  L.55)  ,  ,CM1_COHTROllE[)  HIGH -,0MER  HJISE  S«»rE« 
V.G.  Glotov  end  G-G.  Kobiashvili 

Soviet  Journal  Of  Optical  Technology.  Vol.  39.  No.  *»  pp 


378-37* 


The  authors  present  a  design  for  e  eystem  which  shapes  pulses  that 
can  than  turn  on  a  high  pow«>r  thyristor.  The  system  has  e  h'gh  noise 
immunity,  end  the  frequencies  it  can  handle  depend  prima-tly  on  the 
tme  constant  o'  the  phot : detector  0  Rofs. 

Fnmary  Keywcrds-  Radiation  Detector;  Pulse  Amplifier;  Thyristor 


Trigger 
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f*v  =  sKD0WK  STUDIES) 

U^MOUCi.^ORiV'EN  BY  MAGNETIC  FIELD  IN  SJLFUR  HEXAFLUORIDE  (SF/SUB  »/' 

Susui  i  (1)  and  H.  O.-mach*  (?) 

(1)  Toshiba  Rrs9*'-:i.  and  Development  Center,  Uk  i  shima-cho ,  Kewaseki-ku. 
Faw#*')1 

(?)  r  ,i  «h>  lia  Mmn  Po~er  lab.  Uk  i  shi  ma-cho  .  Kewaseki-ku.  Kawasaki 
.  .  *  i.uma,  C  f  Applied  Physics.  Vol-  14,  No.  4.  pp  487-493 

0  9  '  .  9  7  5  ) 

a  maynpiic  field  sot  up  transverse  to  the  field  line  was  used  to 
drive  ores  in  sulfur  hexafluoride  end  in  air.  The  ere  motions  were 
photographed  us-ng  a  high  soevd  camara.  end  the  ere  speed  was  found 
to  be  faster  in  air  than  in  sulfur  hexaf 1 uor i de .  The  arc  moved 
'•1'ittvelv  smoothly  when  copper  electrodes  were  used,  but  ere  spots 
ccold  not  be  drivsn  in  the  first  stage  wnan  brass  electrodes  in 
silf'.r  hexafluoride  were  used  10  k.fs. 

Primary  Keywords:  Magnetic  Field  Driven  Arc  Motion;  Various  Gases; 

Lightning  Arreste-s,  Copper  Electrode;  Brass 
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(FOWER  CONDI YICNING) 

PEFFFCTr*F,COPE*CHARACTERISTTCS  ON  PUlSE-SHAPE  DISTORTION  BY  A  PULSE 
TRANSFORMER 

Pad' oel e-t ron i cs  And  Communications  Systems,  Vol.  22,  No.  3,  pp  94-97 

Trans  *From;  Izvestiyo  VUZ.  Rad i ool okt ron i ke  22.  87-88  (1979) 

Expressions  are  dar i «ad  which  relate  tho  shepo  of  the  core  to  the 
p.,1  sa- shape  a  stortion.  iht  effect  of  tho  shopo  of  tho  cross  section 
cf  the  cor#  o'1  th#  cor#  volume,  the  rise  time  of  tho  pulse,  end  the 
voltage  drop  of  th#  transformed  pulse  is  discussed-  1  Refs. 

Primary  Keywords  Core  Ch*r*rt*n»»irsi  Minimum  Volume;  Short  Riso 
Time,  Des<gn  Consi Herat i ons 
1  1  96 T  All f»T0N  PRESS.  THC 
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CONDIT 10HING;  POWER  CONDITIONING) 

(Puls*  Transformers;  Linear  Inductors) 

ec.  f0*  L1"E*B  *'PLIC*TIBMS  u-renFoiiMHCt  «e.ui«ehehts 

Milliard  Research  Labe 

IEEE  Sj.ctrum,  Val.  1.  No.  2.  op  2»-J2  <02/1,72). 

'"*♦•!  l.ont  of  thi,  ortlcl.  focu...  on  «h.  .pplie.t.on, 
UtlZt.ll? r*<,u  >'•«•>*»»  of  >of«  forr.to  notorial o .  »oo‘c  Sav?cl. 
employing  ferrites  include  inductors  for  FDM  filters,  wide-banq  and 

twi?c.ir»ol!°rTr*’  *nd  M»  gh- frequency  power  trensf orders .  In  thi 
typical  modern  television  receiver  a  total  of  about  0  6  Ko  of  farrit* 

•  **f‘v  of  appl  i  cat  I  oni,  “tuchao  Ii!S. 
t  a  s  oraiers,  deflection  yokes,  and  convergence  systems  l*  Ref« 
Primary  Keyword,:  Soft  Ferrite;  Puls,  Transferor  ^I^tor! \lVln 
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(ENERGY  STORAGE,  INDUCTIVE) 

( Systems) 

A  PROPOSAL  FOR  THE  CONSTRUCTION  AND  OPERATION  OF  AN  INDUCTIVE  STORE  FOR 
20  MEGAJOULES 

E-K.  Inal  1 

Culhen  Lab.  Abingdon,  Oxfordshire,  UK 

Journal  Of  Physics  E;  Scientific  Instruments.  Vol .  3,  pp  679-485 
(07/1972). 

*  proposal  for  coupling  20  PI J  of  energy  initially  stored  in  the 
Canberra  homopoler  generator,  to  a  load  in  about  1.0  ms  is  described 
The  energy  is  first  transferred  to  a  coaxial  inductor  at  a  peek 
current  end  voltage  of  1 . 5  MA  and  190  V  respectively.  The  opening  o* 
a  fast  mechanical  switch  which  is  being  developed  transfers  the 
energy  from  the  inductor  to  the  loed.  producing  a  voltage  of  1000  V 
across  the  letter.  The  system  is  intended  for  use  with  high  energy 
lasers.  10  Refs. 

Primary  Keywords:  Homopoler  Generator;  Coaxial  Inductor;  Mechanical 
Switch;  low  Voltage;  High  Current 

Secondary  Keywords:  Flesh  Lamp  Driver 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

rilOVOLTMETER  MEASURES  AC  AND  DC  WITH  OVER  1E16-0HM  INPUT  RESISTANCE 
R . J .  Gardner 

University  of  Alberta,  Edmonton,  Alberta,  Canada 
Electronic  Design,  Vol.  27.  No.  20.  pp  90  (09/1979). 

The  circuit  presented  measures  high  AC  or  DC  voltages  under  true 
no-load  conditions.  Capacitors  ere  used  instead  of  the  conventional 
resistive  divider  which  eliminates  loading  problems  end  simplifies 
different  el  measurement.  0  Refs. 

Primary  Keywords:  Capacitive  Voltage  Divider;  High  Input  Impedance; 

High  Stability;  TC  Measurement  Capability 
COPYRIGHT:  1979  HAYDEH  PUBLISHING  COMPANY.  INC. 
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(SWITCHES.  CLOSING;  BREAKDOWN  STUDIES) 

(Gas  Gaps,  Optical;  Gas.  Optical) 

NANOSECOND  TRIGGERING  0*  AIR  GAPS  WITH  IHTENSE  ULTRAVIOLET  IICHT 

T.F.  Godlove 

Navel  Research  Lab,  Washington,  DC  28375 

Journal  Of  Applied  Physics.  Vol  32.  No.  3.  pp  1589-1596  (08/1961). 

Measurements  ere  presented  of  the  breakdown  time  of  a  conventional 
two-electrode  air  gep.  The  applied  voltage  is  maintained  below  the 
sparking  threshold  end  breakdown  is  caused  by  the  emission  of  a 
&-nenosec  burst  of  photoelectrons  from  the  cathode,  which  produces 
space-charge  distortion  of  the  electric  field.  An  auxiliary  trigger 
spark  provides  the  necessary  light  end  results  in  cathode  emission  up 
to  eporoximetely  10  me/SQ.cm. .  The  dominant  wavelength  region  is 
found  to  be  approximately  1100  A  because  of  the  relatively  low  air 
absorption  end  high  photoel ectr i c  yield  in  this  region.  For  e  fixed 
o*n  spacing  end  using  the  highest  light  intensity  available,  the  time 
delay  is  typically  found  to  decrease  from  approximately  5t/sub  -/  to 
e  niniunum  delay  t/sub  */  as  the  me i n  gap  voltage  is  increased  from 
approximately  BX  below  threshold  up  to  threshold.  The  minimum  delay 
ranges  from  10-88  nenosec  for  the  gap  spec  mgs  studied  end  agrees 
with  calculated  values  of  gap  speci ng/electron  drift  ocity.  Ihe 
techniques  developed  have  direct  epplica*ion  to  the  triggering  of 
convent)  anal  spark-gap  swi  tcies  and  t  pu.sed  J  ■  gM  sou  cea  and  nv 
provide  an  additional  tn©l  for  i  nuest  ga  t  ••  r  g  some  of  ha  bas  c 
parameters  of  gnaeou*  e.ectronics.  15  *efs 

Primary  Keywords;  Cathode  Effects;  P notv  »ri sii on :  Space  Charge. 

Analysis.  Overvoltage 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current;  Vnltage) 

OPTICAL  MFTHODi.  FOR  MEASUREMENT  OF  VOLTAGE  AND  CURRENT  ON  POWER  SYSTEMS 

A . J .  Roge- s 

Central  Eiectri;ity  Research  Labs,  leatherheed.  Surrey,  UK 

Optics  And  Loser  Technology,  Vol.  9,  No.  8,  pp  273-283  (12/1977). 

Methods  cf  optically  measuring  voltage  end  current  in  high  voltage 
systems  a-e  examined.  The  megneto-opt i c  effect,  the  electro-opt »c 
effect,  the  pi ezo-oot i cel  effect,  end  the  el  act rogyra 1 1 on  effect  t'm 
discussed  Frgg  end  enclosed  path  systems  ero  considered  along  witn 
the  necessary  detection  and  noise  reduction  techniques.  12  Refs. 

Primary  Keywords:  Bosie  Principles;  Electro-optic  Effect; 

Mbgnetn-opt i c  Effect;  Eleetrogyret i on  Effect;  Noise 
Reduct i on 
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(POWER  CONDITIONING) 

(Transient  Suppressors) 

Sl<  UA^S  TO  CONTROL  TRANSIENTS:  VARISTOR.  GA5-DI SCHARGE  AND  RC 
SUPPRESSORS  PROTECT  CIRCUITS  FROM  DESTRUCTIVE  SURGES 

R ■ W .  Fex 

General  Electric  Co.  Syracuse,  NY  13201 

Ele-*  rom r  Design,  Vol.  11,  pp  52-57  (  05/197*). 

Six  d i 4 f  e-c  n t  types  of  suppressors  are  given  as  possible  devices 
for  protecting  circuits  from  high-voltage  transients.  Zener  diodes, 
selemum  devices,  metal-oxide  devices,  si  1 1  con-cerbi  da  devices, 
flos-di scharge  (spark  gap)  devices-  end  resi stor-capec i tor  networks 
arp  discussed.  The  devices  are  compa-ed  using  their  peck  idle 
current .  maximum  currant,  peak  pow*-,  effective  clamping  ratio, 
voltage  range,  end  cost.  0  Refs. 

Prima-y  Keywords-  Zcne-  Diode;  Selenium  Rectifier;  Metal-oxide  Device; 

Silicon-carbide  Device;  Spark  Gap;  RC  Network; 

Design  Considerations 
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(PARTICLE  BEAMS.  ION) 

( Genera  1 1 on ) 

COMPUTATIONAL  STUDY  OF  MAGNETIC  DAM  EFFECTS  IN  A  HIGH  IMPEDANCE  DIODE 
R.J.  Barker,  S.A.  Goldstein  ond  A.T.  Drobot 
Naval  Research  leh,  Washington,  DC  20375 
NRl  Report  No.  *6*2  (10/1981). 

Availability:  AD  A13615* 

NT  I S 

Computer  simulations  have  been  conducted  to  test  the  'magnetic 
dam*  concept  as  a  means  for  boosting  the  overall  ion  effirienev  ef 
high  imoedonce  diedes.  The  'dam'  consists  of  a  cell  located 
immediately  behind  the  anode  foil  containing  a  wire  along  its  central 
axis  which  cn.rios  a  current  flowing  in  a  direction  opposite  to  the* 
in  the  diede  geo  The  ezimuthol  magnetic  field  generated  by  the  wire 
Current,  I/sub  w/ ,  reflects  the  electrons  crossing  the  foil  back  into 
the  A-K  gap  at  higho-  radi i  where  their  space  charge  can  enhance  ion 
emission  over  relatively  large  areas.  Significant  increases  in  the 
ion  cu-rert  war*  observed  for  several  values  of  I/sub  w/  but  a 
Simultaneous  increase  in  electron  current  prevented  gains  in  overalJ 
ion  p"iciency.  Instead,  only  decreased  impedances  were  observed.  The 
Cause  of  this  phenomenon  is  explained  and  solutions  which  could 
benefit  a  widv  range  of  future  diode  designs  are  presented.  7  Refs. 
Primary  Keywo-ds:  'M.ngnet'c  Dam*  Diode;  Numerical  Calculation;  Intense 
Ion  Beam  Generation;  Magnetic  Field  Electron 
Reflect i on 
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(Electromagnetic  compatibility* 

(Grounding  And  Shielding' 

CONSTRUCTION  AND  EVALUATION  OF  A  PROTOTYPE  ElECTROMAGNETICALLY  SHIELDED 

ROOM 

HA.  lo«ittcr 

Neva!  Civil  Engineering  lab.  Port  Huename.  CA 

Technical  Report  Nc .  R-*5*  (05/1966). 

Avai lebi l ity:  AD  636179 
NT  IS 

An  electromagnet i cel ly  shielded  room  composed  of  ?0-gaga 
sheet -metal  wall  material  with  continuously  soldered  seems  wee 
constructed  end  evaluatod  at  the  Navel  Civil  Engineering  Laboratory. 
The  10  x  20  x  8-foot  room  is  e  prototype  model  designed  as  e  basis 
fer  determining  specifications  for  the  construction  of  large  shielded 
room  installations.  Electromagnet i c  shielding  evaluation  of  the  room 
was  performed  in  a  accordance  with  MIL  STD-285,  along  with  additional 
measurements  at  10.  2.5,  end  9.0  GHz.  The  lowest  value  of  shielding 
effect! veness  was  65  docibals  at  1*  kHz.  Construction  techniques  for 
such  design  features  as  sheet-metal  joints,  soldered  seams, 
power-line  filtering,  ventilation  ducts,  end  cable  raceways  ere 
discussed.  Tech- iqt.es  for  providing  penetret  i  ens  into  the  room  for 
gas.  water,  end  sewage  were  investigated.  Measurements  of  the  effect 
of  sufl  1 1  ,  controlled  operings  into  the  room  were  uetermi  ned .  The 
eco-st  u  shteldirg  properties  of  '.he  room  ere  else  given  in  this 
-epcrt .  7  Refs. 

Prima-y  Keywords:  Screen  Room;  Shielding  'valuation;  Penetration 
T echn i n_es •  Line  Filtering;  Reliability 
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( BREAKDOWN  5TunrFS) 

' Oes,  Eire*  «  >  c  . > 

(.A  B»CAfDJWN  CALCULATION:  A  COMPARATIVE  STUDY 

T  A  KJo: 

AH..  Wr  ght- Patterson  AFB.  OH 

QE~  Porort  No.  GFP/PH/76-;  (12/1976). 

A vn >  l ab i 1 1 ty  AD  A03**3* 

NT  1 S 

An  attempt  is  made  to  develop  a  simple  yet  accurate  ges  breakdown 
model  which  can  be  easily  coupled  to  the  hydrodynamic  equations 
governing  fluid  flow  in  laser-target  i n t arect i one .  The  accuracy  of 
three  relatively  simple  models  is  i nvest i gated .  Each  is  compered  with 
the  more  accurate  end  complex  quantum  kinetic  model,  to  determine  the 
conditions  u.-.de-  which  it  meinta*ns  reasonable  accuracy.  A  gas 
Consisting  of  a  single  monatom-c  species  is  assumed  end  attention  is 
restricted  to  the  early  portion  of  the  electron  cascade.  A 
temperature  model  is  found  to  aorea  reasonably  well  with  the  quantum 
kmet»c  model  at  values  of  incident  laser  flux  greeter  than  5E9 
W/so.crn..  A  d;ffunon  model  is  found  to  yield  similar  results.  A 
two* temperetu-e  model,  which  is  derived  in  an  attempt  to  extend  the 
range  of  -he  trmporature  modal  to  lower  values  of  incident  flux,  is 
found  to  fce  invalid.  15  Refs. 

Primary  Keywords  Optical  Breakdown;  Air  Breakdown;  Threshold; 

Breakdown  Modeling;  Temoeretgre  Model;  Two 
Temperature  Modal 
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(PARTICLE  BEAM? ,  ION) 

St*1*u',°ESI0N  ,(QUI«E«EH1S  EOS  INTEG»,:INO  ELECTRIC  ,«0>'UIJI0T<  INTO  » 
SPACECRAFT 

R.J.  Rulis  ^ 

Lew**  Research  Center,  Cleveland,  OH  ......... 

Journal  of  Spacecraft  And  Rocket*.  Vol.  8.  3,  pp  209-213  C83/I971) 

Des-gn  requirement*  for  5ERT  II  (Space  Electric  Rotket  Test),  end 
the  way  they  we-e  i»r ie«r  .ted  ore  presented.  Discussed  ►•chenicel 
thermal  design  cons  t  dar  at  i  on  s .  electrical  requi  r  emen  t  *.  h«gh  vfi.tag* 
handling  method*,  end  thruster- power  conditioner  system  requi 
Method*  for  testing  the  system  just  before  launch 

Primary  Keywords-  Ion  Thruster;  Performance  Test.  Power  Transmission 

Saron-'arv  Keywords:  Thermal  Design;  Mechanical  Dasign  .... 

C*MYO I GM? •  J  9 ' |  AMERICAN  INSTITUTE  OF  AERONAUTIC?  AND  ASTRONAUTICS. 

INC 


8131 

: E. ECTRCMAGNETIC  COMPATIBILITY) 

(  G*ounc!  i  ng  And  Shielding) 

GUIDE  FOR  SHIELDED  CNClOSURE  CONSTRUCTION  PROBLEMS 

Authors  Unknown 

Nival  Civil  Engineering  Lab-  Port  Huenema.  CA 

N  Recort  No  N  *8  )  7  (03/1  *67  ). 

Avai labi lity:  AD  831828 
NTIS 

Thi *  reoort  touches  on  the  important  aspect*  of  shielded  reom 
design  Shielding  materials,  door  seels,  end  seeme  ere  discussed  with 
recommendat i on*  given.  Penetration  of  the  shielding  end  power  line 
filtering  *r»  shown  to  he  imorrtant  c on s i derat  * ons  needing  attention 
fro"  the  outset.  long  term  reliability  is  addressed  with  typical 
problem  areas  id*nt»fied  er.d  hmt  procedures  presented.  Test 
fT'j.Murei  are  mciuriad.  8  Ref*. 

Pn-n-y  Keywords:  Shielded  Room.  Soldered  Joint;  Door  Seel;  Shielding 
Penetration;  L  * "•  filtering;  Test  Procedure 
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INVESTIGATING  THE  LUMINESCENCE  ORIGINATING  DURING  THE  ELECTRIC 
„  „  FULMINATICN  OF  THIN  WIRES 

M.f.  Vanyukov  and  V. I .  Isayenko 
Report  No.  FTD-TT-62-77/1  (06/1962). 

Tran*.  From;  Zhurnal  Tekhn i chaskoy  Fizikt  32.  197-201  (1962) 
Availability:  AD  286190 

NTIS 

With  the  aid  of  an  alactron-ept leal  scanner  was  invastiatad  tha 
daval opasnt  of  lum» nascanca  and  cloud  of  fulaination  product* 
Orijinating  during  tha  fulnination  of  wires  Established  ware  certain 
lews  governing  tha  rata  of  axpimtion  of  th*  luminous  channal  and 
Cioud  of  fulmmation  product*,  as  wall  a*  tha  localization  of  tha 
zona  of  lum t nascanca.  10  R*f*. 
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(BREAKDOWN  STUDIES) 

(Surface  Fin  snovar  ) 

THE  PEl-cAl?tc?ElSE!H-!t?E  TRANSPORTED  ANC  NUMBER  OF  PHOTONS 

EMU  T£D  IN  PARTIAL  DISCHARGES  ON  DIELECTRIC  SURFACES 

J  S  Brxosko.  J.  Grud:inski .  *  Xor*rzew*ki.  E.  Zukowiki ,  W 
Wojewadzka.  M  Zukewski  and  u  Kunickt 

Bialyatck  Oiv.  Warsaw  Umvrtitr,  Bialystok.  Poland 

journal  0  Physic*  D;  Applied  Physics.  Vol.  10.  pp  L155-L158  (05/1977). 

Experiments  are  Described  in  which  two-dimensional  measuramants 

!n  of  th*  r*l *t i on»hi p  between  ch«rS9  transported  and  photon* 
emitted  o-jring  cr**p  di»ch«fg#».  This  relation  was  found  to  bo 
linear.  *-*3.  with  k  differing  for  positiv*  and  negative  coro-*a.  Tha 
difference  s  thought  to  ba  du*  to  tha  d>ff*rent  average  energy  0f 
th*  e.Bct'ons  m  th*  discharge  channel .  10  Refs. 

Prtaary  Keyword*  Partial  Discharge;  Charge  Transport;  Light  Emission; 

Creep  0' scharga 

COPYRIGHT.  1977  INSTITUTE  OF  PHYSICS 
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(POWER  CONDITIONING) 

(Pulse  Transf ormer *) 

ME3AMPERE  PULSE  TRANSFORMER  FOR  COAXIAL  LOAD 

W.H.  Clark  and  J.E.  Myrberg 

Utah  Resaarch  and  Development  Co..  Inc..  Salt  Laka  City.  Utah  84104 

Th#  R#v i aw  Of  Scientific  Instruments.  Vol.  37,  No.  7.  pp  883-885 
(  07/1  966)  . 

A  transformer  is  described  which  delivers  2  MA  into  a  low 
impedance  load  through  a  coaxial  output  line  of  about  6.35  mm  inner 
conductor  diameter  and  12.7  mm  cavity  diameter.  Th*  transformer 
primary  is  connected  to  a  20  microfarad.  50  kV  capacitor  bank  by 
forty-*>ght  flavibl*  coaxial  cables  Th#  ringing  frequency  of  tha 
system  with  th#  secondary  shorted  is  70  kc .  0  Refs. 

Primary  Keywords;  Step  Down  Transformer;  Pulse  Transformer;  2  MA 
Current 

Secondary  Kayuords  Plasma  Gun 

COPYRIGHT:  1966  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

DIELECTRIC  BEHAVIOR  OF  SOME  F L’JORCGASES  AND  THEIR  MIXTURES  WITH  NITROGEN 
G.  Com  .  1 1  i  ,  7  .14.  Liao  and  R.E.  Plump 
G*n#-el  Electric  Co.  Pittsfield.  MA  01201 

Electrical  Engi near ing.  Vol.  74.  No.  7.  pp  580-584  (07/1955). 

Th#  autnors  present  data  on  severe)  fluorogeses  end 
flourogas-ni troge *  mixtures  * n  this  paper .  The  breakdown  voltage  and 
corona  *h-cshold  voltage  for  the  gases  and  mixture  era  tabulated  for 
AC,  CC,  and  impulse  voltages  as  a  function  of  gas  pressure  and 
electrode  spacing.  Beth  uniform  and  nonuniform  fields  ar#  considered 
using  »»•  a  1 1*1  -plan*  and  rod-plan*  gaps.  Correlations  are  made 
between  gas  molecular  weight  and  breakdown  voltage  Comparisons  with 
air  and  sulfurhaxaf louridas  are  shown.  15  R#f*. 

Primary  Keywords;  Flourocerbon ;  Dielectric  Strength.  AC  Voltage;  DC 
Voltage:  Impulse  Voltage;  Corona  Tost;  Comparison 
With  Sulfurhaxaf luori da 
COPYRIGHT?  1955  AIEE 
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(BREAKDOWN  STUDIES) 

(Css,  Electrical) 

FXPANSION  OF  INITIAL  H I uH- CURP FN7  SPARK  CHANNELS 
C.C  Gallagher  and  N.  Fisrh^r 
AFCRL.  Bedford.  MA  0173D 

Applied  0pt*cs.  Vol.  4.  No.  *.  PP  ’151-1154  (99/1965). 

Tha  paper  describes  exper  i  wants  in  wh*c'>  a  ja’ad  Karr  call,  with 
exposure  times  cf  2-8  nsec  is  used  to  obsorv#  the  expansion  in  air 
of  soarx  chan.iols.  The  sp..rks  are  triggered  by  a  50  nsec.  7  kv  pulse 
resulting  in  a  t  jitter  o*  less  than  a  nanosecond.  A  current  rise 
of  2E1?  A/sec  is  't served  along  with  a  maximum  expansion  velocity  of 
1.6E6  cm/so.  2.6  nsoc  i.'to  the  breakdown  9  Refs. 

Primary  Keywords  fcark  Channel  Expansion;  Several  Gases;  Erosion 
Iloud;  light  Emission  Measurement 
COPYRIGHT  J9S5  OPTICAL  SOCIETY  OF  AMERICA 
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(PUL5E  GENERATORS;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(tin#  Type.  Vcltage) 

PRODUCTION  AND  MEASUREMENT  OF  ULTRA-HIGH  SPEED  IMPULSES 

R.C.  Fletcher 

Massachusetts  Institute  of  Technology,  Cambridge,  MA 

Th*  Review  Of  Scientific  Instruments.  Vol.  20.  Ho.  12,  pp  861-869 
(12/1949) . 

The  capabilities  and  limitations  of  several  impulse  generators  and 
voltage  dividers,  and  a  mi cro-osc i 1 1 ogreph  sweep  circuit  for  dealing 
with  k  lovolt  impulses  in  the  millimicrosecond  range,  are  described. 
The  most  successful  combination  produces  and  measures  an  impulse  of  a 
rise  t'me  equal  to  «E-10  sec.  '•  Refs. 

Primary  Keywords;  (ransai ss i on  ■  ne;  Pulse  Generator;  Three  Gap  5park 
Gao;  Voltage  Divider;  20  kV  Vcltage;  Subnanosecond 
Rise  Time 

COPYRIGHT:  1949  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 
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(DIAGNOSTICS  AND  INSTRUMENTATION; 

(Volte?*) 

STEP  RFSPONSE  OF  MEASURING  SYSTEMS  FOR  HIGH  IMPULSE  VOLTAGES 

F.C-  Creed  (1),  0.  Ncwi  (1)  and  T.  Kawamura  (2) 

(1)  Naticnal  Research  Council,  Ottawa,  Ontario,  Canada 

(2)  University  o'  Tokyo,  Institute  Of  Industrial  Science,  Tokyo.  Japan 

IEcE  Transact i or s  On  Power  Apparatus  And  Systems.  Vol.  PAS-86.  No.  11. 

o?  1408-1420  (11/1967). 

The  generalised  impulse  voltage  measuring  system  is  analyzed  as  a 
complete  entity  using  the  step  response  approach.  The  ena.ys.f  shows 
that  the  response  time  o*  the  system  is  not  determined  correctly  by 
convent l one  1  retrod*  and  a  new  method  is  presented  Revisions  to  the 
convent  i  ore, »  methods  are  proposed  which  will  enable  tne  true  response 
time  of  the  system  tr  be  determined.  Five  separate  measuring  systems 
are  i  nvest  t  gated  evner  *  rente.  1  ly  using  both  teenniaues  and  the 
predicted  o->d  -uas.ired  values  of  the  coov*.-.  t  i  onal  1  y  measured  response 
f'P  ore  shown  to  be  in  .e'y  good  agreement.  As  a  result  of  the 
i nvost i got i on .  certain  specific  suggestions  are  made  for  revisions  to 
existing  standards  for  this  typo  of  measurement.  6  Rets. 

Primary  Keywords  Calibration.  Probe  Character i zati on;  Step  Response; 

Predicted  Response.  Gcod  Kg>-a9iient 

COPYRIGHT:  1967  IEEE,  REPRINTED  WITH  PERMISSION 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltrge) 

A  HIGH-IMPEDANCE,  NANOSECOND  RISE  TIME  PROBE  FCR  MEASURING  HIGH-VOLTAGE 
IMPULSES 

G.  Newi 

National  Research  Council,  Ottawa,  Ontario.  Canada 

• E£E  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-87,  No  9, 
pp  1783-1786  (09/1968) . 

Konral  voltage  dividers  for  high-voltage  impulses  are  connected  to 
the  test  objec»  by  an  open  air  line  which,  when  considered  as  part  of 
tha  measuring  system,  gives  an  initially  low  input  impedance  to  that 
measuring  sva’.er  due  to  the  characteristic  impedance  of  the  line. 

This  initially  low  impedance  has  boen  overcome  by  building  a  divider 
which  can  he  used  as  an  attenuator  probe  connected  directly  to  the 
paint  on  t-e  tos*  object  at  which  the  voltage  is  to  be  measured.  By 
hpvng  t*-o  probe  at  a  distance  from  the  ground  plane,  the  input 
c  APJ-  -  :  t  or  c  can  be  kept  low  thus  allowing  th#  probo  to  have  a 
shorter  rise  time.  Examples  of  results  ar*  given.  6  Re.i. 

Primary  Keyword-.;  Resist  ve  Voltage  Divider;  Direct  Connection  To  Test 
Point;  Small  Input  Caoaci tance;  Analysis 

COPYRIGHT:  1963  IEEE.  REPRINTED  WITH  PERMISSION 
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( m:  <v'0?ttc8  and  i- strumeh*aticn) 

'  I  u-T«r  *  ) 

A  CURRENT  TRANSFORMER  FOR  LOW  LEVEL  MICRO. ECONO  PULSES 
y  J  Gar  jjsi*  *r. d  E.  Beannen 

.ive-S'ty  ?f  Western  Ontario.  London.  Ontario.  C*re\la 
•e  Review  U*  Scientific  !nst rumen t s .  Vol.  41,  No.  5,  pp  775-776 
,35/1970) 

This  no*-*  d^sc.  'has  thr  yes  gn  end  ope-eting  characteristics  of 
fro  If  ie  ane-  .-e  (If  an*  66  mm)  current  transformers  .  The  small 
,  ..  c.  •  tur  unit  w.'«  c< -’St  r.j-ted  with  a  Philips  K-300-500  toroidal  core, 
i  smgli-  turn  of  nn.iselud  wire  was  first  wound  around  the  periphery 
of  the  to  r.d  and  held  in  place  by  a  wrapping  of  3  mm  wide  masking 
tare.  W.c  SS-tu-r  -iai-  winmnq  was  then  close  wound  on  by  hand  with 
«  ?h  turn  i:  ‘  i-nu»'i  *  he  center  aoerture  of  the  toroid, 

coni  '  r>i,  •  ■>,  •  1'.  .*.ly  a'ou'id  tha  core.  For  external  eiagnetic  fields, 
--^,r  ,  look*  like  a  single  turn.  By  connecting  the  single 

•  j-r  .' i  -5*  v.o.iru  around  the  periphery  of  the  toroid  in  series 
ct-P-n* :  r.  j  tc  fhr  main  winding,  effectively  no  net  flux  due  to  external 
4i»,’.c*  ♦.  rcur.led  to  the  circui*.  1  Refs. 

Primary  Keywords;  Current  Transformer,-  Fast  Rise;  Sub-ampere  Current 
COPYRIGHT:  l?70  AMERICAN  INSTITUTE  0C  PHYSICS .  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  S*J  IlS) 

(Solid.  Ont •  a) ) 

LASER' I  NDur L D  ELECTRON  EMISSION  FROM  SOLIDS;  MANY-PH2T0N  PHOTOELECTRIC 
EFFECTS  AND  THERMIONIC  EMISSION 
E.M.  logotheti*  end  P.L.  Hartman 
Cornell  University.  Ithica.  NY  14850 

Physical  Rav'aw,  Vol.  187,  No.  ?.  pp  460-4T4  (Al/1969). 

The  intensity  dependence  and  energy  distribu*’on  of  laser- i nducod 
electron  emissions  were  measured.  The  results  are  analysed  m  terms 
of  mu l t 1 phe ton  ionization  and  thermionic  emission.  Tne  materials  used 
war*  Au,  stainless  steel,  Csl,  KI .  and  KC<  Two-photon  photoelectric 
spectr ose spy  was  performed  m  Csl  and  KCL.  and  the  spectrum  obtained 
is  discusrcd.  36  Refs. 

Primary  Keywords:  Pho t oelec t r , c  cmission;  Laser  Induced  Breakdown; 

Multi-photon  E  '  • acts ;  Experiment.  Theory 
COPYRIGHT;  196?  AMERICAN  PHYSICAL  SOCIETY 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(B-f 1*1*0 

A  5UBN AN05F.CCND  RISETIME  FLUXMETER 

D .  G  •  Pel  1 i nen 

physic  International  Co,  San  Leandro,  CA  94577 

Th0  Review  Of  5-  entific  I n st r umont s ,  Vol.  42,  Ho.  5,  pp  467-478 

(05/1971 ) 

A  sol f - 1 ntograt i ng  seorch  coil  with  a  rise  time  of  approximately 
0.4  nsec  hr*  been  developed  for  measuring  kilogauss  magnetic  fields 
in  adverse  environments.  A  coaxial  calibration  fixture  with  a  field 
rise  time  of  0  85  nsoc  was  built  to  calibrate  the  fluxmeters.  .0 
Refs 

Pr:-r  v  Keywo'ds  Fluxmetor;  Kilogauss  Fields;  Helf -nanosecond  Rise 
Time;  Self  Iategratog 

COPYRIGHT  1971  AMERICAN  INSTITUTE  OF  PHYSICS.  REPR I NT E D  WI TH 
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(ENERGY  STORAGE.  INDUCTIVE) 

( Systems) 

ADVANCED  CONCEPTS  FOR  PHOTON  SOURCES  VOLUME  2:  FAST  SWITCHING  OF  VACUUM 

,  _  MAGNETIC  ENERGY  STORES 

V.  Bailey,  l.  Demeter,  J.  Benford,  A.  Noeth  and  D.  Sloan 

Physic  International  Co,  San  Laandro,  CA  94577 

DMA  Repo-t  No.  ONA  3680F-2  (10/1973) 

Availability:  AD  AD15386 
NT  IS 

Inductive  (Magnetic)  energy  storage  systems  are  analyzed  in  terms 
of  their  application  to  generation  of  ultra-high  power  pulses.  Such 
systems  can  transform  low-power  energy  inputs  into  high-power  outputs 
!eow#'  multiplication)  by  shortening  the  energy  delivery  time.  Energy 
tra''V»»  from  magnetic  store  to  resistive  load  tan  approach  100 
pare  ent  efficiency.  Models  of  several  accelerated  metallic  plasma 
t*ansfar  switch  geometries  indicate  that  such  switches  cen  be 
energetically  efficient  and  can  produce  substantial  voltage 
rul t i pi : cat i on*.  Using  a  versatile  and  extensively  diagnosed 
apparatus,  experiments  were  conducted  to  test  these  predictions.  The 
exoerime.-.ts  confirms#  the  modeling  and  established  design  criteria 
for  metallic  wire  plasm*  switches.  Operating  at  25  kV  energy  level,  e 
coax i a  1  switch  produced  narrow  (60  to  300  nsec)  voltage  spikas  with 
voltage  and  power  multiplications  0f  3.  8  Refs, 

primary  Keywords:  Magnetic  Energy  Stores;  Fast  Switching;  Power 

Multiplication:  Power  Pulse  Compression;  Vacuum 
Switch;  Metallic  Plasma  Switch 
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(INSULATION.  MATERIAL;  BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Reviews;  Css,  Electrical;  Gas  Gaps.  Electrical) 

HIGH  VOLTAGE  INSULATION  OF  LINES  AND  EQUIPMENT 

M.K.  Kalinina 

FTD  Report  No.  FTD-HC-23-749-71  (09/1971). 

Trans.  From:  Leningrad.  Polytechnic  Institute.  Transactions.  258.  3-9. 

61-78.  88-105.  116-117,  132-137.  161-171  (1965) 

Availability:  AD  734055 
NTIS 

This  report  includes  nine  selected  papers  on  insulation  testing, 
pulse  generators,  and  switching.  The  first  article  describes  a  2.2  MV 
pulse  generator.  Due  to  apace  limitations,  the  authors  chose  a 
stocked  Marx  generator.  The  design  philosophy  end  testing  are 
presented.  The  next  five  papers  concern  the  theory  and  operation  of 
spark  gaps.  Low  power  simulation  of  high  power  operation,  arc 
quenching,  parallel  operation,  and  jitter  studies  are  included.  The 
lost  three  papers  s'*  devoted  to  insulation  of  high  voltages. 
Breakdown  of  liquid  and  solid  insulations  are  included.  56  Refs. 

Primary  Keywords  Marx  Generator;  Ceramic  Capacitor;  High  Power 

Switch;  Simulation.  Arc  Extinction;  SF/sub  6/  Gas; 
Dielectric  Strength;  Insulation  Breakdown; 

Insulation  Polarization 
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trULSE  GENERATORS) 

(Currant) 

CURRENT  PULSE  GENERATOR 

G-L.  Chakhlov 

Academy  of  Sciences  of  the  USSR,  Tomsk,  USSR 

Instruments  And  Experimental  Techniques.  Vol -  21.  No.  2,  pp  398-400 
(04/1978) . 

Trans.  From:  Pribory  i  Tekhnike  Ekspenmente  2,  123-125  (March-April 
1  979  > 

k  new  scheme  for  a  current  pulse  generator  with  a  combined 
•coi  l-ceprc  i  tai.ee’  is  discussed.  The  operation  is  analyzed  in  terms 
of  an  equivalent  circuit.  The  efficiency  of  the  generator  is  tested 
on  a  mode,  made  4ron  sections  of  a  pulsed  capacitor  of  4C  microfarad 
and  800  V  at  a  frequency  of  400  Hz  and  a  meximun  cur-«nt  of  8C  A.  I 
Raf  s. 

Primary  Keywords:  ’Coil  Cepec i fence’ ;  Equivalent  Circuit;  Analysis; 

Mode]  Test;  Rnp-reted 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

NANOSECOND  PUl?f  BF.EAYDC'.’N  IN  GA?EG 
P.  Fel senthal  and  J.M.  iVngd 
Space  Sciences  Inc.  Wait  is*.  "V 

Physical  Review.  Vol.  13).  Ho.  6A,  pp  AP96-AJ804  (Oi'1965'. 

A  theory  describ*nu  the  formative  period  of  b'oakdown  in  gases 
following  the  sudden  application  of  a  DC  electric  field  hes  been 
developed  and  applied  to  the  design  «f  ’o  measure  lag 

times  in  nine  gases.  I*  is  shown  analytically  the*  under  certain 
conditions  pjTsed-DC  «'d  r»jl  sod-mi  crouevs  breakdown  ara  d’rectly 
comparable.  A  pulsed-GC  e-pe-imental  system  is  described  wnich 
permits  measurements  of  the  formative  period  over  a  wide  range  of 
applied  field  gas  pressure,  and  gac  space.  For  those  gases  where 
su  t  f  i  c  i  **n  t  ia,ie  data  are  available,  theoretical  and  experimental 
results  ere  m  good  agreement  13  Refs. 

Primary  I'eyn'''  ,:  Gas  Breakdown,  Nine  Gases;  Formative  Time  lag;  Step 
Voltage  Breakdown;  Microwave  Breakdown;  Theory; 
Experiment;  Comparison  Of  Results 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

OBSERVATION  OF  A  CORE  IN  AN  EXPLODED  LITHIUM  WIPE  PlASMA  BY  REFLECTION 
OF  LASER  LIGHT 

T  .  A .  Leonard 

University  of  Michigan-  Ann  A-ber,  MI 

Journal  Of  ApDliod  Physics.  Vol.  44,  No.  3.  pp  1380-1381  103/1973). 

*  th.n  l>thium  w;re  which  was  ext-uded  and  exploded  in  vacuo  was 
probed  with  a  9- switched  rut-v  laser.  Strung  reflections  of  the  rub, 
laser  light  were  observed  * ' om  a  ’cvrt’  ’n  the  plasma  when  the 
pressure  was  greater  than  Tf-4  Torr  Changes  ‘n  the  plasma  and 
discharge  properties  near  “ms  pressure  suoge-.ted  the  possibility  of 
a  cor#  of  unveporized  wire  due  to  current  M-u-.t  ’  -*q  *-hrougi  the 
surrounding  air.  The  presence  of  this  core  was  u-u'pectvd  because  of 
the  relatively  large  t^scharge  current  am.  small  wr*  diameter.  When 
the  pressure  was  hole-  5E-4  Torr  a  ’core’  was  neve-  observed  end 
there  was  no  evidence  of  current  shunting.  9  Refs. 

Primary  Keywords  :  .mod  n^  Ni’e.  lithium  W-re;  Vacuum  Envi  onment ; 

Ruo<  l  a  a*.-  Dagnn«tc.  High  Density  Plasma  'Tore’ 
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(PARTICLE  BEAMS,  ELECTRON;  BREAKDOWN  STUDIES) 

(Generation;  Electrodes) 

ON  THE  THEORY  OF  FIELD  EMISSION  FROM  METALS 

F . I .  Itskovich 

Khar’kov  Military  Engineering  College 

Soviet  Physics  JETP.  Vol.  23.  No.  5.  PP  945-933  (11/1966). 

Trans.  From:  7hurnal  Eksper i manta  1 ’ no i  l  Teoret i chesko i  Flziki  SB. 
1*25-1437  (May  1966) 

Fiald  emission  from  a  metal  single  crystal  ii  investigated  for  an 
arbitrary  electron  dispersion  law.  If  the  Fermi  surface  is 
•ntersected  by  an  axis  p/sub  z/  perpendicular  to  the  emitting  surface 
of  the  sample,  the  free  electron  theory  formula  for  the  field 
emission  cu-rqnt  remains  valid  axcept  for  the  pre-exponent i al  factor. 
Otherwise  the  conservation  of  the  tangential  quasi  momentum  of  an 
electron  emitted  from  the  metal  leads  to  the  results  that  the  work 
function  w  in  the  exponential  must  be  reolecad  by  a  larger  ouantitiy 
!»’.  Tho  distance  between  the  Fermi  surface  and  the  p/sub  */  axis  can 
be  est  rated  from  the  difference  W  -  w,  which  thus  yields  definite 
information  cc-icerning  the  electron  spectrum  of  the  metal.  5  Rafs 

Fr*r, i-y  Keyword-*-  Field  Emission;  Metal  Crystal;  Fermi  Surface;  Free 
Elertron  Theory;  Electron  Energy  Spectrum 
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( ? RE A* DOWN  STUDIES) 

(Gas.  Electri-al) 

PJLSE5  HIGH-PRE55 JRE  ARC  IN  HELIUM  AND  HYDROGEN 
Yu  R.  Knyacav,  E.S.  Borovik.  R.V.  P.'tin  end  V.I.  Petrenko 
Soviet  Phvsi cs-Techn , cal  Physics.  Vol.  1?,  No.  3,  pp  374-380  (09/1967). 
Trans.  Fro*-:  Zhurnal  Tekhi.i  cheskoi  Fiziki  37,  523-532  (March  1967) 

This  oao.-r  gives  the  results  of  an  i  nvest '  gnt  i  o-i  of  a  pulsed 
hi gh-or essur o  arc  in  helium  end  hydrrgen  at  pressures  up  to  6t6 
N/n/sop  2/  cit'd  currants  up  to  40  ki.  T pulsed  arc  is  produced  by 
the  dt*c  i»i' go  of  a  ca-ijcitor  bank  through  a  long.  DC,  hi  gh-pr  assure 
arc,  or  th*  eugn  o  *hir  wre.  Tho  results  of  electrical  and  spectral 
i  -ivest  i  ga  1 1  ens  and  of  measurements  of  the  visible  brightness  of  the 
steady  and  pulsed  arcs  ertt  given.  Photographs  of  steady  and  pulsed 
»r;»  obtained  by  mvans  of  a  camera  obscure  arm  also  shown.  S  Refs. 
Primary  Keywords:  Stc-dy  Arc'  Pulsed  ire:  H i gh-pr assure  Arc;  Caracitor 
Ban'.  S.  DC  Arc-  Th-n  U  i  r  „ 

COPYRIGHT:  1967  AMERICAN  IkSTITjTE  OF  PHYSICS.  REPRINTED  WpH 

PERMISSION 


8160 

(BRFAKD0WN  STUDIES) 

(Gas,  Electrical) 

SPARKING  POTENTIALS  OF  SATURATED  HYDROCARBON  GASES 

J.S  Mirza,  C.W.  Smit'  and  J.H.  Calderuood 

University  of  Salford,  Salford,  UK 

Journal  Of  Physics  D;  Applied  Physics,  Vol.  4.  No.  8,  pp  1126-1133 
(08/1971). 

The  Paschen  curves  of  sparking  potential  as  a  function  of  tha 
pressure  -  gao  length  product  (pd)  are  given  for  normal  pentane, 
hexarp.  heptane,  octane  and  docene.  Th*  measurements  of  sparking 
potential  have  been  made  from  a  pd  of  about  30  Torn  cm  through  tha 
minimum  sparking  potent-al.  about  1  Torr  cm,  to  approximately  3E-3 
rr-  cm.  A  previous  empirical  equation  giving  the  sparking  potential 
for  values  of  pd  greater  than  minimum  sparking  potential  has  bean 
modified  by  the  addition  of  two  constants  and  an  extra  term,  so  that 
it  now  fits  the  Poscher,  curves  for  the  whole  of  the  extended  range  of 
Che  mensuremen ts  uhile  retaining  the  constants  introduced  by  previous 
workers.  Values  of  the  constants  are  tabulated  for  the  hydrocarbons 
listed  eb've  end  a  detailed  comparison  between  the  sparking 
potentials  caeu’ated  from  the  equation  and  experimental  results  is 
C'vci  fer  n-octene.  9  Refs. 

Pniwrv  Keywords  Hydrocarbon  Gas;  Several  Gases;  Paschen  Curve; 

Emrerical  Equation 
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(8-TEAtCnu**  STUDItS) 

(Exploding  Wi.-.js) 

THE  P:.HAVI?R  CF  INPU 1  -  PO’JE 17  DENS7.Y  H  EXPLODING-WIRE  RESTRIKES 

At.  flflb'OS 

Rc-»al  Institute  of  T*c*-  -!y;y.  Stockholm.  Sweden 

Of  tpj  j  i  pd  "'VSICJ,  Vol.  43.  No.  4.  pp  1985-1987  (04/1972). 
fhw  input  powei  .5 . *•  unit  volume  of  the  restrike  charnel  of  thin 
exploding  Witcs  r *» ;fii»s  its  maximum  sl:ghtly  before  the  electrical 
conductivity  nas  reached  its  maximum.  In  its  turn,  the  electrical 
condurt  »■  '•cache;  maximum  before  the  current  and  the  total 

do  «?•  i-i,.  v  d/sub  i /  have  reached  their  maxima  but  slightly  after 
the  lctgo  observed  on  the  voltage  osc • 1 lograms .  The  reason  why  the 
.ni'ut  no.ror  rer  unit  volume  and  the  electrical  conductivity  reach 
their  tr.ximo  much  earlier  than  the  current  and  the  total  power  input 
-rxr  ♦  'vi. -s  scans  to  be  closely  connected  with  the 

r-.agnetogasdyrami  c  ■  of  tlie  restnke  channel,  which  have  not  yet  been 
•at i sfactori ly  treated  because  of  the  complexity  of  the  problem.  5 
-'ef  s . 

Primary  Keywords:  Exploding  Wire:  Current  Pause:  Current  Restrike; 

Input  Power;  pln"»  Conductivity:  Magnetogasdynamics 
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f BREAKDOWN  STUDIES) 

(L'qu’d.  Electrical) 

THEORY  OF  BREAKDOWN  DF  THIN  LIQUID  DIELECTRIC  LAYERS 

G  .  S  .  K;.-chi  nsk  i  i 

Soviet  Physics-Technical  Physics.  Vol.  11.  No.  7.  pp  964-969  (01/1967). 

Trans  From:  Zhurnal  1 ekhn i c hesko i  ^iziki  36,  1297-1304  (July  1966) 

Tho  breakdown  of  thin  liquid  dielectric  layers  (thickness  of  the 
ortiar  nf  1 E -  3  cm)  is  of  con s i der at 1 e  significance  in  the  treatment  of 
discharges  initiated  in  layers  of  insulating  material  (e.g., 
paper  impregnated  with  a  dielectric  fluid).  In  this  case  the  initial 
partial  discharges  are  struck  in  layers  of  the  impregnating  comeounds 
bet*. ear.  layers  cf  the  solid  insulator  in  the  normal  technological 
r' act  ice  of  drying  and  i npragnat i on .  This  paper  discusses  the  theory 
of  brrjvooun  »n  thin  layer s  of  liquid  dielectric,  using  mineral  oil 
as  an  exa-'ole.  12  Rafs. 

Primary  Keywords:  Liquid  Breakdown:  Thin  Laver;  Partial  Discharge; 

Insulation  Breakdown;  Townsend  Coefficient 
Moasu-cmen  t 
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(BREAKDOWN  STUDIES) 

(Solid.  Electrical > 

TIME  LAGS  IN  THE  ELECTRICAL  BREAKDOWN  OF  GLASS  IMMERSED  IN  WATER 
K.N.  Azam  and  H.  Dickinson 

University  College  of  Swansea,  Singleton  Park.  Swansea.  Wales 
British  Journal  Of  Applied  Physics.  Vcl.  12.  pp  419-420  (08/1961). 

When  measuring  the  electric  breakdown  strength  of  cover  glass 
immersed  in  deionized  water,  time  lags  to  breakdown  ware  observed. 

The  mean  statistical  time  lag  was  (12  *or-  1)  mierosee.  The  breakdown 
strength  between  spherical  electrodes  was  found  to  be  (11. A  tor-  1)  x 
1E6  V/cm.  8  Refs. 

Primary  Keywords:  Cover  Glass  Breakdown;  Water  Insulation;  Sphere 
Electrodes;  Delay  Measurement 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Capacitive;  Nonlinear  Resistors) 

TIME-DEPENDENT  CRITICAL  DAMPING  OF  A  CAPACITOR-DISCHARGE  CIRCUIT 
H.  Filler.  P.C.  Archibald  and  J.H.  Johnson 
Naval  Weapons  Canter,  China  Lake,  CA  93555 

Journal  Of  Applied  Physics.  Vol .  42,  No.  12,  pp  4899-4901  (11/1971). 

Optimal  design  of  e  heat-sensitive  variable  resistor  in  the 
circuit  of  a  pulsed  capacitor  discharge  provides  a  physically  simple 
mothod  of  damping  without  the  ringing  currents  which  may  shorten 
cep&ctor  life-  Computer  simulation  is  utilized  to  determine  the 
optimum  design  parameters  and  materials  of  the  variable  resistor.  3 
R*f  s . 

Primary  Keywords;  Pulse  Generator;  Spark  Gap;  Ringing  Circuit; 

Capacitor  Damage;  Nonlinear  Damping  Resistor 
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(BREAKDOWN  STUDIES) 

(Liquid,  Electrical) 

USE  OF  THE  DIMENSIONAL  AND  SIMILARITY  METHODS  IN  INVESTIGATING  PULSE 
DISCHARGE  IN  WATER 

X.Z.  Ok jn 

Soviet  Physics-Technical  Physics,  Vol.  12,  No.  9.  pp  1267-1273 
(03/1968) . 

Trans.  From:  Zhurnal  Takhni cheskoi  Fiziki  37,  1729-1738  (September 
1957  ) 

The  present  article  is  concerned  with  the  discharge  of  e  storage 
capacitor  across  the  discharge  gap  in  water.  By  using  the  dimensional 
and  similarity  methods  and  some  othe-  consi deret i ons,  we  shell  derive 
the  relationships  determining  the  amplitude  of  cylindrical 
compression  waves  in  a  liquid  and  the  portion  of  the  energy  released 
in  the  channel  that  is  transformed  into  the  energy  of  the  cylindrical 
compression  wave.  Similarity  criteria  which  make  it  possible  to 
simulate  pulse  discharge  in  the  seme  liquid  were  obtained.  The 
similarity  relationships  were  checked  exrer 1  mental ly .  We  also  derived 
crit  *  which  secured  the  similarity  of  only  the  electric 
char.  t*r' sties  of  discharga.  The  discharge  channel  shape  was 
stabilized  (straightened)  by  means  of  a  thin  wire  (Nichrome,  d  ~  0.83 
■n).  6  Refs . 

Primary  Keywords:  Water  Gap;  Numerical  Calculation;  Simulation; 

Cylindrical  Geometry;  Compression  Wave;  Theory; 

Experiment.  Discharge  Stab- 1 i zat i on 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

VACUUM  BREAKDOWN  WITH  NANOSECOND  PULSES 

N.V.  Belkin  end  E.A.  Avilov 

Soviet  Physice-Technlcel  Phyeics,  Vol.  15,  No.  8,  pp  t’lR-lSAB 
(PZ/1971). 

Trens.  From:  Zhurnel  Tekhnichesk >i  Fiziki  40.  1723-172*  (August  1970) 
The  time  response  of  1-2  mm  long  vecuum  gaps  to  th».  epplicetion  of 
28f  nanosecond  pulses  is  studied.  It  is  found  Lh*t  «n  increase  of 
the  pulse  factor  from  1.5  to  5.2  reduces  the  decay  time  of  the 
voltage  pulse  across  the  gap  from  55  to  5  njor  7  Refs. 

Primary  Keywords;  Vecuum  Gep;  Millimeter  G  nr- :  Hemi  sphere-plane  Gap, 
Disc-plane  Gap;  Voltage  fail 
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(PULSE  GENERATORS;  PULSE  GENERATORS) 

UC;  Systems) 

VOITAGE-MULU PLICATION  OF  STEF*  °ULSE^ 

G.A.  Mesyats 

Tomsk  Polytechnic  I'st'tute.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques,  Ho.  6,  pp  1097-1180  (12/1963). 

Trens.  From:  Fribory  i  Tekhnike  Eksperimenta  6.  95-97 
(Novprber-Decer.be’*  1963) 

It  is  shown  ihat  ,  f  LC  networks  ere  connected  in  series  through 
sperk  discha-ge  p»ps  DG,  end  if  the  capacitance  and  inductance  of 
eoch  subreq  t  op  are  lower  than  those  of  the  previous  one  by  one 
ord«r  of  mug-  'to-.:  approximately,  e  voltage  U/sub  n/  r  2/sup  n/U/sub 
0/  may  he  ol  a  **eu  across  thr  capacitor  C/sub  n/,  U/sub  0/  being  the 
input  voltage  ’he  influence  of  the  internal  loop-resi  stances  and  of 
the  carac i * i -c c- i nductance  ratio  of  adjacent  loops  upon  the  value  of 
U/sub  n/  is  calculated.  The  obtained  expressions  are  verified  by 

exrer  1IWPH  ‘  J  Refs 

primary  Xc /words:  LC  Generator;  Sirius  Connection;  Voltage 
Multiplication.  10  ns  Rise  Time;  Design 
Const deret t ons ,  Exoer i mantel  Verification 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

FA5T  ELECTRONS  AND  X-RAY  RADIATION  DURING  THE  INITIAL  STAGE  OF  GROWTH 
OF  A  PULSED  SPARK  DISCHARGE  IN  AIR 
Yu.L.  Stankevich  end  V.G.  Kalinin 

Soviet  Physics-Doklady,  Vol.  12,  No.  11,  pp  1042-1045  (05/1968). 

Trans.  From:  Dokledy  Akademi i  Hawk  SSSR  177,  72-73  (November  1947) 

In  order  to  explain  the  mechanism  of  formation  of  a  spark 
discharge  in  gases  at  high  pressure,  it  is  necessary  to  consider  the 
energy  of  avalanche  electrons  during  the  initial  stage  of  the 
discharge.  It  has  been  shown  that  for  voltages  close  to  the  static 
breakdown  value  the  kinetic  energy  of  electrons  in  isolated 
avalanches  does  not  exceed  several  electron  volts.  However,  when  the 
avalanche  grows  into  e  streamer  the  field  in  the  vicinity  of  the 
avalanche  should  irerease  by  several  tines.  When  this  occurs,  an 
electron  during  eoch  ‘-ee  path  can  acquire  more  energy  than  is 
required  to  compensa  se  losses  during  elastic  collisions, 
excitation,  and  ionizt-ciun.  Under  these  c  i  rcumstences  the  electron  is 
continually  accelerated  ind  in  some  instances  can  acquire  an  energy 
comparable  to  the  applied  voltage.  3  Refs. 

Primary  Keywords;  Avalanche  Breakdown;  Streamer  Formation; 

Bremsstrahlung  Radiation;  Electrode  Materiel  Effect 
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(REVIEWS  AND  CONFERENCES;  ENERGY  STOOGE.  INDUCTIVE ,  CIRCUIT 

calculations ) 

(Reviews;  Inductors;  Inductance) 

INDUCTANCE  CALCULATIONS:  WORKING  FORMULAS  AND  TABLES 
F.W.  Grover 
Union  College 

Publisher:  Genera.  Publishing  Company  ltd.  (01'1946). 

This  bock  is  a  treatise  on  'nductance  calculation  end  inductor 
design.  The  autnor  begins  with  a  short  discussion  of  the  basic  theory 
of  inductance  ar.d  proceeds  to  present  general  and  specific 
calculations  for  several  coil  designs.  Geometry  considerations,  such 
e9  calculation  of  mean  distances  between  wires  of  various  cross 
sections  and  corrections  for  large  cross  section  wires,  ore 
cons'dered  in  seme  detail.  Compact  workng  formulas  for  several 
common,  coil  cenV,  guror  ions  ere  presented  along  with  examples  of  their 
use  The  effect  of  high  frequencies  on  coil  performance  is  discussed. 

119  Refs. 

Primary  Keywords:  Inductance  Calculations;  Basic  Theory;  Working 
Formulas;  Several  Coil  Conf igurations;  Geometry 
Consi derot i ons ;  High  Frequency  Corrections 
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(REVIEWS  AND  CONFERENCES) 

(Reviews) 

AN  INTRODUCTION  TO  HIGH-VOLTAGE  EXPERIMENTAL  TECHNIQUE 


D  Kind 

Technische  Uriversitat  Braunschweig,  Braunschweig,  FRG 

Publisher;  Friedr,  Vieweg  I  Sohn  Ver lagsgasel i schaf t  mbH.  Braunschweig 
(01/1978)  . 

The  fundamentals  of  high  voltage  technique  should  be  studied  not 
only  by  simeone  entering  the  field  of  high  voltage  engineering,  but 
should  bo  reviewed  periodical^  by  everyone  that  utilizes  high 
voltages.  This  book  provides  on  introduction  to  the  basics  of  high 
.ot’oge  *C.  DC,  and  impulse  voltage  generation  end  measurement; 
non-destructi ve  te*t»ng;  safety,  and  laboratory  organization 
consistent  with  the  principles  discussed.  The  book  includes  several 
safe  and  simple  experiments  to  familiarize  novices  with  high  voltage 
technique.  Rigorous  mathematics  are  not  included  so  that  the  student 
rend  not  have  an  advanced  education  to  benefit  from  the  information 
i  r.c .  uded.  126  R  if  » 

Primary  Keywords'  Review.  AC  Voltage;  DC  Voltage;  Impulse  Voltage; 

Generation:  Measurement;  Safety;  Laboratory  Layout; 
: <arp.t  Experiments 
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(REVIEWS  A»:D  CCNFT  FENCES  5RV>>7GWN  STUDIES) 

' »ev i ews:  Res  * e- s’ 

ELECTRICAL  BREAKDOWN  OF  GASES 
•  1.  Max'-  Ed.  and  J.D  Craggs  Ed. 

Jn>  vers>t/  of  Live*  noil-  Liverpool.  UK 
Pobl’s^a-.  John  Wiley  1  Sena  (Cl/1978). 

Elec.rita'  breakdown  is  a  vary  complax  phanomanon  that  is  very 
difficult  Lo  *.-eit  comprei.ersi  vely .  This  book  does  just  that. 
h *:  >i  ted  by  J.M.  Meek  and  J.D.  Creggs,  the  book  includes 
*  . .  en  chapters  i.n  fundamertels  of  breakdown,  vacuum  breakdown,  spark 
breaLoou’’  in  uniform  and  nonuniform  fields,  corona,  affect  of 
-miati-n  and  laser  initiated  breakdown,  RF  breakdown,  time  delay  and 
voltage  fall,  and  electrode  effects.  Each  chapter  is  written  by  an 
•«oa-t  in  the  field  and  is  both  complete  end  accurate.  Each  chapter 
*1?"  contains  many  useful  references  for  a  more  detailed  treatment. 

I  95 u  Ref*. 

Primary  Electrical  Breakdown;  Fundamental  Process;  Vecuum 

Breakdown;  Spark  Breakdown;  Uniform  Field; 

Nonuniform  Field;  Corona;  Voltage  Fell;  Time  Lag; 
Radiation;  Laser  ?.-eakdown;  RF  Breakdown;  Channal 
Character i st tea 
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(BREAKDOWN  STUDIES) 

(Go).  Elect-ical) 

PULSED  ARC  IN  ARGON  aT  PRESSURES  UP  TO  1E8  N/M/SUP  2/  (1808  ATM) 
r . 5  Borovik,  V.P.  Kentsedel.  Yu.R.  Knyazev,  R.V  Mitin  end  V.I. 
Petrenko 

Soviet  I nysics-Technicel  Physics,  Vol.  12,  No.  4,  pp  502-S06  (10/1947), 
Trans  Prom  Zhurnal  Takhn i cheskc i  Fiziki  37,  703-709  (April  1967) 

This  caper  describes  an  apparatus  which  can  be  used  to  investigate 
pulsed  arcs  in  a-gon  at  pressures  up  to  1E8  N/m/sup  2/.  currants  up 
to  50  kA,  and  pulsa  langths  of  approx i mately  IE-3  sac.  Tha  high 
pressure  is  obtained  by  tha  evaporation  of  liquefiad  argon  in  a 
closed  spaca.  The  parameters  of  tha  plasma  formed  in  tha  discharge 
are:  charged  particle  density  up  to  approximately  4E19  cm/sup  -3/, 
temperature  app-ox  i  irately  1E4  Deg.K.  and  dagraa  of  ionisation  almost 
un >  t v •  Rad’at'on  absorption  procassos  are  shown  to  play  a  significant 
role  in  suc-1  a  plasma  7  Refs. 

Pnmary  Keyword*:  Pulsed  Arc;  Very  High  Pressure;  Argon  Gas;  Very  High 
Plasma  Density.  Low  Temperature;  High  Ionization 
i.rpvRTGNT  1967  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(  Vicuu* ,  Elect’’  i  cal ) 

„  ,  .  ..  c»T«oos  emssicH  fi£ch»nish  in  *h  ««c  discharge 

V . I .  KakhoVSk 1 1 

All-Union  Institute,  noscow.  USSR 

So7iJ(.(I'!'?'c’',*ch,’,e*1  Ph“»'=*-  »*i.  it.  n«.  ii,  pc  lm-iiot 

(96/1966)  . 

T ’rr*_  Zhurnol  loKhni chooko i  Fl.iM  J}.  222S-2JJ1  (Doco«bor  1145) 
‘■'•theory  of  the  vapor  cathode  was  first  proposed  by  Slept  an 
about  forty  years  ego.  The  idea  of  using  a  vapor  cathode  was 
subsequently  proposed  by  Rothstoin.  who  suggested  an  entirely  new 
concept  of  the  possibility  of  motal-typ*  conductance  in  the  cathode 
vapor  cloud  due  to  a  high  concentrat i on  of  neutral  particles  in  that 
region.  A  reappraisal  of  Rothstein's  ideas  in  the  light  of  new 
developments  is  the  object  of  this  article.  At  the  present  tiee  the 
emission  processes  in  cathodes  made  from  materials  with  high  vapor 
p£fs?“re  *•«  melting  and  boiling  points  (Mg.  Ag.  Cu)  are 

attributed  to  field  emission.  It  is  assumed  that  the  electron 
emission  occurs  at  the  ^otal  surface  in  an  extremely  laroe 
(approximately  1E7  -  1 EA  V/Cm>  electric  field;  this  field  is 
generated  by  the  ion  space  charge  at  the  surface  which  causes  the 
field  emission.  Is  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Vapor  Virtual  Cathode;  Ion  Impact; 
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(SWITCHES.  CLOSING;  SWITCHES,  CLOSING) 

(Gas  Gaps,  Materials;  Liquid  Gaps.  Materials) 

DESTRUCTION  OF  ELECTRODES  BY  ELECTRIC  DISCHARGES  OF  HIGH  CURRENT  DENSITY 

V.f.  tl'in  end  SV.  Lebedev 

P.H.  lebidev  Physics  Institute.  Academy  Of  Sciences  of  the  USSR. 

Moscow.  US5R 

Soviet  Physics-Techni cal  Physics.  Vol .  7.  No.  8.  pp  717-721  (02/1963). 

Trans.  From:  2hurnal  Tekhni chaskoi  Fiziki  32.  986-992  (August  1962) 

A  possible  mechanism  for  the  erosion  of  electrons  is  considered  on 
the  basis  of  an  assumption  as  to  the  decisive  role  of  Joule  heat.  It 
is  shown  that,  for  e  current  density  on  the  electrode  surface  >  <  1E6 
A/sq.cm.,  the  Joule  model  correctly  describes  the  qualitative  aspects 
of  the  fundamental  character i at i c«  of  the  erosion.  29  Refs. 

Primary  Keywords:  Electrode  Erosion;  Anode  Erosion;  Cathode  Erosion; 

Electrode  Meeting  Model;  Air  Gao;  Kerosene  Gap 
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(BREAKDOWN  STUDIES) 

(Electrodes) 

DETERMINATION  OF  THE  ELECTRIC  FIELD  ENHANCEMENT  FACTOR  AND  CRATER 
DIMENSIONS  IN  ALUMINUM  FROM  SCANNING  ELECTRON  MICROGRAPHS 

R .  Hackan 

University  of  Sheffield.  Sheffield.  UK 

Journal  Of  Applied  Physics,  Vol.  95.  No.  1>  pp  114-118  (01/1974). 

An  electron  stereoscan  mi croscooe  is  used  to  examine  the  surfaces 
of  an  aluminum  cathode  and  an  aluminum  anoue  which  have  been 
subjected  to  repeated  sparkings,  under  an  ultrahigh  vacuum  (IE-9 
Torr),  «t  voltages  of  up  to  45  kV.  The  cathode  eurfeca  is  observed  to 
contain  large  numbers  of  protrusions  which  give  rise  to  an  enhanced 
local  elactric  field  at  the  tip  of  the  protrusions.  The  field 
enhancement  factor.  Beta,  at  the  mi  crop-eject i ons  is  determined  from 
the  scanning  electron  micrographs.  The  values  of  Beta  are  in 
resonabla  agreement  with  those  obtained  from  the  Fowler-Nordheim 
theory  when  applied  to  the  current-voltage  measurement*  in  the  region 
prior  to  oreakdown.  The  anode  surface  is  completely  devoid  of 
protrusions  and  contemns  large  numbers  of  craters.  The  diameters  and 
depths  of  typical  craters  are  also  determined.  41  Refs. 

Primary  Keyword*;  Vacuum  Breakdown;  Aluminum  Electrodes;  Cathode 

Microprojections;  Anode  Craters;  Field  Enhancement 
Factor;  Fowler-Nordheim  Theory 
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(BREAKDOWN  STUDIES) 

(Electrodes) 

EFFECT  OF  ELECTRODE  ROUGHNESS  OF  BREAKDOWN  VOLTAGE 

V .  A  .  Avrutsk i i 

Moscow  Pow«r  Engineering  Institute.  Moscow.  USSR 

Soviet  Physics-Technical  Physics.  Vol  18.  N;  .  3,  pp  389-393  (09/19,3>. 

Trans.  From:  Zhurnol  T ekhn i chesko •  fiziki  37,  191.-1920  (October  1967* 
Experimental  data  are  given  on  the  electrical  strength  end 
statistical  scatter  in  the  breakdown  voltages  for  gaps  with 
electrodes  with  rough  surfaces  for  air  pressures  of  1 ” 5  etm 
(absolute*  The  surface  state  is  checked  before  each  series  of 
strength  m«e  r-ur  ament » .  The  experimental  results  are  compared  w'th 
theory  us  r.g  expressions  that  allow  for  the  effect  of  i  rregular  1 1  i  es 
of  (he  cathode  surface  on  the  electrical  strength  of  the  gap. 
Expression*  are  derived  for  the  breakdown  probability  distribution  as 
a  functior  o*  voltage:  these  ere  in  good  agreement  with  the 
exper i mo- t a l  s'atisticel  character i st < cs .  7  Refs 

Primary  »#yt-^-ds  Cathcde  Mi  cropro  ject  i  on* ;  Field  Enhancement;  Several 
Discharges.  Breakdown  Voltage  Scatter;  Experiment; 
Comparison  With  Theory 
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(BREAKDOWN  STUDIES) 

(Electrodes) 

EFFECT  Or  ELECTRODE  ROUGHNESS  ON  THE  ELECTRICAL  STRENGTH  OF  C0HPRE5SED 
GASES 

V.A.  Avrutskii.  G.N.  Goncharenko  end  f.N.  Prokhorov 

Moscow  Power  Engineering  Institute.  Moscow.  USSR 

Soviet  Phy s i cs- Techni ca i  Physics.  Vol  18.  No  3.  pp  386-388  (09/1973) 

Tran*  From:  Zhyr-al  T okhn •  cheskoi  Fijtiki  4J.  613-619  (March  1973) 
Using  the  Townsend  mac n-m  ism.  th*  effect  of  intact  ionizat’On 
processes  on  the  electrics*  strength  of  comoressed  gases  is  studied 
in  the  strong  field  of  electrode  surface  m ' ere > rregul ar 1 1 4  as .  A 
sal f -»e i nta i ned  d  scherg*  condition  is  deriveJ  for  the  case  in  which 
tne  mi croproject- ons  of  the  surface  are  shaped  . -xa  e  prelate 
semiel 1 tpsotd  of  revolution.  Good  agreement  betwoon  the  calculations 
end  the  known  exper • ment »!  data  is  obtained  for  air,  nitrogen,  end 
hydrogen  if  the  height  •*  ts*  mi cror-o ject i ons  used  in  th» 
calculations  is  IL-3  -  It-*  cm.  14  R*f s . 

Primary  Keywords;  Cathode  M  cr oero jec t i on* ;  Field  Enhancement.  Th#o*> 
Prolate  Sen i el 1 « P»o ■ d  Of  Revolution;  Numerical 
Calcuiat i an ;  Comparison  With  Experimant 
1973  AMERICAN  INSTITUTE  OT  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(G.».  El»ctric»l>  ElECT,jeAl  mfmtDouH  IH  C5F/5UB  »/ 

R.  Caballe  end  F.S.  Linn 

University  of  Washington.  Seattle.  WA 

journal  Of  Applied  Physics.  Vol.  21,  Ho.  1.  »P  592-59%  (01/1958). 

Tho  breakdown  potential  of  a  now  gas.  CSF/juh  8/.  has  been 
measured  over  th*  range  from  p  x  delta  2  4  to  200  mm  x  cm  under 
^  nndi t i ons  approximating  plane  parallel  geometry.  A  comparison  of 
breakdown  in  air  Freon  12  end  CSF/sub  8/  in  th*  seme  apparatus 
indicates  tha  ratio  of  the  strengths  of  these  gases  to  b* 
approximately  1:2:3,  respectively.  CSF/sub  8/  decomposes  rapidly 
during  breakdown  into  CF/sub  4/  and  SF/sub  4/  with  a  consequent 
doubling  of  pressure  and  appreciable  increase  in  fcreekdown  potential. 

Pr  imoryVeywords:  CSF/sub  8/  Gas  Breakdown;  feral  lel-plona  Electrodas; 

Freon;  Air;  Cooper i son;  Decompose t i on  Products 

C0PvRIGHT;  1950  AMERICAN  INSTITUTE.  OF  PHYSICS.  REPRINTED  WITH 

permission 
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( SWITCHES .  CLOSING;  ELECTROMAGNETIC  LAUNCHERS) 

(Vacuum  Gaps.  Matorials;  Railguns,  Materials’ 

ELECTRODF  EROSION  IN  S^ARK  DISCHARGES 
D.J.  Verge  and  F.L.  Teylor 
Lewis  Research  Cantor,  Cleveland.  OH 

Journo!  Cf  Applied  Physics,  Vol.  33,  No.  9,  pp  2911-2912  (09/19fc2). 

Performance  of  rail-type  olesna  accelerators  may  be  st-org:y 
affected  if  electrode  erosion  processes  add  mass  *0  ♦  moving 
rles-e.  Thp  dependence  of  th*  erosion  rate  on  th*  character i at i cs  of 
tho  oischa'-ga  has  not  bQen  clearly  caf*ncd  in  previously  published 
date.  Therefore,  in  the  study  of  a  zero  length  plasma  aee*ler*roz,  an 
etterpt  was  made  to  determine  the  electrode  erosion  character i st i cs 
o *  caoecitor  discharge  systems  in  hign  vecu*  (3  to  5E-6  mm  Hg).  3 

Primary  Keywords;  Plasma  Accelerator;  Rail  Gun:  Electrode  Erosion; 

Vacuum  Discharge;  Dependence  On  Woveform 
COPYRIGHT:  1962  AMERICAN  INSTITUTE  Of  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES) 

( Explod; ig  Ui res) 

EXPERIMENTAL  STUDY  OF  ELECTRICAL  EXPLOSION 

B.P.  Perogud  and  K.B-  Abramova 

Soviet  Physics- Do k lady ,  Vol.  9,  No.  8,  PP  665-668  (02/1965). 

Trans.  Frem:  Dokiady  Akademi i  Nauk  SSSR  157.  837-840  (August  1964) 

The  first  papor  devoted  to  a  study  of  electr  .el  explosion  of  fine 
motel  wires  end  foils  dates  from  the  year  1774.  Although  a  number  of 
papers  have  been  published  on  tho  question,  electrical  explosion  has 
still  not  bean  investigated  to  a  sufficient  extent.  A  study  has  been 
made  of  electrical  explosion  of  copper  wires  at  th#  A.F.  Ioffe 
Ph/sicotechrical  Institute.  AN  SSSR,  Most  attention  was  given  in  this 
work  to  tho  energy  side  of  th*  matter  end  to  th*  accompanying 
radiation  process.  Th*  most  important  results  of  ♦his  Stuv  are  given 
ir.  the  present  paper.  6  Refs. 

Primary  Keywords;  Exploding  Wire:  Threshold;  Wire  Voltage:  Wire 

Current;  Photograoh-c  Diagnostic;  Com-arison  With 
Black  Body  Radiation 
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(SWITCHES,  OPENING) 

(Exp1os;vu  Fuses) 

EXPLODING  FOIL  DEVICES  FOR  SHAPING  MEGAMP  CURRENT  PULSES 
R.  Sealing  and  P.G.  Carnenter 

Atomic  Weapon*  Research  Establishment.  Aldermeston.  Berkshire,  UK 
jKrnnl  Of  Physics  E;  Scientific  Instruments.  Vol.  S»  PP  889-892 

(05/1572). 

High  speed  condenser  banks  provide  pulsed  magnetic  fields  for 
impulsive  loading  experiments.  The  capability  of  th*  methods  can  be 
extern  't'J  by  using  exploding  foils  to  shape  th#  current  thet  forms  th# 
magnetic  field.  Two  circuit  applications,  th#  crowbar  awitch  and 
dynamic  d€>-i>ino  resistance,  or#  detailed  and  their  us*  in  puls* 
shaping  is  i  t  lust.-ated .  Th#  necessary  principles  of  exploding  foils 
are  discussed,  and  r«vu*ts  comparing  calculated  and  maasurad  ’action 
integrals’  for  a  range  of  common  foil  materials  #r#  given.  Th# 
muli> channel  crowbar  switch  described  is  novel  in  that  it  requires  no 
ancillary  circuitry  and  is  timed  automatically  by  the  primary  bank 
discharge.  An  exploding  foil  rupturas  iosulant  machanically  in  many 
sites-  9  vmg  a  low  i  nductance  closure  0.3  microsec  after  th#  foil 
•  vpicri*.  -  Re-s 

Primary  Keywords;  Exploding  Foil;  Puls#  Shaping;  Capacitor  Discharge; 

Nonlinear  Resistor;  Low  Inductance 
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(BREAKDOWN  STUDIES) 

'0*’iKvesTiG»i:oN  of  «  cuindsic»i.  »xi»ur  biouh.  hioh-.kssu.e  uc 

u.  Harmenn,  U.  Kogelschatz,  K.  Ragallar  and  E,  Schade 

Brown,  Boveri  I  Co  Ltd,  Baden,  ~nitzmrl»nd 

Journal  Of  Physics  D;  Applied  Physics,  Vol.  7.  No.  %.  PP  607-619 
(83/1974). 

An  experimental  arrangement  for  th#  production  of  a 
qua*1 -Stationary,  high-current  arc  is  described.  It  is  stabilized  by 
an  axial  gas  flow  in  a  hi gh-pressure  environment  (current:  1908  A. 
pressure:  23  etm.  gas:  nitrogen).  The  conditions  are  described  under 
which  part  of  the  ere  assumes  e  cylindrical  form.  For  iuch  an  arc  the 
red>al  temperature  distribution  was  measured.  Because  of  the 
cylindrical  shape  a  relatively  simple  evaluation  yields  quantitative 
data  about  the  local  radiative  energy  balance  and  the  other  energy 
transport  mechanisms.  This  leads,  for  the  first  ties,  to  a 
auoit i tat i vo  understanding  of  the  different  physical  processes  in 
this  arc,  and  makes  it  possible  to  formulate  e  simplified  arc  modal 
-•hi eh  is  useful  in  practical  applications.  24  Refs. 

Primary  Keywords  High-current  Arc;  Nitrogen  Arc;\Axielly  Flowing  OeiJ 
23  atm  Pressure;  Radial  Temperature  Distribution 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

INVESTIGATION  OF  ’HE  CHARACTERISTICS  OF  FAST-RESPONSE  SEALEO 
DISCHARGERS  TRIGGERED  BY  LASER  RADIATION 
l.M.  Bykhovskaye.  I. ft.  Gurevich,  V  V.  Lopukhin  and  L.F.  Selivanova 
All-Union  Instituta.  Moscow,  USSR 

Soviet  Journal  Of  Quantum  Electronics.  Vol .  7,  No.  S,  pc  9*8-971 
(88/1977) . 

Tran*.  From-  Kvantoveye  Elektron  (Moscow)  A,  1708-1713  (August  1977) 

An  t Avast i gat i on  was  made  of  nax  saalad  carrot  discharger*  with  a 
Mva  imoadeneo  of  SO  ohm  triggered  by  a  train  of  picosecond  pulses  or 
by  pulses  of  100  nsac  duration  and  10*0  t.m  wavelength.  The  minimum 
triggering  energy  was  2E-*  -  5E-7  J  and  the  djration  of  the  leading 
edge  of  the  resultant  voltage  pulses  was  aporo* i stately  0.5  nsec.  The 
dependences  mere  obtained  of  the  discharger  delay  time  t/sub  d/  on 
the  triggering  energy  and  the  voltage  acro»*  the  electrodes.  The 
conditions  ware  found  under  which  the  del.**  time  was  t/»ub  d/  <=  10 
nsec  end  the  scatter  of  tho  delay  time  was  delta  t/sub  d/  < :  1  nsec. 
13  Refs 

Rr  i mer y  Keywords:  Seeled  Cerme*  Switch;  30  Ohm  Impodanco;  Nd-Glass 
Laser;  Mode  Locked  Laser;  Q-spoiled  Laser 
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( DIAGNOSTICS  AND  INSTRUftENT  AT  ION ) 

( Current ) 

10W-RES;5TANC€  SHUNTS  FOR  IMPULSE  CURRENTS 

A . J  Schwab 

University  of  Karlsruhe.  Karlsruhe.  FRG 

IEEE  Transactions  On  Power  Apparatus  And  Svstoms.  Vol.  PAS-90,  No.  5. 
op  2251-2257  (10/1971). 

In  high-voltage  technology,  plasma  Physics  and  power  electronics 
1  on -ohm i c  resisters  are  frequently  employed  to  measure  high,  rap-diy 
changing  currants.  Their  voltage  drop  is  adversely  affected  by  stray 
mdu-tences  and  akin  affect  A  more  complete  analysis  of  low-ohmic 
tabular  typa  and  souirrel  cage  type  resistors  including  suet  effe;*s 
•s  presented.  This  paper  also  deve.oos  a  compensation  network  of 
passive  electronic  components  th*t  permits  improved  measurement  of 
high  energy  impulse  Currents.  17  Refs. 

Primary  Keywords:  Current  Shunt .  Res.stor  Design:  Stray  Inductance; 

Skin  Effect;  ’ebular  Shunt;  Squirrel  Cage  Shunt 
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(INSULATION,  MATERIAL) 

(Gee) 

THE  DIELECTRIC  STRENGTH  OF  GASEOUS  FLUOROCARBONS 
W.A.  Wilson,  J.H.  Simons  and  T.J.  Brice 
Pennsylvania  State  College.  State  College,  PA 

Journal  Of  Applied  Physics.  Vol.  21.  No.  3.  pp  203-2C5  (03/1950). 

The  sixty-cycle  dielectric  strengths  of  some  gaseous  fluorocarbons 
have  been  measu-ed  between  three  d -ffer*ntly  shaped  electrode  pairs 
at  pressures  up  to  three  atmospheres.  The  breakdown  potentials  fo- 
prgpforane.  butforene.  and  p*ntfor»n«  were  found,  in  most  instances, 
to  be  equal  to  or  greater  than  those  for  sulfur  hexafluoride  under 
comparable  conditions,  and  to  ta  far  greeter  than  those  for  nitrogen 
Fluor ocerbons  thus  have  possible  uses  as  gnseous  insulator*  in  high 
voltage  apparatus  A  Refs 

Pr i eary  Keywords  Fluorocarbon  Insulation;  Propforana;  Butforene; 

Pe-vtforene.  SF/sub  6/.  Relative  Braakdcwn  Voltage; 
Power  Lmv  Freauency 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

THE  EFFECT  OF  PRESSURE  ON  THE  POSITIVE  POIHT-TO-PLANt  DISCHARGE  IN 
N/SUB  2/,  0/SUB  2/.  CO/SUB  2/.  SO/SUB  2/.  SF/SUB  */ .  C.l/SUB  2/F/SUS 
2/.  A,  HE.  AND  M/SUB  2/ 

H.C.  P*. llock  end  F.S.  Cooper 

General  Electric  Co.  Schenectody,  NY  12301 

Phyei  Review.  Vol.  S* .  No.  2.  pp  170-175  (87/1939). 

The  voltage  at  which  corona  firet  appears  in  s  3-mm  pv,  i  nt-to-planv 
gap  end  the  breakdown  voltage  of  the  gap  have  i.en  determined  with 


N'suo  2 •'»  O/sub  2/.  CO/sub  2/,  SO/sub  2'. 
2/,  A,  He,  end  H/sub  2/,  end  certain  m.»t- 
has  been  dene  with  both  posit  ivo  and  *«*ai 
e  pressure  range  of  about  3P  «t<-o-n*  .  «> 
were  observed  ere  discu***  j  o-  m  *>i  ;  » 

Of  the  positive  point  br«6»!*i.n  volt  -gc  f. 
which  form  negative  an  ;  k«Ts 
P-imery  Keywords:  Ireo^dc..'  /e.tago.  Co rr* 

Several  Crm.  var«-,fcla  F 
COPYRIGHT-  1939  *  ME  V1  CAN  PMTMCAl  SOCIf  '  ;  , 
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9  uf  tf**U  ,»SSS.  This 
e  point  pj.urity  n.id  poor 
.•  ty.  os  'f  :u3ia  k.r.m. 
r  t  fix  -A*»od  hiJfi'Ot  ;« 

%  s.i  v  in  f  osv  gases 
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tPOWCR  .CNDITIONING;  SWITCHES.  CLOSING) 

(Diodes.  Gas  Gaps.  Electrical) 

A  KIlOAhPERc  CURRENT  DIODE  BASED  ON  THE  QUENCHED  SPARK  PRINCIPLE 
c.  Ponarella  and  V.  Guty 

National  Research  Council.  Ottawa,  Ontario,  Canada 
Journal  Of  Physics  E;  Scientific  Instruments.  Vol.  7.  pp  835-8*1 
(10/197 ♦) . 

A  novel  tyce  of  un i dt rect i onal  current  device  ie  described, 
particularly  useful  in  a  resonant  RIC  circuit  with  kiloampere  current 
♦low.  basically,  the  device  is  e  high  voltage  spark  gap  switch  where 
tne  single  switching  spark  has  been  replaced  by  e  series  of 
elementary  *r«rks  saparated  by  a  set  of  cooper  plates.  The 
um d i rect i ona '  property  of  the  current  is  achieved  by  the  behaviour 
of  the  current  conducting  sparks.  Thase.  being  in  contact  with  the 
copper  plates,  era  cooled  end  deionized  as  soon  as  the  current  flow 
reduces  to  cero  >n  the  oscillatory  circuity.  The  resistance  of  the 
circuit  then  becomes  very  large  and  no  revarsol  in  the  current 
direction  is  possible.  In  this  respect,  the  circuit  behaviour  is 
similar  tc  ona  >n  which  a  diode  is  i ncorpor ated.  Detailed  information 
on  tho  mechanical  design  of  the  switch  i*  given  end  it  is  shown  that 
the  electrical  parameters  for  which  the  device  can  find  application 
art  in  the  range  of  several  tens  of  kilovolts  end  kiloemperes  end 
power  f)ow  in  the  range  of  soverol  megawatts.  10  Refs. 

» - 1  m.iry  Keywords:  Higr.  Current  Diode;  Multiple  Spark  Gaps;  Quenched 
Soark  Grp 
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(SWITCHES.  CL  OS  I  SC ) 

rV  A  l ASTD-TRi CCER ED  KRYTRON-BIUMIEIN  El ECTRO-ORT IC  SWITCH 
R.L.  Hyde,  D.  Jacoby  »r j  S.A.  Ramsden 
Uni  vers*  ty  of  Hull.  Hull,  UK 

Journal  Cf  Phys-cs  fc. .  Scientific  Instruments.  Vol.  10,  op  1106-1107 

(11.19:?) 

A  Krytroi-  •  triggered  by  focusing  the  output  from  a  mode-locked 
Ndi vAf.  osc. llatcr  oi  to  its  grid,  is  used  to  discharge  a  51umle>n 
•rto  r  Pockels  cell  switch  to  isolate  a  single  pulse  from  the 
modi-locked  train.  10  Refs. 

Primary  Keywords:  Leser-tr i glared  Krytron;  Blumlein  Line;  Hd-YAG 
Laser;  Mode  Locked  lose' 

Secondary  Keywords:  Pockels  Coll 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(electrodes;  Gen  Gaos,  Materials) 

CARSON  t ECRcGAT ION  AND  ARC  DAMAGE  OF  TUNGSTFN  ELECTRODES 
F.W.  Oste-mayer  Jr.  and  F.B.  Koch 
Bell  Labs.  Murray  Hill,  NJ  07974 

Anolied  Phy s’ ci  tatters,  vol.  36,  No.  *,  pp  2*6-268  (82/J980). 

Eruntions  that  occur  on  tungsten  electrodes  after  repertad  S5-A 
arcs  ot  i.AA-msec  duration  hava  bean  studiad  with  a  scanning  Agger 
microprohe  and  found  to  contain  high  concentrat i ons  (20-30  at.*'  of 
Cf-rbon  I  hi  s  *s  i-uch  greater  than  the  average  carbon  cone entrat  i on  in 
thp  tungi’vn  and  is  in  the  vicinity  of  tho  W-W/sub  ?/C  eutectic  at  25 
at  *  *  ur th**r  evidence  that  the  eruptions  are  rich  in  W/Sub  2/C  comes 

•-cm  tneir  solubility  in  hot  HNO/sub  3/.  Therefore  it  appears  that 
«ar.:on  r:r  ogressi  vely  segregates  in  the  arc  spots  due  to  its  low  solid 
•  a lub •  ■ • * .  in  tungsten  end  the  resultant  lowerirg  of  the  melting 
be:  nt  is  responsible  f o»-  the  eruptior*.  5  Ref*, 
fri-i.,  y  ■w'i'iis ;  Elwc*rcde  Erosion;  Tungsten  Electrodes;  35  A  Arc)  1 
m*  Duration;  Anode  Peaks;  Ho  Cathode  Erosion 
COPYRIGHT-  1980  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

Gas.  tl ectr i ral ) 

-Jh»”)»IT-CN  AND  PROPERTIES  OF  A  SULPHUR  HEXAFLUORIDE  ARC  PLASMA 

r  .  ,  ..  r  br  i  *k 

vn.v.-'S'ty  of  Marc -vaster.  Manchester,  UK 
nt'ih  jo-.t  n « I  Of  Apr  !  i  e<(  physics,  Vol.  18,  PP  A  19-426  (OA/1967). 
n.e  ci'hc ie  composition  and  the  electrical  end  thermal 
conduct i v  * i os  cf  an  SF/sub  6/  arc  plasma  have  been  calculated.  The 
sigmf  ■  can :  differences  between  the  prope-t’es  of  SF/sub  6/  end  those 
•f  nit'-ojer.  nr  atr  p,we  brpr  *r,own  to  explain  the  different  behavior 
'  st  w  t-ensipnt  arcs  >n  the  two  media.  In  particular,  the 

*■>  to’.  !>"(  a-c-quench  n  i  ability  of  SF/sub  6/  when  used  ip  circuit 
;-m  i  s  is  d  »r.'j*cd.  22  R*.fs. 

Pr.mary  Ke,*w«  rds:  Srvs.ib  6/  Arc;  Plasma  Composition;  low  Are  Voltoge 
»',-«<*  i  o-ts:  Filamentary  Arc;  Strong  Temperatura 

i/9m.i'derr  e 
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(PULSE  GENERATORS) 

(Lina  Typo) 

A  HKh  POWER  PF  LINE  GENERATOR  OF  NUvEL  DL  SIGN 
W  N.  Hugrass.  I.R.  Jur.es  end  MGR.  Phillips 
Flinders  Univer*»9y  of  >outh  Aust>alio.  Aust'olia 
Journal  Df  Physics  F;  Scientific  Instruments,  Vol.  13.  pp  276-?'8 
(  03/1980  )  . 

A  med  i  first*  on  of  the  WeibeT  radio  frequency  lma  gtrorito-  is 
described  he  modification  substantially  reduces  the  necessary 
number  of  spark  gap  switches  o^d  yields  both  a  significant  saving  in 
construction  costs  end  e  greater  ease  of  construct  ion  ard  relieb  .  tv 
of  ope'-etion  The  construction  and  performance  of  an  eight  nsriod 
line  generator  t ncor poret < ng  this  design  modification  are  described. 
The  equivalent  root  mean  square  open  nn*wi»  vrUagr  and  generator 
impedance  ore  1A . 1  kV  end  9  7  Ohm.  8  Re’s 
Primary  Keywords:  Modified  Ue.bel  Pulse  Ge-cr,-  tor ;  Fewer  Spark  Geos; 

15  kV  Output 

COPYRIGHT.  1980  THE  INSTITUTE  OF  PHYSTCS-  k  TPR I  NT  ED  WITH  RERMI S*  T  ON 
(PULSE  GENERATORS ;  SWITCHES.  CLOSING! 

AChJgn-VOI TAGF*MERCURY-WETT C '  REEi  PULSE  GENFR A  JR  wP  '  SECONDARY  PULSE 
SUPPRESSION 

T.J.  Godfrey,  R.M.  Cr‘pp*  «-d  G.D  W.  Smith 

Univereity  of  Oxford.  Oxford.  L’K  un 

Journal  Of  physics  E:  Seien».'--  I r str ur*nt s .  Vol.  10.  eu  J29  3S0 

{,'Als^mpie  electronic  circu**  mi  been  developed  to  al-einat'  t**e 
secondary  pulses  obtained  w*  an  «aauivwQ-ti"  r«#d  reiavs  e-a  vs-J 
for  produeino  high-vol*ooa  crises  m  the  nanosacor  *  reg-on  at  high 
repetition  rates.  S  Re*s  .  .  _ 

Primary  Keywords:  Mercury  wetted  Reed  'viW  .aeaci.or  D  scharge 
Secondary  Fills  S.  .w  a-  s«  c  -  ;  Vaco..*  -•  •  t'oxt.ir 
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(SdEAKOUWN  STUDIES) 
i  Gas ,  Electncr;) 

CTMPISITION  AND  TRANSPORT  PROPERTIES  OF  SF/SUB  6/  AND  THEIR  USE  IN  A 
Slri'lIciED  ENTHALPY  FLOW  ARC  MODEL 
S  c,-ost  end  e  W .  I  nbarnano 

W»itirghjj$p  Re-,«ar^b  and  Development  Tenter.  Pittsburgh  PA 
Pr or eji. ngs  Of  Tfe  I FE T .  Vol  59.  ho  4,  pp  A7A-A8S  (OA/1971). 

The  enuilibrium  composition  ©i  S»/sjb  6/  was  calculated  for 
tompe-at nres  from  1080  to  A5PC1  Deg  K .  end  for  pressures  from  1  to  16 
nt-n  Thp  usual  therr  od/nami  c  functions  end  transport  properties  were 
also  computed  Considering  the  arc  column  in  axially  flowing  gas  as  e 
plasm*  generator,  the  power  r«lenc#  and  momentum  conservation 
equating*  a'»  formulated  and  solved  with  certain  simplifying 
as sump* > in  ’ha  solution  g«ves  the  developing  flow  and  electrical 
or ramet «- *  as  a  function  of  distance  along  the  nozzle.  Arc  voltages 
are  predicted  which  agree  with  available  dote.  Clar i f i cat i on  is  given 
os  two  rre-e^ses  contributing  to  dielectric  recovery:  axial  sweeping 
awov  o’  th.»  a*  c  channel,  end  its  conductance  decay  by  thermal 
d'ffusivity.  during  the  current  fall  approaching  current  zero.  25 
pef  s . 

pn-i'y  Kevwo-dt-  SF/»ub  6/  Plasma;  Composition;  Transport  Properties; 

Flowing  Gas;  tffoct  On  Arc  Ext i ngui Shi ng 
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t BREAKDOWN  STUDIES) 

(Oat.  Electrical) 

THEORETICAL  PROPERTIES  OP  SPNEROXOAt l Y- SYMMETRIC  STATIC  ARCS 
A.R.  Haider  and  D.  Whittek ar 
Uni  varsity  of  Liverpool.  Liverpool.  UK 

British  Journal  Of  Applied  Physics.  Vol.  18.  pp  427-441  (04/19*7). 

A  steady-state  spheroi dal  1 y-symmetr i c  discharge  with  losses  solely 
by  conduction  is  analysed  theoretically  and  its  pain  properties 
summarized  in  dtaensi onless  fern  in  a  nomogram.  Included  as  spociel 
cases  are  the  unbounded  are.  the  cylindrical  arc  and  the  filled-tube 
modal.  Radiol  variations  are  described  by  Legendre  functions  of 
complex  degree.  5  Refs 

Primary  Keywords:  Steady-state  Arc;  Conduction  Lasers;  Nomogram; 

Unbounded  Are;  Cylindrical  Arc,  Thermal  Equilibrium 
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(REVIEWS  AND  CONFERENCES;  POWER  TRANSMISSION) 

(Reviews:  Transmission  Lines) 

TRANSMISSION  LINES  WITH  PULSE  EXCITATION 
H.G.  Books-  Ed.  end  H.  DaCleris  Ed. 

Publisher,  Acodom'c  Press.  Inc.  (London)  Ltd.  (01/19*9). 

The  transmi ssion  of  electrical  signals  is  essential  for  research 
in  pulsed  power.  Transmission  lines  under  pulsed  end  sinusoidal 
excitation  are  considered  in  this  book.  The  general  equations  ere 
derived  for  general  transmission  linos  including  losses  and  then  are 
shown  to  simplify  to  the  lossless  aoprox  inet  i  on .  Laplace  transforms 
are  mtroducad  and  several  simple  line  geometries  ere  solved  as 
examples.  The  Bergeron  diagram  is  demonstrated  by  example  end  lumped 
end  nonlinear  problems  era  shown  to  be  solvable  by  this  method. 
Sinusoidal  solutions  are  given  for  soveral  geometries  using  plexor 
notation.  Pulse  distortion  by  losses  is  discussed  in  detail  with  a 
brief  discussion  of  dispersion  included.  0  Refs. 

Primary  Keywords:  Transmission  Line-  Basic  Equations;  losses;  Laplace 
Transform  Solution;  Graphical  Solution;  Pulse 
Distortion;  Reflections 
COPYRIGHT-  19*9  MASSON  AND  CIE..  PARIS 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Gas.  Optical;  Gas  Gaps.  Optica!) 

ELECTRON  DENSITIES  In  l ASER- TRIGGERED  HYDROGEN  SPARKS 
S.K.  Dhali.  P.F.  Williams.  R.J.  Crumley  end  M  A.  Gunderson 
Texes  Tech  University,  Lubbock,  TX  79409 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8.  No.  3,  pp  1**-1*7 
(09/1980). 

We  hove  used  Stork  broadening  measurements  of  the  H/sub  Bote/ 
emission  line  to  determine  the  temporally  and  spatially  resolved 
electron  density  in  laser-triggered  hydrogen  sparks.  In  this  paper 
the  results  of  this  work  are  presented  end  compared  with  earlier  work 
on  conventional  overvolted  sparks.  14  Refs. 

Primary  Keywords:  Laser- tr i ggered  Breakdown;  N/sub  2/  Laser;  Uniform 
*iald  Breakdown;  Hydrogen  Gas;  Electron  Density 
Profile;  Stark  Broadening 
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CPUtSE  GENERATORS) 

<  Cepaci 1 1 «i) 

A  PUtSE  CIRCUIT  FOR  EXCITATION  OF  A  PARTICLE  ACCELERATOR  ELECTROMAGNET 
E.I.  lukoorn,  V.D.  Semenov  end  EG.  Furman 
Academy  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  17,  No.  6.  pp  15*3-1564 
(12/1974). 

Trans.  From:  Pribory  i  Tekhnike  Eksponmante  *.  17-19 
(November-December  1974) 

A  new  method  of  betatron  electromagnet  excitation  is  consideroi 
using  current  pulses  of  quasi tr i angular  form.  The  energy  storing 
capacitor  operates  in  e  unipolar  mode  with  resoect  to  voltage  end  the 
pulse  repetition  frequency  is  regulated.  S  Refs. 

Pr  inery  Keywords:  Pulse  Generator;  Triangular  Output;  Partial 
Capacitor  Discharge;  Thyristor  Switch 
*eeondery  Keywords:  Betatron  Magnet 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

ATMOSPHERIC  EFFECTS  OH  THE  DIFLEC  RTC  STRENGTH  OF  A  VACUUM  GAP  WI  H 
PROCESSED  ELECTRODES 
N.V.  Taterinove  end  k  E  Novikov 
Engineering  Physics  Institute.  Moscow.  USSR 

Soviet  Physi cs- Techn ■ cal  Physics.  Vol.  22,  Ho.  7.  pp  905-906  (07/1977). 
Trans.  Prom:  Zhurnal  Tekhn • cheskoi  Fixiki  47.  1568-1569  (July  1977* 
High  dielectric  strengths  in  vacuum  systems  erg  achieved  end 
maintained  for  cons • durable  lengths  of  time.  With  molybdenum 
electrodes  1.7  cm  in  diameter,  a  vacuum  gap  of  1  mm  con  withstand  a 
voltage  55-*0  kV  without  a  single  breakdown  far  50  h.  The  current  in 
these  experiments  does  not  exceed  IE-8  A.  At  higher  voltages  end  at 
the  same  current  level,  the  time  delay  before  the  first  breakdown  is 
shorter,  2  h  at  70  kV  and  20  mm  at  90-110  kV.  The  high  dielectric 
strength  is  achieved  by  meant  of  a  glow  discharge,  through  the 
remove;  o'  contaminants,  through  the  removal  of  the  surface  layer 
demeg during  the  mechanical  treatment,  end  through  the  formation  of 
a  sur*,.;e  microrelief  by  the  discharge.  Both  electrodes  ere  treated 
in  an  cii-free  vacuum  end  in  a  pure  inert  gas  In  this  paper  we 
report  a  study  of  the  dielectric  strengths  of  a  vacuum  system  after 
electrodes  processed  in  the  manner  described  above  ere  exposed  to  the 
atmosphere.  The  dielectric  strength  of  the  vacuum  system  is  compared 
for  gaps  of  d:L  mm  end  d-0.5  mm.  3  Refs. 

Primary  Keywords:  Vacuum  Breakdown,  Electrode  Conditioning;  Exposure 
To  Atmosphere;  C^a*>efi  Cf  Breakdown  Character  i  st  i  c 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generation) 

BEAM  GENERATION  IN  FOIl-LESS  DIODES 
J.  Chen  ana  R.V.  Lovelace 
Cornell  University.  Ithice,  NY  1*650 

The  Physics  Of  Fluids.  Vcl.  21,  No.  9.  pp  1*23-1*33  (09/1978). 

A  study  is  made  of  the  generation  of  ntense  relativistic  electron 
beams  in  rectangular  end  cylindrical  Toilless  diodes.  The  dieda  space 
charge  is  treated  self-consi stently .  The  electron  emission  from  the 
cathode  is  assumed  to  be  spaco-cherge-limited.  A  strong  axial 
magnetic  field  is  assumed  to  prevent  the  electrons  from  reaching  the 
onede  surfoce(s)  directly,  end  to  constrain  the  electron  motion  to  be 
epproxtrietoly  one-dimenst onal .  A  useful  dimensionless  measure  of  the 
diode  Potential  phi/sub  c/  ie  epsilon,  where  epsilon  is  proportional 
to  phi/sub  c/«  the  electron  rest  mess  end  cherge.  end  the  speed  of 
light.  Properties  of  the  diodes  ere  first  analyzed  in  the 
ul t-e-relet i vi st i c  limit,  opsilon=9,  whore  the  condition  for 
■pece-cherge- 1 imt ted  emission  gives  rise  to  e  1 i near  singular 
integral  equation.  This  equation  is  solved  for  rectangular  diode 
geometry,  and  the  solutions  ere  studied  in  detail  In  particular,  the 
diode  impedance  is  independent  of  phi /sub  c/,  end  the  beams  are.  in 
general,  hollow.  The  beam  particle  kinetic  energy  flux,  GAMMA/sub  p/, 
decreases  as  the  berm  width,  b,  increases;  for  b:a»  GAMMA/sub  p/~B 
where  a  is  the  diode  width.  A  treatment  of  the  diodeo  ie  than  given 
for  small  but  nonzero  values  of  epsilon.  For  finite  epsilon,  there  is 
a  nonrelat i v i st • c  Chi  Id* lengmuir  sheath  of  thickness  approx imately 
epsilon_e  et  the  eathode  surface.  12  Refs. 

Primary  Keywords:  Field  Emission  Diode;  Toilless  Diode;  Theory; 

Spece-cherge-1 imi ted  Emission;  Axial  Magnetic  FielM; 

Numerical  Calculation;  l~d  Calculation 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas.  Electrical:  Electrodes) 

CONDITIONS  FOR  INITIATION  OF  A  DISCHARGE  IN  A  SPHERICAL  GAS  GAP  WITH  A 
PLASMA  CATHODE 

Yu.E.  Kre:ndel  end  N.Ye  Levine 

Acadomy  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Soviet  Physics  Journal ,  Vol.  17,  No.  3.  pp  183-386  (03/1974). 

Trans.  From:  Izvestiye  Vysshikh  Uchebnykh  Zavednnii,  Fizike  17, 

1 13-1 J  7  (March  1974) 

The  flow  of  current  in  e  pas  gap  between  a  concave  plesme  cathode 
and  e  positive  electrode  is  considered.  A  simplified  theoretical 
model  is  used  to  obtain  the  conditions  for  electrical  breakdown  end 
the  equations  for  prebreakdown  values  of  the  current  end  the  gap 
width.  8  Refs. 

Primary  Kevworas:  Gas  Breakdown;  Plesme  Cathode;  Plane  Anode; 

Space-charge  Layer;  Prebreakdown  Current)  Variable 
Gap  Spacing;  Experiment;  Theory 
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( BREAKDOWN  STUDIES) 

(Exploding  Wires) 

DETERMINATION  OF  TEMPERATURE  AN J  OTHER  PARAMETERS  OF  AN  EXPlCOING-WlRE 
PlAS-A  BY  MEANS  OF  SELF-REVERSAL  OF  LINES  AND  ABSORPTION  SPECTRA 
G.G.  I l* in,  E.M.  Nurmetov  and  I.S  Fishman 
Karan  State  University,  Kazan,  USSR 

High  Temperature.  Vol.  13.  No.  2.  op  2**-271  (04/1975). 

Trf.ns.  From:  Teplofizika  Vysoktkh  Temparatur  13,  288-294  (Merch-April 
1  9  75) 

Measurement  s  are  made  on  the  plesme  formed  by  an  exploding  copper 
wire  of  0.14  mn  diameter  by  mean*  of  t ime- resol ved  emission  end 
absorption  spectre  The  redial  distribution  of  the  atomic  density  end 
the  temperature  ere  obtained  using  various  copper  emission  lines.  The 
t enperetu-e  is  found  by  the  method  of  Bertels-  II  Refs. 

Primary  Keywords:  Exploding  Wire  Cooper  Wire;  Plasma  Diagnostics; 

Plasma  Tempercture 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

DISSOCIATION  OF  SF/SUB  6'.  CF/SUB  4/.  AND  S1F/SUI  4/  BY  ELECTRON  IMPACT 
v  ;i .  Dibeier  en.(  F.l.  Monler 

Journal  Of  Research.  Vol  40.  pp  25-29  (01/1948). 

The  disscciotien  by  electron  impact  of  SF/eub  */«  CF/eub  4/,  end 
SiF/sub  4/  nas  been  studied  with  a  consolidated  mass  spectrometer . 
Dete  are  also  given  on  the  appearance  potentials  of  various  ions  in 
tn«  vnretr*  and  measurements  on  the  isotope  abundance  of  sulfur, 

ve-.-o-..  at.d  silicon.  The  observed  appearance  potentials  of  the  F/ sup 
♦/  i<-  m  SF/sub  */  end  CF/sub  4/  end  the  C/sup  ♦/  ion  in  CF/sub  4/ 
were  found  tu  be  lower  then  the  calculated  value  assuming  formation 
of  e  positive  stem  ion  end  e  free  electron,  but  nearly  equal  to  the 
calculated  value  assuming  the  formation  of  a  positive  atom  ion  and  a 
negative  fluorine  ion.  The  lac®  relative  abundance  of  the  SF/sub 
4/ sup  ♦♦/  i an  end  SF/sub  6/  ad  the  CF/sub  2/*uo  ♦♦/  ion  in  CF/sub  4/ 
is  taken  to  indicate  *  he  formation  of  these  ions  by  removal  of  two 
F/sub  -/  ions  in  the  former  ana  possibly  on  F/uo  -/  ien  end  e  free 
electron  in  the  letter  case.  16  Refs. 

Prima-y  Keywords:  Molecular  Dissociation;  Electron  Impact)  Ion 

Formation  h ooibi 1 i ty ;  Mess  Spectometer  Diagnostic 
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(BREAKDOWN  STUDIES) 

( Gas .  El ectr i cal  ) 

EFFECT  OF  CAS  PRESSURE  ON  ELECTRICAL  BREAKDOWN  AND  FIELD  EMISSION 

D.  Alport,  D.  Lee.  EM.  Lyman  and  M.E.  Tomaschke 

University  of  Illinois.  Urbane  IL 

Journal  Of  Applied  Physics.  Vol.  38,  No.  2,  pp  880-881  (02/19*7). 

In  a  recent  paper,  we  presented  e  physical  picture  for  the 
initiation  of  electrical  breakdown  between  metallic  electrodes  in  an 
ultra-high  vacuum  Based  on  the  enhancement  of  the  electric  field  at 
aha-p  suhmi cr o icop i c  projections  on  the  cathode,  this  picture  related 
the  initiation  process  to  the  properties  of  predi sc her go . 
field-emission  currents.  One  of  the  significant  consequences  of  this 
werk  has  been  the  development  of  e  physical  explanation  for  an  effect 
which  n*s  often  been  noted  but  heretofore  not  understood.  To  explain 
this  so-called  gas  affect,  we  assume  es  e  starting  point  the 
breakdown  model  based  on  field  emission  from  submi crescopi c 
proportions.  When  gas  is  introducad.  the  significant  decrease  in 
field  emission  is  here  attributed  to  th«  selective  sputtering  of  the 
emitting  whiskers  by  ions  formed  »r  the  volume  by  electron 
bombor'i'ient  of  the  gas  molecules.  8  Refs. 

Frim»ry  Keywords:  Gas  Brsakdown;  Variation  With  Gas  Prsssure;  Field 
(mission;  Cathode  Mi cr oprojeet i one;  Dependence  On 
Microproject  ion  Size 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

ELECTRON  EMISSION  PRECEDING  ELECTRICAL  BREAKDOWN  IN  VACUUM 
R.P.  IfttU  and  U.T.  Whitney 
Naval  Raaaarch  lab.  Washington,  DC  20575 

Journal  Of  Applied  Physics,  Vol.  34,  No.  8.  pp  2450-2432  (08/1745). 

An  applied  field  of  1E5  V/ca  produced  electron  emission  fraa 
apparently  smooth  aurfacaa  at  rooo  tanparatura.  It  ia  found 
experimentally  that  this  prebreakdown  emission  ia  independent  of 
aaitter  temperature  up  to  1000  Dag.K.  Using  a  shadow  electron 
aicroscepa.  projections  about  2  at  cron  high  capable  of  producing 
field  enhancements  an  the  order  of  100  have  bean  found  on  optically 
polished  cathodes  at  prebreakdown  amission  sites.  This,  with  other 
evidence,  strongly  indicates  that  prebreakdown  emission  is 
Fowlar-Nordhaim  field  emission,  due  to  a  geometrical  field 
enhancement.  11  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Prebreakdown  Currant;  Temperature 
Dependence;  Microprojections;  Fowlar-Nordhei* 

Equation 
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(PARTICLE  BEAMS.  ELECTRON) 

( Gererat i on) 

EXACT  RELATIVISTIC  SOLUTION  FOR  THE  ONE-DIMENSIONAL  DIODE 

H. R.  Jory  <1>  and  A.W.  Trivelpiece  12) 

(1)  Verian  Associates,  Palo  Alto,  CA  54304 

(2)  University  of  Maryland.  Collage  Park,  ND  20742 

Journal  Of  Applied  Physics,  Vol.  40,  No.  10,  PP  3524-3526  (06/1665). 

Exact  relativistic  solutions  for  the  one-di mensi onal  space-charge 
limited  diode,  and  for  the  one-dimenei onal  diode  with  finite  field  at 
the  cathode  plane  are  given.  The  results  are  compared  with 
approximate  solutions  which  era  useful  in  different  energy  ranges.  5 
Re*s. 

Primary  Keywords:  Space-charge- 1 imi ted  Diode;  Electron  Flow;  Theory; 

1-d  Simulation;  Relativistic  Solution;  Exact  Solution 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Marx;  Marx  Generators) 

HIGH-VOLTAGE  PULSE  GENERATOR  IN  THE  NANOSECOND  RANGE 
V.M.  Knyazav  end  V.A.  Lyubimov 

Institute  Of  Theoretical  And  Experimental  Physics.  Moscow,  USSR 
Instruments  And  Experimental  Techniques,  Vol.  1.  pp  SS-A6  (02/1565). 
Trans.  From:  Pribory  i  Tekhnika  Eksperieente  1.  82-84 
( January- February  1545) 

The  article  describes  a  26-stage  generator  of  high-voltage  pulses 
(g.v.p  )  intended  as  a  supply  for  o  straamer-type  flash  camera 
operating  with  a  0.5-m  gap.  This  g.v.p.  produces  pulses  with  a  rise 
time  of  16  nsec  and  a  nominal  amplitude  of  2  MV.  4  Refs. 

Primary  Keywords:  Pulse  Generator;  1  MV  Output  Voltage;  Compact  Size; 

16  ns  Risetime;  8  ns  Fall  Tima 
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( SWITCHES,  CLOSING;  BREAKDOWN  STUOIES) 

(Gas  Gaps.  Materials;  Electrodes) 

INVESTIGATION  OF  THE  NEAR-EL ECTROOE  REGIONS  OF  AN  ARC  DISCHARGE  BETWEEN 
ELECTRODES  OF  DIFFERENT  CHEMICAL  COMPOSITION 

I. F.  Sal i var stove,  M.F.  Tsygankov  and  N.K.  Zaitsev 

Journal  Of  Applied  Spectroscopy .  Vol.  24,  No.  2.  PP  138-142  (02/1576). 
Trana.  From:  Zhurnal  Priklednoi  Spektroakopi i  24,  208-213  (February 
1676) 

In  arcs  at  atmospheric  pressure,  currant  transfer  in  the 
interelectrode  gap  is  affected  with  the  east  stance  of  ionized  atoms 
af  the  electrode  rater i pi.  Vaporization  of  the  eloetrodes  takes  place 
by  the  acticn  of  'hot  spots'  "  high-temperature,  local  sourcos  of 
heat.  If  the  cathode  and  anode  have  identical  chemical  compositions, 
than  the  predominant  entry  af  the  material  of  ana  or  other  electrode 
into  the  discharge  gap  ia  determined  by  the  polarity  of  the 
electrode,  i.e.,  by  the  characteristics  af  the  currant  transfer  at 
the  electrode- elaaoe  boundary.  Therefore,  by  using  dissimilar 
electrodes,  a  change  of  the  rata  af  vaporisation  of  tho 
cc-  .  (er-alectrode  should  load  to  a  change  of  the  dynamics  of  the 
near-electrode  region  and.  consequently,  of  the  nature  of  striking  of 
the  electrode.  This  paper  ia  devoted  to  a  study  of  the  dynamics  of 
tho  near-electrede  region,  whan  materials  with  different  properties 
are  used  as  counterelectrodes.  These  Investigations  can  be  used,  for 
example,  whan  selecting  a  eycle  of  operation  for  d- f f icult-to-roplece 
electrodes  (MHD  generators)  in  facilities  w we  the  p*-eferant i al 
vaporization  of  ana  of  tho  electrodes  i ner«*»ary  (spot  welding), 
etc.  6  Refs. 

Primary  Keywords:  Gas  Breakdown;  Electrode  Effects;  Hot  3pots; 

Polarity  Effects;  Similar  Electrode  Materials; 
Dissimilar  Electrode  Materials 
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(PARTICLE  8EAMS,  JON) 

<0.n.r.,..n»THoo  ^  Bf„(|UTIH#  V„T  INTENSE  MSITIVE-IOH  «E»KJ 

J.M.  Creadon,  ID-  Smith  and  05.  Prone 

Physic  International  Co.  San  Leandro.  CA  <STxieTs» 

Physical  Review  Letters,  Vol.  35,  No.  2.  pp  61  64  (87/1573). 

The  ccmbi ration  of  multiply  reflected  aloe t rang  and  positive  ion 
flew  in  a  reflex  triads  arrangement  is  analyzed.  "  . . .  . 

conditions  it  is  passible  to  generate  very  intense  I *"•*•  cf  P* 
ions  with  this  device.  The  analysis  demonstrates  tl»t  the  •fl*r9£.X°” 
and  scattering  of  the  electrons  as  they  pass  through  the  anode  have  a 
major  affect  on  the  ion  end  electron  currents.  Solid  f rect i onsl-renge 
anodes  tra  shewn  to  produce  more  intense  ion  beans  than 
semi  transparent  mash  anodes.  8  Refs.  . 

Primary  Keywords:  Reflex  T-iode;  Analysis;  Theory;  Electron 
Reflection;  Ion  Flow;  Foil  Anode 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

MULTIPLE-SPARK  OPERATION  OF  A  MEGAVOLT  TRIOATRON 

A.S.  Ei'chenmov,  V.G.  Emel '  yonov ,  V.M.  Kovel'chuk,  G.A.  Meeyets  and 
Yu.F.  Potalitsyn 

Academy  of  Sciences  of  the  USSR,  Tomsk,  USSR 

Instruments  And  Experiments!  Techniques.  Vol.  17,  No.  2.  pp  416-418 
(04/1674) . 

Trans.  From:  Pribory  i  Tekhnika  Eksperimento  2.  103-185  (March-April 
1674) 

A  megavolt  gee-filled  trigetron  having  a  spark  ignition  delay  time 
t/suh  d/  =  3.1  for-  0.5  nsec  end  double  the  range  of  working  voltages 
is  described-  A  dielectric  bushing  that  projects  above  the  plane  of 
tho  mein  electrode  is  used  in  the  firing  section  of  the  trigetron.  It 
is  revealed  that  on  optimal  amplitude  of  the  starting  pulse  exists 
for  obtaining  the  minimal  t/sub  d/ .  For  parallel  operation  of  two 
tri estrone  the  commutation  t i mo  wee  reduced  almost  by  a  factor  of  2 
for  a  discharged  current  of  26  kA.  2  Refs. 

Prtaary  Keywords:  Trigetron;  Multichannel  Operation;  Multiple 

Triggers;  1  MV  Operating  Voltage;  Subnenotocond 
Jitter 
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(INSULATION,  MAGNETIC) 

°  NEGATIVE  ION  LOSSES  IN  MAGNETICALLY  INSULATED  VACUUM  CAPS 

J  P.  VenDeverder.  R.W.  Stinnett  end  R.J.  Anderson 

Sandi a  Labs,  Albuquerque.  HM  87115 

Applied  Physics  Letter*.  Vol.  38,  No.  4,  pp  226-231  (02/1681). 

Negotive  ion  losses  have  been  observed  in  a  long, 
self -magnetically  insulated  transmission  line  after  the  electrons  ere 
insulated.  Time  of  flight  soocte  ere  consietent  with  H/euP  -/ .  H/eub 
2/sup  -/.  0/sub  2/sup  -/,  C/sub  2/sup  -/ »  end  heavier  molecular  ions 
with  energies  corresponding  to  the  full  anode- cathode  potential 
difference.  The  negotive  ion  current  density  J/sub  i/  is  a  sensitive 
function  of  the  conditions  under  which  the  cathode  plasma  is 
produced.  11  Refs.  ..  . 

Primary  Keywords  Magnetic  Insulation;  Ion  Lasers;  Cathode  Plasma; 

Loss  Reduction 
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(PARTICLE  BEAMS,  ELECTRON) 

<6*noretp£oDUCTION  OF  ANNULAR  ELECTRON  BEAMS  BY  FOILLESS  DIODES 

R.B.  Miller,  K.R.  Prestwich.  J.U.  Poukey  end  S.l.  Shooe 

Sandie  Labs,  Alfcuqueraua.  NM  87115 

Journal  Of  Appliad  Physics.  Vol.  51.  No.  7.  pp  3586-3515  (07/1680). 

A  nunbor  of  important  aspects  of  the  production  of  annular 
ele-tron  beans  by  foil  less  diodes  ere  examined,  both  theoretically 
and  experimentally.  The  theories  of  Ott.  Antonsen.  end  Lovelace  (OAL) 
and  Chen  and  Lovelace  (CL)  ere  compared,  end  the  CL  theory  is 
extended  to  include  the  effect  ef  an  axial  gap  in  an  approximate 
fashion.  For  tho  esse  of  finite  magnetic  field  strengths,  lermor 
orbits  ere  examined  and  radisl  oscillations  of  the  beam  profile  ere 
prgdicted  fro n  a  beam  envelope  analysis.  Experimental  results 
obtained  with  both  low-  end  hi gh- impedance  sources  have  been  compered 
with  the  theory,  end  bemad  on  such  studies,  the  design  and 
construction  of  an  intense  hollow  beam  oenaratcr  are  described. 
Experimental  results  obtsinad  with  the  new  diode  compere  favorably 
with  both  the  analytic  theory  and  the  results  of  numerical 
Simulation*.  The  device  currently  produces  2-MeV  electrons  at  beam 
currents  of  65-70  kA .  18  Refs.  «... 

Primary  Keywords:  Field  Emission  Diode;  FoHlPse  Diode;  Annular  Beam; 

Beam  Oscillation;  Comparison  With  Thoory;  2  MeV  Beam 
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(PARTICLE  BEAMS.  ION) 

(Generation) 

PRODUCTION  OF  0.S-TW  PROTON  PMLSES  WITH  *  SPHERICAL  FOCUSING. 

MAGNETICALLY  INSULATED  DIODE 

D.J.  Johnson,  G.W.  Kusue.  A.v  Farnsworth  Jr.,  J.P.  Guintenz.  R.J. 
Laapar.  EJ.T  Burn*  and  S  Humphries  Jr. 

Sand’s  Labs.  A 1 buqu*rqufi .  NM  87115 

Physical  Review  letters,  Vol.  42.  Ho.  6,  pp  618-613  (82/1676). 

The  production,  ’ocusing,  and  numerical  simulation  of  e  0.3-TW 
proton  beam  is  reported.  This  beam  ia  produced  with  a  spherical, 
magnet i ca I  tv  rsulated,  ion  diode  fed  symmetrically  by  the 
dual-pulse -1  me  Proto  I  generator.  Tho  ions  ere  accelerated  with 
electric  fields  due  to  e  virtual  cathode  supported  by  magnetic  field 
surfaces.  Approximately  7*X  of  the  diode  electrical  power  is 
delivered  to  ions  end  2SX  of  tho  ion  beam  is  focused  upon  thin, 
1-cm-dam,  1-cm-long  conical  targets  to  produce  the  first 
experiments!  ien-driven  implosions.  14  Refs. 

Primary  Keywords:  Proton  Beam;  Virtual  Cathode,  High  Efficiency; 

Contoured  Magnetic  Field.  Experiment;  Theory; 

Numerical  Calculation 

COPYRIGHT:  1679  AMERICAN  PHYSICAL  SOCIETY,  REPRINTED  WITH  PERMISSION 

8248 

(PARTICLE  BEAMS ,  ELECTRON) 

(Generation) 

RELATIVISTIC  PLANAR  DIODE  IN  A  MAGNETIC  FIELD 

I  M.  Wei  amen 

Systems  Science  end  Software,  La  Jolla,  CA  92038 

Applied  Physics  Letters,  Vol.  36,  No.  3,  pp  447-446  (06/1681). 

The  exact  steady-state  solution  for  the  planar  relativistic  diode 
in  space* charge-1 imi ted  conditions  is  given  in  the  presence  of 
magnetic  fluxes  below  magnetic  insulation.  It  is  shown  that,  as  in 
the  elaiv cal  case,  at  fixed  diode  voltage  the  value  of  tho  current 
density  reaching  the  anode  goes  di scont i nueusly  from  a  finite  value 
to  zero  as  a  function  of  the  magnetic  flux  at  tho  magnetic  insulation 
cut-off  point.  The  limiting  current  density  just  below  cutoff  is 
given  as  a  function  of  voltage  end  gap  distance.  This  steedy-stste 
one-dimensional  result  below  end  very  near  the  magnetic  insulation 
threshold  is  in  contrsdict i on  with  experimental  observations.  U 
Ref  s . 

F.inery  Keywords:  Planar  D«sde;  Space-charge- 1 imi ted  Operation; 

Transverse  Magnetic  Field;  Magnetic  Insulation; 

Cutoff  Field;  Theory;  Comparison  With  Experiment 
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(REVIEWS  AND  CONFERENCES) 

(Rtvitus) 

MILLIMICROSECOND  PULSE  TECHNIQUES  (SECOND  EDITION) 

I.A.D.  Iwii  (1)  and  F.H.  Walls  (2) 

Cl)  Royal  Radar  Establ i ehmant.  Malvern.  Uorcsstarshi ra.  UR 

(2)  Atomie  Energy  Rasaarch  Establ 1 sheen t,  Harwell.  Berkshire,  UK 

Publisher;  Pergamon  Prats  (01/1959). 

•Hi 11 (microsecond  Pulta  Techniques.*  though  somewhat  dated, 
contains*  wealth  of  material  concerning  basic  pulta  generation  and 
diagnostic  techniques.  Tha  book  contains  chaptars  on  lossless  and 
lossy  transmission  lino  analysis,  pulsa  generators.  pulta 
transforaars  and  transforming  linas.  pulsa  amplifiars,  and  cathoda 
ray  osci lloscopes.  In  addition,  chanters  on  practical  aspacts  of 
using  pulsed  power  techniques  in  nuclear  physics  are  included.  Many 
practical  applications  are  given.  Detailed  mathematical  analyses  are 
included.  711  Refs. 

Primary  Keywords:  Transmission  tine;  Pulse  Transformer;  Pulsa 

Generator;  Pulsa  Amplifier;  Pulsa  Diagnostics* 
Voltage  Divider;  Analysis;  Application 
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(PARTICLE  BEAMS.  ELECTRON) 

(Ganaration) 

THEORY  OF  FOIL-LESS  DIODE  GENERATION  OF  INTENSE  RELATIVISTIC  ELECTRON 

E.  Ott*  T.M.  Antonsan  Jr.  and  R.V.  Lovelace 

Cornell  University.  Ithica.  NY  1A850 

The  Physics  Of  Fluids.  Vol.  20,  No.  7.  pp  1180-118*  (07/1977). 

A  study  is  made  of  tha  ganaration  of  intense  hollow  relativistic 
electron  beams  in  a  toilless  diode.  A  strong  magnetic  field  is 
assumed  so  that  tha  electron  motion  is  one  dimensional.  Also,  the 
eloctron  motion  is  considered  to  be  ultra-relativistic.  The  problem 
of  the  self-consistent  space  charge  in  the  diode  is  reduced  to  a 
Singular  integral  equation.  This  integral  equation  is  solvad  and  the 
nature  of  the  solutions  is  discussed.  Tha  boom  density  increases  at 
the  beam  edges  end  has  a  minimum  in  the  beam  interior.  The  diode 
impedance  as  a  function  of  the  beam  thickness  end  geometry  is 
discussed.  19  Refs. 

Primary  Koyworda:  Field  Emission  Diode;  Foillees  Diode;  Strong  Axial 
Magnetic  Field;  l~d  Electron  Flow;  Space  Charge; 
Theory 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Marx;  Marx  Generators) 

ARKAD'EV-MARX  GENERATOR  IN  A  CONDUCTING  SHIELD 

I.H.  Roifo,  E.V.  Saredenko  end  S.A.  Stekol'nikov 

Sclent  if ic-Resmarch  Institute  Of  Electro-Physical  Equipment.  Leningrad. 

Instruments  And  Experimental  Techniques,  Vol  1*.  No.  4.  pp  1681-1*83 
(12/1971). 

Trons.  From:  Pribory  i  Tokhnika  Ekspertmente  6.  87-88 
(Novamber-December  1971) 

Results  are  presented  of  an  investigation  of  a  pulse-voltage 
generator  which  is  designed  to  operate  in  a  tank  filled  with  N/sub  2/ 
under  pressure  and  differs  from  well-known  pulse-voltage  generator 
networks  for  tho  nanosecond  range  in  that  the  high-voltage  pulse 
Shaping  is  achieved  under  conditions  of  a  noticeable  influence  of  the 
tank .  3  Refs. 

Primary  Keywords:  Mar*  Generator;  Pulse  Shaping;  Interaction  With 
Container;  Delay  Measurement;  Spark  Gap 
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(BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Electrodes;  Gas  Gaps.  Materials) 

CONSUMPTION  AND  DEGREE  OF  USE  OF  ELECTRODE  MATERIAL  IN  A  HIGH-FREQUENCY 
CONDENSED  SPARK  DISCHARGE 

G.O.  larvinko.  A.H.  Sorbet  end  A.S.  Dem'yanchuk 

Journal  Of  Applied  Spectroscopy*  Vol.  7,  Ho  2.  oo  117-118  (12/19*6). 

Trans.  From:  Zhurnel  Prtklednoi  Spektroskopi i  7,  163-1*3  (1967) 
Electrode  consumption  becomes  of  primary  importance  in  the 
analysis  of  thin  wires,  finished  components,  etc.  The  degree  of  use 
of  the  meter iel  is  also  important  Vl»  have  examined  the  consumption 
rate  end  degree  of  use  of  the  material  in  e  hi gh- frequency  condensed 
spork  discharge.  7  Rats. 

Primary  Keywords:  Electrode  Erosion:  AC  Arc;  Condensed  Soark; 

Hi gh- frequency  Condensed  Spark 
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(BREAKDOWN  STUDIES) 

( Electrodes) 

DYNAMICS  OF  ELECTRODE  SPOTS  IN  AN  ELECTRIC  ARC 

A . V .  Brtehkin.  A.V.  Bolotov  and  T.V.  Borisova 

Soviot  Physics-Technical  Physics.  Vol.  11.  No.  7.  pp  929-93*  (81/1967). 

Trans.  From:  2‘iurnal  Tekhnichaakei  Ftziki  36.  1231-125S  (July  1966) 

Th#  maehenisms  of  expansion  and  movement  of  the  cathode  end  anode 
spots  in  a  DC  arc  is  considered  in  relation  to  the  thermal  state  end 
emissive  properties  of  the  electrode.  The  experimental  technique  used 
to  investigate  e  moving  ore  ond  the  nature  of  the  operation  of  copper 
electrodes  is  described.  A  plot  of  the  current  density  in  ths 
electrode  spots  of  sres  on  coppor  oloctrodes  egoinst  the  electrode 
temperature  is  given.  11  Refs. 

Primary  Keywords:  DC  Breakdown;  Cathode  Spots;  Temperature 

Measurement;  Copper  Electrodes;  Spot  Movement; 
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(BREAKDOWN  STUDIES) 

(Cos,  Electrical) 

EFFECT  OF  CCPONA  CHARGE  ON  THE  FORMATION  OF  A  LONG  POSITIVE  SPARK  UNDER 
THE  ACTIDH  OF  A  VOLTAGE  PULSE 

EM.  Bezelyan 

CM.  Krzhi shone v ski i  Institute.  Moscow.  USSR 

Sov  at  Physl cs-Terhnieel  Physics.  Vol.  11.  No.  2.  pp  267-272  (98/1964). 

Trans.  From:  Zhurnel  Tekhni chosko i  Fiaiki  36,  365-373  (February  1966) 
The  formation  of  o  long  positive  spark  ie  accompanied  by  injection 
of  e  certain  portion  of  the  space  charge  into  the  eeerk  gap)  this 
results  in  distortion  of  the  initial  field  distribution  at  the 
electrodes  end  effects  the  subsequent  development  of  the  discharge- 
This  is  true,  in  particular,  of  tho  charge  in  e  corona  pulse  which 
forms  at  tho  beginning  of  the  discharge  and  ie  capable  of  effecting 
the  subsequent  stages  of  the  spark.  In  the  first  pert  of  this  work  it 
h«§  been  shown  that  the  distortion  of  the  field  by  the  corona  charge 
pulse  is  a  considerable  one  and  that  it  should  be  taken  into  account 
when  investigating  gas  discharge  processes.  The  results  of  an 
axporimentel  evaluation  of  the  effect  of  e  corona  pulse  on  the 
subsequent  formation  of  e  long  positive  spark  ere  presented  here.  * 
Refs. 

Primary  Keywords:  Long  Discharge;  Corona;  Field  Distortion  By  Spec# 
Charge;  Discharge  Development 
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82*0 

(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

HIGH-VOLTAGE  PULSE  MEASUREMENT  WITH  A  PRECISION  CAPACITIVE  VOLTAGE 
DIVIDER 

M.M.  Brody  end  K.G.  Dedrick 

Stanford  University.  Stanford.  CA  94305 

The  Review  Of  Scientific  Instruments,  Vol.  33.  He.  12,  pp  1*21-1*28 
(12/19*2) 

Tho  capacitive  voltage  divider  can  be  designed  to  have  an 
accurately  known  division  ratio  evor  e  wide  range  of  operating 
frequencies.  A  coaxial,  guard-ring  type  geometry  is  described,  end  an 
analysis  of  passible  errors  due  to  geometrical  anomalies  end 
temperature  variations  is  given.  Due  to  the  particular  method  of 
construction  used,  the  divisior  ratio  of  the  divider  itself  is 
essentially  independent  of  tho  dielectric  constant  of  tho  dielectric 
oil  used.  Bridge  circuits  end  their  pertinent  equations  for 
eelibroting  the  divider  are  presented.  An  experimental  divider 
dasignod  to  operate  on  pulsed  voltages  up  to  350  kV  is  described, 
having  an  ovor-ell  division  ratio  of  10*2.3  ♦or*  6.9  with  an  expected 
temperature  dependence  of  O.OIX/Dag.C.  11  Refs. 

Primary  Keywords:  Capacitive  Divider;  Coaxial  Geometry;  Guard  Ring; 

Error  Analysis:  Temperature  Effects;  Experiment; 

Theory 
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82  *2 

( BREAKDOWN  STUDIES) 

(Cos.  Electrical) 

LONG  HIGH-PRESSURE  ARCS 

E.S.  Borovik,  R.V.  Hitin  end  Yu.R.  Knyazev 

Soviet  PhySics-Technical  Physics.  Vol.  *»  No.  11,  pp  9*8-975  (OS/1962). 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  31.  1329-133*  (November  1961) 
An  apparatus  for  the  production  of  long  arcs  (up  to  8  cm  long)  at 
pressure*  of  several  tens  of  atmosphsres  is  described.  The  ere  ie 
stabilized  by  rotation  of  tha  gas  surrounding  the  ere.  The  plasma 
temperature,  calculated  with  the  aid  of  the  equations  for  the 
electrical  conductivity  of  the  plasma  and  the  energy  balance  in  the 
ere  column,  was  2.2E4  Deg.K.  for  e  power  consumption  of  2E5  W/cu.cm. 

10  Re*s 

Primary  Keywords;  Long  Arc;  High-pressure  Arc;  Stabilized  Are; 

Surrounding  Gas  Rotation;  Energy  Balance;  Pinching 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

MEASUREMENT  OF  IONIZATION  AND  ATTACHMENT  COEFFICIENTS  IN  SULPHUR 
HEXAFLUORIDE  IN  UNIFORM  FIELDS 

M.5.  Shells  ond  J.D-  Craggs 

U.*ivers*ty  o'  Liverpool.  Liverpool.  UK 

Proceedings  Of  The  Physical  Society.  Vol.  80,  pp  131-140  (07/1962). 

Thi>  growth  of  pre-breakdown  currents  in  uniform  field  condi  ti  one 
in  sulphur  hexafluoride  at  different  pressures  for  values  of  E/P  in 
the  range  of  90  to  1*0  V/Torr-cm  (5-200  mmHg  pressure)  indicated  very 
iiirg*  electron  attachment.  It  is  assumed  that  the  mechanism  of 
negative  ion  formulation  is  due  to  dissociative  attachment;  therefore 
values  of  alpha  and  the  dimensionally  equivalent  attachment 
coefficient  ate  have  been  computed  from  the  semi -logar i thmi c  plots  of 
current  against  electrode  separation  by  employing  the  modified 
Townsend  equation  for  the  growth  of  current .  Further,  static 
breakdown  potentials  have  been  measured  up  to  e  value  of  pd  (pressure 
x  gap  length)  approx i motely  400  mmHg  cm,  and  a  comparison  with  the 
data  for  dry  air  givas  the  relative  dielectric  strength  gf  SF/sub  4/ 
as  about  2.8  at  380  mmHg  cm.  19  Refs. 

Primary  Keywords:  Ionization  Coefficient;  Attachment  Coefficient; 

SF/sub  6/  Gas;  Current  Measurement:  Comparison  With 
Ai  r 
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(BREAKDOWN  STUDIES) 

(  Vacuus,  .Parti  cla ) 

MICROPARTICLE-INITIATED  VACUUM  BREAK DOWN -SOME  POSSIBLE  MECHANISMS 

M  M  Manon  end  K.D.  Snvasteva 

University  of  Waterloo.  Waterloo,  Ontario.  Canada 

Journal  Cf  Applied  Physics,  Vol.  *5.  No.  9.  pp  3832-3834  (09/197*). 

It  is  known  that  micron-  end  submi cron-si  zed  metallic  pertielos 
ora  released  from  the  electrode  surfaces  when  a  vacuum  gap  is 
subjected  to  e  high  DC  stress.  It  is  also  well  known  that  larger 
particles  0)0  micron)  ere  generated  within  the  i nterelsetr ode  gap 
when  a  vacuum  gap  is  subjected  to  conditioning  or  severe  prebreakdown 
current  flow.  This  paper  examines  the  role  of  such  particles  in 
inducing  the  breakdown  of  e  vacuum  gap.  While  the  larger  particles 
induce  breakdown  by  way  of  a  trigger  discharge,  it  ie  shown  that  the 
spoiler  oerticles  can  initiate  breakdown  because  of  effects 
es*oc  ..ted  with  impact  The  various  effects  associated  with  the 
high  speed  impact  of  a  metallic  microparticle  on  e  target  electrode, 
viz  .  crater-ng.  production  of  matal  vapor,  end  production  of 
t* areally  generated  plasma  and  thair  relative  significance  on  vacuum 
breakdown,  are  examined  11  Refs. 

Primary  keywords:  particle  Initiated  Breakdown;  Electrode  Particle 

Source;  DC  Vol toga;  Prebreakdown  Current;  Discharge 
Initiation  Mechanism 
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•244 

( BREAKDOWN  STUDIO) 

NEGAT I V £b I ON  ^  F OCHA T I ON  AND  ELECTRIC  BREAKDOWN  IN  SOME  HALOOENATED  OASES 

W.M.  Mick**  and  D.  Bar#  B1  .  L  . 

Wastinghousa  Research  and  Development  Canter,  Pi  «tsburgh  PA  . 

Th*  Journal  Of  Chemical  Physic*.  Volume  29,  No.  3.  pp  517-523  (09/1958). 
utilizing  a  conventional  electron  gun  and  aan  spectrometer .  th* 
formation  of  negative  ion*  at  low  alaetron  #nargi«s  hav#  baan 
i nvaati gatad  for  a  nuabar  of  halogan  containing  gasas  u*ad  in 
alactric  breakdown  studio*.  Th*  SF/sub  4/*up  -/  peek  is  u»ad  as  an 
anargy  calibration  for  a*tabli*hing  th*  appaaranc*  potent  1*1  and  tha 
anargy  width  ever  which  capture  occur*  for  th*  individual  gases.  It 
i*  found  that  th*  relative  area*  of  th*  negative  ion  curve*  cen  b* 
correlated  with  th*  electric  strength  of  th*  gases.  Th*  result* 
suggest  that  the  formation  of  SF/*ub  5/ sup  */  rather  than  SF/sub 
6/sup  -/  eay  be  tha  important  process  in  providing  the  relatively 
high  electric  breakdown  value  for  SF/sub  6/.  Electron  attachment 
associated  with  SF/sub  4/  and  CCl/sub  4/  is  found  to  b*  an  extremely 
sensitive  function  of  th*  grs  temperature.  The  gases  investigated 
include  CCl/sub  4/,  CCl/sub  3/F,  CCl/sub  2/F/sub  2/.  CCIF/sub  3/ . 
CF/sub  4/.  CF/sub  3/5F/*ub  6.  S#F/«ub  6/.  C/sub  2/F/sub  3/Cl. 

CMC  1/sub  2/F,  CF/*ub  2/Cl-CF/sub  2/Cl,  and  ClO/sub  3/F.  12  Rafs. 

Primary  Keywords:  Negative  Ion  Formation;  E-beam  Electron  Supply; 

Electron  Capture  Energy  Range;  Correlation  With 
Breakdown  Voltage 
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(BREAKDOWN  STUDIES:  SWITCHES.  CLOSING) 

(Electrodes.  Vacuum  Gaps.  Materials) 

PLASMA  EXPANSION  A5  A  -CAUSE  OF  METAL  DISPLACEMENT  IN  VACUUM-ARC  CATHODE 

SPOTS 

G.U.  McClure 

Sandia  tabs.  Albuquerque.  MM  87115 

Journal  Of  Applied  Physics,  Vol  45.  No.  5.  pp  2078-2084  (05/1974). 

The  pressure  on  the  molten  surface  of  a  vecuum-orc  cathode  due  to 
the  recoil  from  outwerd-di rectod  ion  jet*  is  calculated  for  cooper 
arcs.  Th*  calculation  uses  current  density  data  and  electrode  fore* 
per  unit  current  date  from  experiment.  In  addition,  th*  force  Per 
unit  current  measured  by  Tenberg  is  shown  to  be  consistent  with  a 
calculation  of  th*  same  quantity  besed  on  th*  energy  of  outgoing  ion-, 
measured  by  Davis  and  Millar  and  th#  so-called  saturated  positiva-»on 
currant  measured  ty  Kimblin.  Th#  ion  recoil  pressure  is  shown  to  be 
sufficient  to  remove  molten  metal  from  a  cathode- spot  crater  in  time 
of  th*  order  of  25-250  nsec  with  e  velocity  of  2E3-2E4  cm/sec.  It  is 
shown  that  motion  of  molten  motel  in  tho  cathode-spot  crater  must  be 
considered  as  *  first-order  effect  in  rigorous  calculations  of 
surface  temperature  end  heat  flow  in  the  metal  in  contact  with  the 
cathode-spot  plasm*.  It  is  suggested  that  the  rapid  removal  of  metal 
by  the  plasma  pressure  causes  molten  droplets  to  be  ejected,  as  hos 
been  observed  experimentally,  and  causes  e  preference  for  the  cathode 
te  operate,  after  the  liquid  is  ejected,  on  th*  rim  of  the  creter  or 
nearby  on  th#  surface  where  hotter  motel  may  exist  due  te 
1 i eui d-metal  overflow  and  spatter.  35  Refs. 

Primary  Keyword*:  Vecuum  Are;  Cathode  Spot;  Copper  Electrodes;  Ion 
-  Jet:  Ion  Recoil;  Mctel  Droplets 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

""rOGoSsRII  tOO,  FOR  MESSUREMEHT  OF  CURRENTS  OF  H.HOSECOHD  DUR.TION 
AM.  5t#f enovsk i i 

GKAE  Atomic  Energy  Institute.  Moscow.  USSR  #a*yi*i7i 

InotPUP.hto  »nd  Espor i pootol  Tochnlqu...  No.  2.  pp  ! i 

Trans.  From:  Pribory  i  Tekhmk#  Eksparimenta  2.  149-15?  (March  April 

A  Rogovskii  leap  for  th*  measurement  of  pulsed  currents  of 
nanosecond  duration  ii  considered  on  the  basis  of  a  f°7*u**  w*'ch 
yields  the  froquency  response  of  the  loop  end  the  magnitude  or 
spurious  signals  associated  with  external  field*  Constr vet i one  1  end 
electrical  date  #r*  cited  for  loops  which  have  been  employed  to  study 
th*  acceleration  ef  plasm*  electrons  in  toroidal  systems.  5  kefs. 
Primary  Keyword*:  Rogowskii  Coil;  Analysis;  frequency  Response 

Response  To  Extern**  Fields.  Anolyrical  Fo-mula 
COPYRIGHT:  1967  PLENUM  PRESS.  REPRINTED  W.1M  PE*"*!  55 1 CN 


8273 

(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

STATISTICAL  TIME  LAGS  IN  GAS  DISCHARGE  GAPS  IRRADIATED  WITH  A 
RADIOACTIVE  MATERIAL 

D.T.A.  Blair  and  0-  Farish 

University  of  Strathclyde.  Glasgow,  Scotland 

British  Journal  Of  Applied  Physics,  Vol.  18.  pp  597-404  (05/1947). 

Theoretical  values  of  mean  statistical  time  lag  have  been 
estimated  for  overvoltages  of  up  to  SX  for  a  uniform-field  discharge 
gap  of  2  cm  length  in  nitrogen  at  400  Torr  and  20  Dag ■ C . .  with  2  mC» 
of  cobalt  60  located  in  the  cathode  The  result*  ere  in  reasonable 
egroenent  with  measured  value,  and  indicate  that  in  order  to  render 
the  mean  statistical  time  lag  negligible  >n  comparison  with  tha 
formative  time  leg  under  these  conditions  it  would  be  necessary  to 
increase  the  strength  of  th*  radioactive  source  to  about  30  mCi .  When 
the  source  is  located  in  the  anode  it  is  not  possible  to  estimate 
reliebi*  theoretical  values  because  of  th*  difficulty  of  making 
reasonable  sinplifying  assumptions  regarding  the  distribution  of 
initial  ionization  close  to  the  cathode  surface:  the  measured  values 
do  not  differ  by  e  factor  of  more  than  two  from  those  obtained  with 
the  source  in  the  cathode.  12  Rafs. 

Primary  Keywords:  Nitrogen  Breakdown;  Statistical  Tima  Lag;  Uniform 
Field;  5%  Overvoltage;  Cobalt  68;  Theory 
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(BREAKDOWN  STUDIES) 

'?!i?FEIiturEltm«:H»noN  fo«fa*c|e1«x|oip«u«  hekreiuc.ide  recounting 

E.  Schulz-Gulde 

Institut  fur  Plasmaphysik.  Garching.  FRG  « «  w-  a  7«x-883 

Journal  Of  Physics  D;  Applied  Physic*.  Vol.  13.  No.  S,  PP  793  eoj 

( ^Methods  of  temperature  determination  for  #rC*  in  avlphur 
hexafluoride  (SF/sub  S/>  are  presented  for  of 

9000  to  20000  Deg.K.  Temperatures  are  derived  f^om  combinations  of 
measured  S  I.  S  II,  F  I  end  F  II  absolute  line  intensities  and 
computed  equilibrium  plasma  composition  data  by  v* 

procedures.  Demixing  effects  ere  accounted  for  *s  both  the 
temperature  and  tn#  fluorinm  te  sulphur  concentration  ratio  M  •*  * 
from  th.  po..ur.d  dot.  ho  P.thpd.  »Pl'W  *• 

..... , pent. 1  lino  intensity  d.t.  obt.in.d  fro»  stoody  ototo 
*oll-otobi  ln.d  arcs  in  SF/sub  »/  «t  otpbsphorlc  erossuro,  ot  o«io 
ta.aeraturaa  pf  .bout  15000  »•  SiPP'o  OPProniPOt  lor.  fprpuloo  »r. 

C*w.n  for  colcul.tine  th.  v.rtous  port 1 1 ' •*  Jul'?t ’ 5n*  i* .!  blj’for 
of  “=1  b.r  for  M  =  S.  12.  2*  ."d  IS:  .nd  .t  p=2.  4.  »  bnd  1.  b.r  for 

PrTnnry  HySlIds,  SF/.ub  4/  Erb.kd.un;  ToPP.r.t, uri >  "•**";**;?i 1 . . . . 

Spectroscopic  Observation;  Demixing  Effects,  1  16 

Pressure  Renee;  Approximate  Tewpereture  Formula 

COPYRIGHT:  1980  THE  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 

8276 

(SWITCHES.  CLOSING) 

<*tHe'«FF*lc»iiOM*oFrly*i»MCHe,'«}oDes  in  nuclear-electronics  etuum 

Moscow*Enpi  poor i n9“Phvsl cs  Ihstltuto.  Moocoh.  “J5'  .  „  1.11-1,27 

Instruments  And  E*pmrim0nf  1  Techniques,  V*1  -  16.  No.  4,  PP  1*A5 

Trans'! ^roet*  Pribory  i  Takhnika  Ek*P*rim#nta  4,  5“17 

Th*  physcal  foSnd#tto"sbof  the  operation  of  avalanche  tranaietor* 
are  considered  along  with  their  distinguishing  faaturas. 
oossibi  Utias.  and  tha  most  promising  fields  for  their  °  ' 

Ch«ra-*er i st i es  are  given  of  Soviet  end  foreign  avalanche 
transistors,  as  well  as  practical  recommendations  on  ***?""** 
low-power  tronsistor*  operating  in  th*  avalanche  mod*  which  are 
*.ent>factu<"cH  by  industry.  Th*  main  attention  is  Navoted  to 
for  th*  generation  and  shaping  of  pulses  Jti?r?isli. 

includ-no:  rectangular-  end  tr i enguler-pule*  generator*.  *tairc#»a». 
and  siwtooth  voli*ge  generators,  powerful  voltage  and  currant  pulse 
5l?eroTort,  etc  C??cuits  for  amplitude  end  time  selection  of  pulses 
aJa  given  wVeh  are  designed  using  evalanch#  triad**.  *»  well  a* 

Pr  i«j»f  v  Kev  word*:  Aval  encna^T  ran  *i  *  tor ;  Character  i  zeti  on ;  Application; 

Puls*  5h#ping;  Puls*  Generation;  Nanosecond  Pulses 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

CCurront)  cou5.  THEORY  »"0  EXPERIMENTS  RESULTS 

V.  Nassisi  and  A.  Luches 

Universit*  di  Lacc*.  Lacc*.  Italy  ,  *00-0110 

Th#  Review  Of  Scientific  Instruments,  Vel.  50,  No.  7.  pp  900  902 

* *7 Th#7thcory  ir  given  of  the  voltage  output  of  a  Rogowski  coil 
excited  by  e  eurrrr»t  puls*  flowing  along  th#  axis  of  the  coil.  In 
this  theory  the  Pngpwski  coil  is  considered  es  #  delay  !'"•  The 
results  do  not  differ  from  those  obtained  usually  by  considering  the 
coil  es  #  voi*ege  source  with  an  inductive  outuput  impedance.  Details 
are  also  of  th#  design  of  two  Rogowski  coils  and  their  working 

modes  are  fuliy  analyzed.  5  Refs.  .  , 

Primary  Keywnrd*:  Rogowski  Coil;  Delay  tin  Model; 

Consi derat i ons;  Magnetic  Shie.d;  Performance  Test 
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‘ son?  nE»5U«EnEH*J  OF  THE  .EUMYE  O.EEECT.IO  5TREHGTH  OF  O.SES 
N  R  McCormick  end  J.D.  Crogg* 

un.v.r.ny  of  ».1.  5.  Ob  m-m  < os^hsaj 
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‘6*’  '*‘r?«Ei;iUiSSi,M«H*.S*SS-0TF“E“ilM  TRIOGERED  S...R  G»,» 

T.E.  Proadbent  .  . 

University  of  Manchester.  Manchester,  us  #aivi*S71 

♦  f ;  no*, red  spark  oap  #re  put  forward,  based  on  experimental  veltag# 
l«  io  b".*dlnn  oh. r.ctorl.tic..  C.r.h.  «..ur...nt.,  .nd 
Jn  .p»’«l"t»dloo  u.lhTI  .  photcultlplior.  It  ..  'I"""  ‘I"..* 

-ochoni,*  Of  bro.kd.un  for  th,  tue  'or.l  of  triggorod  work  ».p  MOy 
be  similar  end  dapond,  with  positive  charging  polaritioa.  on  the 
»!.«,.nt  of  positive  Ion.  follou.d  by  .  otroo-or  Proco*o.ond.in  th. 
COSO  of  poo-  tivo  ch.roino  poloritios,  on  o  otroppor  orocooo  only. 

Prml!v  RovHords.  Sp.rk  Gop;  *>r  O.p;  Trlootrpn;  Th.rpolly  TriOT.r.d 
$park  Gop:  Breakdown  Mechanism;  Streamer, 
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t  BREAK  DOWN  STUDIES;  SWITCHES.  CLOSING) 

(tlectroees;  l  quid  Gipi.  Hate-ials) 

THE  "CCH*NIS«  OF  ELECTRICAL  EROSION  OF  METALS  IN  LIQUID  DIELECTRIC  MEDIA 

•  “ .  £OlOtykn 

Soviet  Physi cs-T*ehni eel  Phytic*.  Vol.  4.  No.  12.  PP  1370-1373 
( 04/1 ?6  0  )  . 

IdflK  frp.,:  Zhurn.i  T*khniCh*skoi  Fiziki  29.  1464-1464  (Dacnbtr  1959) 
he  n*turt  of  the  foreti  responsible  for  tho  ejection  of  metal 
▼ram  craters  created  or>  the  surface  of  electrodes  under  the  effect  of 
moult*  discharge  is  not  yet  completely  known.  High-speed  photography 
of  the  *-o*i on  process  hes  mad*  it  possible  to  obtain  new  information 
concerning  these  force*.  We  photographed  the  erosion  process 
resulting  from  a  smgia  di  teh*rg«  ,n  kerosene  lasting  180 
*’ c -oseconds .  We  used  a  unipolar  current  impulse:  the  value  of  the 
nasi  mu*  current  was  1000  amperes;  the  spark  gap  was  30  microns;  tha 
valua  of  maximum  voltage  was  200  volts;  th*  *n*rgy  0f  the  impulse  w*s 
25  joule*.  The  enode  was  a  copper  plate  8.1  mm  thick;  th#  cathode 
**•*•  w’r*  1  mm  in  diameter;  th#  electrodes  were  pieced  et  en 

angle  of  90  Deg  to  ntch  ether.  5  R#f». 

Primary  A*vworos.  Electrode  Erosion;  Kerosene  Gap;  Impulse  Voltage; 

Photographic  Diagnostic;  1000  A  Current;  Point  plane 
C<’  p 
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CSREAKDDWN  STUDIES) 

THE  VAPORIZATION  OF  THE  CATHODE  IN  THE  ELECTRIC  ARC 

R.  Mo  In. 

Steckpole  Carbon  Co..  St.  Marys.  FA 

Journal  Of  Appliad  Physics,  Vol  .  20,  Ho.  7,  pp  715-714  (07/1949). 

Calculations  era  carnad  out  which  show  that,  bacausa  of  tha 
smallness  of  the  cathode  spot,  the  cathode  is  not  able  to  dissipate 
the  heat  ganaratad  with  haavy  currents  by  conduction.  Therefore,  e 
much  higher  vaporization  of  cathode  materiel  per  coulomb  occur*  for 
heavy  current*  then  for  low  current*  9  Ref*. 

Primary  Keywords:  Electrode  Erosion;  Cathode  Spot;  Metal  Vapor i zet i on ; 

Low  Current;  High  Current;  Comparison;  Theory; 

Energy  Balance 
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(BREAKDOWN  STUDIES) 

<Gas#  Electrical) 

TIME-RESOLVED  RADIAL  TEMPERATURE  PROFILES  FOR  10  KA  SF/SUB  6/  ARCS 

DR.  Airev,  P.H.  Richards  end  J.D.  Swift 

Merchwood  Engineering  Lab.  Southampton,  UK 

journal  Of  Physics  D;  Applied  Physics.  Vol-  8,  No.  14.  pp  1982-1993 
(1U1975)  . 

Rad<el  temperature  profiles  for  pulsed  SE/eub  4/  arcs  burning  in 
high-pressure,  approximately  5  bar.  supersonic  gas  flow  have  been 
measured  far  discrete  current  levels  in  th*  rang*  10  kA-1.0  kA .  Th* 
current  pulse  wee  a  10  4  ms  half-sine  wav*  end  all  tho  temoeretur* 
m#e*u-*«*nts  were  earned  out  as  th*  current  decayed  from  10  kA 
toward*  zero.  Th*  temperature  distribution  we*  obtained  by  compering 
th*  calculated  end  measured  emission  intensities  of  spectral  lines 
due  to  excited  fluorine  and  ionized  sulohur  in  local  thermodynemi c 
equilibrium.  No  evidence  has  been  found  for  th*  *ulphur/f Ivor t na 
deeixtif  effect  previously  reported  in  steady,  free-burning,  cascade 
arcs,  but  strong  column  instabilities  have  been  observed.  The 
temperature  profiles  w*r*  measured  for  times  when  th*  arc  exhibited 
reasonable  red**l  symmetry.  Th#  results  for  currents  above  3.5  kA 
show  that  th*  sins  temperature  is  20000  Deg.K  ♦or-  1C00  Deg.K  and  is 
independent  of  tha  arc  current.  Also  th#  temperature  profile  is 
esentielly  paraoolic.  end  any  increase  in  arc  currant  is  e-ccmpan  p  j 
by  a  corresponding  increase  in  arc  cross  section  to  maintain  a 
constant  current  density.  Below  3.5  kA  th#  axis  tc-p»r«tur#  fells 
rapidly  with  current  down  to  15500  Deg.K  *o--  100)  Deg  K  end  the 
temperature  profiles  show  vary  steep  temperature  gradients  less  th«r 
1  mm  from  the  ere  exi*.  22  Refs. 

•V  imary  Keywords:  5F/sub  4/  Breakdown;  Radial  Temperature  Profile,  5 
Ber  Pressure;  Supersonic  Gas  Flow.  1-10  kA  Current 

tenge 
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(BREAKDOWN  STUDIES) 

(Gas,  Eleetricel) 

TIME-RESOlVED  SPECTROSCOPY  OF  SPARK  DISCHARGES 

F  Tsui 

University  rf  Liverpool.  Liverpool,  UK 

British  journal  Of  Applied  Physics.  Vol.  3,  pp  139-140  (05/1952). 

Us  rg  a  r  ©t at  i  ng -m  .  r  rp-  and  a  spectrometer  .  th#  spectre  of  t 
light  emission  from  spark  discharges  in  several  gases  have  been 
photo? replied  at  d’  ffe-ent  imtants  after  tha  current- i ni  t  i#t  >  on  .  By 
triggering  *h«  di *ch*rg*  recurrently  in  synchronism  with  the  mirro-, 
the  time-resolved  spectral  images  of  a  number  of  sparks  were 
suoe-nc sec  to  ebtem  suf'-cient  blackening  on  th#  photographic  plat# 
Thr  trigge-mg  circuit  was  activated  by  the  rotat  i  ng-mi  r  ror .  and, 
when  tr-.-i#d  with  a  counter,  the  system  could  be  left  in  automatic 
op#-a*.  •  p->  1  Refs 

Primr-v  Keyword*'  Soark  Discharge;  Bpact roscocv ;  Rotating  Mirro- 
Streak  Camera;  Several  Frames;  Image  Averaging; 
Several  Gases;  Tungsten  Elect-odes;  Point-point  Gap: 
205  A  Current 
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(BREAKDOWN  STUDIES;  SWITCHES,  CLOSING) 

(Electrodes;  Gas  Gaps,  Materials) 

VAPORIZATION  OF  METAL  ELECTRODES  BY  PULSED  CURRENTS 

C.5.  Belkin 

Moscow  Power  Institute.  Moscow,  USSR 

S.viet  Physics-Technical  Physics.  Vol.  13.  No.  9,  pp  1254-1240 
(03/1949) . 

Tran*.  From:  Zhurnel  Tekhn i cheskoi  Fiziki  38,  1545-1551  (September 
1948) 

Experiments  have  shown  that  the  mess  of  metal  vaporized  from  a 
copoer  cathode  et  currents  less  then  40  kA  in  helium  et  a  pressure  of 
1  atm  is  proportionol  to  the  charge  end  is  given  by  M/sub  v/  = 

(0.4-1  2)  X  JE-5  p/C.  In  this  case  th*  anode  loss  is  many  time* 
smell#-  than  the  cathode  lo»s.  Th#  constancy  of  M/*ub  v/  for  large 
current  venations  is  explained  by  the  feet  that  vaporization  of  a 
copper  cathode  occurs  at  individual  spots  of  currents  less  than  40 
KA.  At  currents  greeter  than  150  kA,  the  retie  of  the  mess  of 
veponzto  metal  to  the  integral  of  i  dt  can  be  30-40  times  greeter 
than  M/sub  v/  for  *  ccpoer  cathode  #t  currents  smaller  than  40  kA.  At 
h>gh  currents  vaporization  occur*  not  only  from  cathode  spot*,  but 
from  th*  entire  surface  of  the  electrode  covered  by  the  spots.  For 
th>s  reason  a  marked  increase  in  the  mas*  of  vaporized  metal  is 
possible  et  current*  above  150  kA.  Calculation  of  the  mass  of 
valorized  metal,  evaraging  the  thermal  flux  over  the  area  of  tho 
electrodo  covered  by  spots  (allowing  for  the  increase  in  path  cross 
section  by  tho  end  of  the  discharge),  gave  a  value  of  24  mg  for  a 
current  of  500  kA  with  a  oenod  of  140  'croseconds  and  e  damping 
factor  of  8.7E3/s*c;  the  experiment  gives  32  mg.  11  Refs. 

Primary  Keywords:  Electrode  Erosion;  Copper  Cathode;  Helium  Gee; 

Atmospheric  Pressure;  150  kA  Current;  Dependence  On 
Charge  Transfer;  Cathode  Spot 
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(BREAKDOWN  STUDIES) 

( Gas .  El ectri cal > 

.  VOLTAGE-TIME  CHARACTERISTIC  OF  ELECTRICAL  BREAKDOWN  IN  SF/SUB  4/ 

T.  Nitia,  Y.  Shibuye  and  Y.  Fujiware 

Mitsubishi  Electric  Corp,  Amagesaki,  Japan 

IEEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-54,  No.  1. 
pp  108-115  (02/1975). 

V-t  characteristic  of  impulse  end  switching  surge  breakdown  in 
SF/sub  4/  is  Studied  on  venous  gaps  The  character  i  st  i  c  is 
categorized  into  three  patterns  depending  on  tha  conf i guretion  of  the 
grp  end  gas  pressure.  Th#  properties  of  th*  V-t  character i st i c  in 
these  patterns  are  generalized  as  a  semi -empi ricel  fo-mula  which  will 
be  useful  in  th*  quantitative  evaluation  of  the  insulation 
coordination  and  th#  abnormal  voltage  projection  of  SF/sub  4/  gas 
insulated  power  equipments.  The  gap  conditions  in  which  those 
patterns  of  V-t  characteristic  ere  observed  ere  else  diseussod  in  th# 
Appendices.  15  Refs. 

Primary  Keyword*:  SF/sub  4/  Breakdown;  Voltan*  Measurement; 

Semi -*mpi ricel  Formula;  Sphere- sphere  Gap:  Corona 
Stobi 1 izat ion 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage/ 

WIDEBAND  HIGH  VOLTAGE  PROBE 

R  Keller 

Lab  d*  Recherche*  sur  )*  Physique  Das  Plasmas.  Lausanne.  S  witzerlend 
The  Review  Of  Scientific  Instruments.  Vol.  35.  No.  8.  pp  1857-1040 
(08/1944) 

A  high  voltage  probe  is  described  which  is  based  on  the  principle 
of  consecutive  differentiation  end  integration.  The  voltage  te  be 
measured  i*  applied  to  e  coupling  capacitor  of  #  few  picofarad  end 
related  et  several  tens  of  kilovolts.  The  capacitor  is  connected  to  a 
cable  which  propagates  a  signal  proportions!  to  the  derivative  of  tha 
voltage  At  the  other  end  of  tho  cable  a  t-«n*i stori zed  integrator 
integrates  the  current  end  produces  *  signal  proportional  to  th# 
voltage.  It  is  thus  possible  to  obtain  a  bandwidth  of  300  Mz  to  280 
MHz.  b  Refs. 

P-ima-v  Keywords;  Differentiating  Probe;  Integrating  Sensor;  70  kV 
Operating  Voltage;  200  MHz  Bandwidth 
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(BREAKDOWN  S1UDIES) 

(Gas.  Electrical) 

CATHODE  SPOTS  IH  THE  TRANSIENT  GLOW  DISCHARGE  IN  NITROGEN 

0.  Ferish  end  D.J.  Tedford 

University  of  Strathclyde.  Glasgow.  Scotland 

British  Journal  Of  Applied  Physics.  Vol.  17,  pp  945-944  (07/1944). 

Cathode  spot*,  arranged  m  a  regular  pattern  of  concentric 
circles,  have  been  observed  to  occur  durirg  the  transient  glow 
discharge  stage  of  the  impulse  breakdown  of  uniform  field  gaps  in 
nitrogen.  3  Ret* 

Primary  Keywords  Glow  Discharge:  Nitrogen  Discharge;  Cathode  Spot; 

Spot  f* ♦  t m*-r* ;  Coooe-  Electrodes.  Nickel  Plating 
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(REVIEWS  AND  CONFERENCES;  INSULATION.  MATERIAL) 

(Baview»:  Reviews) 

INSULATING  MATERIALS  FOR  DESIGN  AND  ENGINEERING  PRACTICE 

F  M  Cla-k 

Grnerel  Electric  Co.  Schenectady,  NY  12301 

Publish#-:  John  Wiley  And  Sons.  Inc..  New  York  (01/1942). 

M-.  Clark  has  p-oducad  a  very  thorough  treatise  on  insulation  in 
this  bock.  The  book  begins  with  a  short  rsview  of  th#  purpose  of 
: nsu lat • on  and  son#  of  the  constraints  end  proceeds  to  consider  in 
danth  several  of  the  important  aspects  of  insulating  systems*  design 
and  maintenance  The  book  includes  chapters  on  insulating  materiel 
selection,  writing  specifications,  long-term  temperature  end 
envi  -enx.cntal  effects,  and  manufacture  end  maintenance.  Complete 
charaatnr i zat i on  of  many  gaseous,  liquid,  solid,  end  composite 
insulation  systems  are  a  very  important  pert  of  th#  book.  Breakdown 
mechanisms  or*  discussed.  Pulsed  voltages  ere  net  considered 
extansivelv-  1709  Refs. 

Primary  Keywords:  Material  Insulation.  Review;  Insulation  Selection; 

Insulation  Maintenance;  Env i ronmentel  Effects; 
Insulation  Character i zet i on ;  Gaseous  Insuleion; 
Liquid  Insulation:  Solid  Insulation;  Insulation 
Systems 
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( BREAK DOWN  STUDIES;  SWITCHES,  CLOSING) 

(lieuid.  Electrical ;  Iynitrons.  notarial*) 

FIELD  ELECTRON  EMISSION  FROM  LIQUID  MERCURY 

JW  I*mi 

University  of  Virginia,  VA 

Physical  Review.  Volume  44 .  pp  803-807  (11/1933). 

Field  emission  from  liquid  mercury  Has  been  investigated  by 
applying  an  impulsive  potential  of  approx inetely  1E~6  sec.  duration 
between  a  spherical  steel  anode  and  a  plane  mercury  cathode.  The 
field  just  necessary  to  produce  breakdown  gave  a  measure  of  the  field 
necessary  to  produce  emission  because  rotating  airror  photographs 
showed  that  the  field  amission  from  the  cathode  initiated  the 
discharge.  The  liquid  mercury  cathode  was  cooled  to  a  few  degrees 
above  its  freezing  point  end  the  mercury  vapor  pressura  still  further 
reduced  by  solid  CO/sub  2/  traps.  The  mercury  could  be  distilled 
repeatedly  in  vacuo  and  the  surface  of  the  cathode  changed  by 
■ overf lowing* .  The  electric  field  necessary  to  produce  sufficient 
field  emission  to  start  the  discharge  depended  upon  the  purity  of  the 
mercury  surface.  It  varied  from  3.5E6  volts  per  cm  for  impure  mercury 
to  1.8E6  volts  per  cm  for  mercury  that  had  been  repeatedly  distilled 
in  vacuo .  17  Refs. 

Primary  Keywords.  Field  Emission;  Mercury  Surface;  Spherical  Anode; 

Steel  Anode;  Variable  Purity 
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(POWER  CONDITIONING) 

<CONTROL°OFTHENSHAPEkOF  HIGH-CURRENT ,  HIGH-VOLTAGE  PULSES  GENERATED  tT 
AN  ARTIFICIAL  LINE 
L.I.  Pivover  and  E.G.  Taller 
Sand'a  Report  No.  SAND-77-4018  (09/1975). 

Trans.  From:  KHFTI-73-20.  pp  57-58  By  P.  Newman 
Availebil  ty:  SAND-77-8016 

Several  devices  used  in  plasma  physics,  accelerator  technology, 
etc.,  are  supplied  by  current  end  voltage  pulses  of  rectangular 
Shape.  When  the  load  is  variable  or  nonlinear,  circuits  containing 
active  end  passive  loops  i ncorporat i ng  a  time  delay  ere  used  to 
obtain  the  required  pulse  shape.  These  circuits  ere  so  expensive  end 
time-consuming  to  design  and  develop,  that  it  is  desirable  to  develop 
a  way  to  model  them  on  e  computer.  Calculations  necessarily  include 
some  simplifications,  since  song  parameters  can  only  be  determined 
precisely  by  physical  measurements  O"  the  finished  device.  The 
solution  is  described.  (ERA  citation  03:007763) 

Primary  Keywords:  Accelerator s;  Power  Supplies;  Thermonuclear 

Reactors;  Contro.'  Systems;  Electronic  Circuits; 

Pulse  Shapers;  Pulses;  Shape 

Secondary  Keywords:  ERDA/700203;  ERDA/430300;  Trenslet i one;  USSR; 

Delay  Circuits;  Computerized  Simulation;  NTISDET 


8289 

(BREAKDOWN  STUDIES) 

(liquid,  Electrical) 

A  THEORY  OF  LIQUID  SURFACE  RUPTURE  BY  A  UNIFORM  ELECTRIC  FIELD 

L.  Tonks 

General  Electric  Co,  Schenectady,  NY  12301 

Physical  Review,  Vol.  48,  pp  562-568  (09/1935). 

Surface  distortion  and  rupture  permits  field  emission  from  liquid 
surfaces  at  field  strengths  less  than  those  effective  for  equally 
smoctn  solid  surfaces.  An  approximate  mathematical  theory  of  the 
rupture  of  a  plane  liquid  surface  in  a  uniform  electric  field  has 
been  developed.  The  relation  between  initial  distortion,  rupture 
t  *  re •  and  field  strength  has  been  calculated  for  fields  which  are 
large  when  compared  to  that  which  just  renders  the  surface  unstable. 
Typically,  the  theory  shows  that  a  hump  initially  4E-5  cm  high  and  of 
rtiamate-  9E-4  cm  will  lead  to  rupture  in  5E-6  soc .  in  a  field  of  1E6 
V/cm  Relative  to  initial  humps  in  the  surface  whose  linear 
dimensions  vary  inversely  as  the  souore  of  the  field,  the  time  to 
rupture  varies  inversely  as  the  cube  of  the  field  strength.  This 
calculation  shows  that  a  lowered  sparking  potential  to  liquid  mercury 
can  be  escribed  to  surface  rupture  end  shows  that  it  is  possible  that 
surface  rupture  plays  a  part  in  Beams*  low  field,  emission  from  liquid 
mercury.  Possible  application  of  the  theory  to  the  high  field 
condition  at  the  cathode  spot  of  the  Hg  arc  is  not  clear.  4  Refs. 

Primary  Keywords:  Liquid  Surfeco  Distortion;  Surface  Rupture;  E-fiold 
Strength;  Rupture  Theory 
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Availability:  AD-A015  386/6ST 
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Inductive  (magnetic)  energy  setrege  systems  are  analyzed  in  terms 
ef  their  application  to  generation  of  ultra-high  power  pulses.  Such 
systems  can  transform  low-power  energy  inputs  into  high-powmr  outputs 
(power  multiplication)  by  snortening  the  energy  delivery  time.  Energy 
transfer  from  magnetic  store  te  resistive  load  can  approach  100 
percent  efficiency.  Models  of  several  accelerated  metallic  plasma 
transfer  switch  geometries  indicate  that  such  switches  can  be 
energetically  efficient  end  can  produce  substantial  voltage 
multipl ieetiene-  UsinQ  e  versatile  end  extensively  diagnosed 
apparatus,  experiments  were  conducted  to  test  these  predictions-  The 
experiments  confirmed  the  modeling  end  established  design  criteria 
for  metallic  wire  plasma  switches.  Operating  at  25  kj  energy  level,  a 
coaxial  switch  produced  narrow  (61  to  300  nsec)  voltage  spikes  with 
.oitaga  and  power  multiplications  ef  3. 

Primary  Keywords:  Energy  Storage;  Power  Surolies.  Pulse  Generators; 

Magnetic  Cores:  Vacuum;  :oroidi;  Switching  Circuits; 

Plasma  Devices 
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ADVANCFD  SIMULATION  RESEARCH:  VOLUME  11.  VACUUM  ENERGY  STORAGE 
W  Clark.  P  r.e-n.  A  N«nd«lli  and  N.  Rostoker 
Maxwell  Labs  Inc.  San  Die©'  CA  92123 

Final  rent  1  Aug  4  31  j0»  75  No.  MlR-498.  150p  (09/1975). 
Availab'lity  AD-  *  "48  158'OST 
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The  STP  expo'  ment  has  been  pieced  in  operation  during  this 
contract  period  A  number  of  electron  injectors  have  been  explored 
with  the  injected  charge  mown  to  scale  linearly  with  the  injector 
biai  vol’sgn  Injecteo  charge  levels  approx i metal y  100 
micro'coulr -bs.  which  corresponds  to  potential  well  depths  of 
approx  *  at  a  I  y  300  kV,  have  been  measured  as  will  ba  described  in  this 
reno-t-  Ve-ticel  mognetic  field  coils  have  been  installed  on  the 
expo-  ment,  end  preperet i on s  for  high-energy  electron  injection  have 
bepn  coecleted.  Theoretical  studies  of  high-energy  m;ectior\. 
including  si ngle-pert i c la  and  fu 1 ly-rele t i v i st i c  self-consistent 
calculations,  are  presented.  In  addition,  a  ♦hao-ot'cel  study  ef 
switching  erergy  stored  *n  the  torus  is  reported  (Author) 

Primery  Keywords:  Energy  Storage.  Electron  Beams;  Particle 

Acceleretc-s;  Toroids.  Magnetic  Fields;  Simulation: 
High  Voltage;  Vacuum;  H.g>  Energy 
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DEVELOPMENT  and  USE  OF  60  KV,  AND  150  KV  FLOATING  DECK  MODULATORS  FOR 
HIGH  VOLTAGE  PROTECTION  OF  MULTI-MEGAWATT  ION  BEAM  ACCEIERATOPS 


G.C.  Barber .  N.S.  Ponte  and  G.  Schilling 
OoP  Ridge  National  Lab.  Oak  Ridge,  TN  37830 
Avei lability:  CONF-771029  67 


Extraction  currents  of  60  A  at  40  kV  have  been  produced  by 
utilizing  a  60  kV  float’ng  deck  modulator  interfaced  to  •  high 
voltage  power  supply.  The  modulotor  is  operated  in  a  eerias  moda  to 
repetitively  pulse  power  to  the  ion  beam  accelerator.  Currant 
monitoring  and  other  protective  circuits  provide  interrupt  commends 
to  the  series  switch  tube  whan  faults  occur.  The  constant  currant 
characteristics  of  the  water  cooled  tetrode  and  tha  rapid  response  of 
the  protective  circuits  effectively  limit  the  Fault  anergy  to  the  »on 
source  Thrto  of  the  60  kV  decks  hove  been  modified  and  stacked  m  a 
se-ies  conf  ■  gu-at  i  on  to  suwly  150  kV«  50  A  pulses.  This  systam 
supplies  power  tor  development  of  hi gher-enwrgy  multi-grid  sources. 

In  this  system  attantion  has  been  focused  on  forced  voltage  sharing 
of  the  three  decks  and  on  protective  circuits  for  fault  conditions. 
All  control  signal  processing  and  conditioning  is  performed  at  ground 
level.  Fiber  optic  links  a'-Q  usad  to  interface  wit*-  the  high 
potential  associated  with  the  floating  decks.  A  shunt  modulator 
incorporated  with  this  systam  provides  regulation  of  the  voltage  to 
th%  ion  source  gradient  grid.  Future  modulator  dovelopment  includes  a 
system  to  deliver  100  A  at  80  kV.  (ERA  citation  03:016254) 
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Availability:  AD*>)9  566/3S* 

The  purpose  of  thi »  investigation  is  tq  develop  feet  ultra  high 
Pnwer  switches  compatible  with  the  TE1C  mode  in  oversized  rectangular 
wnvegu i  oe  fo>-  which  the  height  and  width  di  ansions  ere  of  the  erder 
of  twe  trap  toace  wavelengths.  Experimental  switches  ere  to  be 
des  i  g'  *3  for  op*>-at<on  el  X-ta-id  This  report  presents  the  results 
thot  ».Kn  obtained  ir  a  .'otical  end  experimental  ‘ nvest i get i on  of 

DC  h  igotr*  !  spai-k  G.»  Switches  for  oversized  Rectangular  Waveguide. 
Ihasw  Sv»tcho»  which  overate  ft  atmospheric  pressure  employ  e 
symm ,tr  i  co i  or r ngemvn t  of  several  spherical  spark  gaps  m  order  to 
proven,  t*  t-  gr-Rf  ration  of  higher  order  p-ooagating  modes.  The  results 
of  ,i  tn*;ret  *.  nr.d  c-xper  i  mental  study  ©f  low  pressure  gaseous 
eiactrer.  c  sw  tents  employing  «  Penn  i  ng  type  of  discharge  ere  also 
t-  ,n«.d  (Author) 

teywo-ds:  Waveguide  Switches.X  Band;  Waveguides;  Microwave 

Equipment;  Gas  Discharges;  Electrodes;  Standing  Wave 
Ratios;  Electronic  Switches 
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Availability:  AD-656  503 
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Four  new  types  of  high  power,  low  noise  rubber  pulse  cobles  have 
been  developed  that  have  h-gh  power  handling  capacities,  considerable 
flexibility  Over  the  ambient  temperature  range  of  -55C  to  *5SC, 
exhib-t  gnpd  corona  stability  aftar  thermal  cycling  and  effective 
shielding  against  the  elec t romagnet i c  radiation  aminating  from  these 
tables.  A  program  has  baen  astabl i shad  for  the  development  of 
t  r • r x  >  a  1  terminations  for  thesa  cables.  The  terminetione  for  the 
R«i»41.)/U.  RG-19?(0/;J.  RG*193()/U  end  RG-1940/U  pulse  cables  will  be 
of  me  net-head  typa  and  the  cable  assemblies  will  be  manufactured  at 
the  factory,  which  will  insure  corona  free  operation  end  ••••*♦ 
as-e-rbly  to  the  equipments .  Triaxial  connectors  tor  the  RG-190O/U 
puls#  table  sra  currantly  baing  developed.  It  is  anticipated  thet 
lha  termination  for  the  RG-19CO/U.  RG-191D/U  end  RG~192()/U  pulse 
cables  will  b#  available  by  May  1957  A  hydrogen  thyretron  test  end 
aging  oau ■  oTont  has  been  installed  to  experimentally 

rer  ‘.  rmonce  c*'e r actor  i  at  i  c  s  end  curves  based  on  calculated  date  under 
high  pulse  voltage  and  short  pulse  condition*.  The  equipment  i» 
of  49  megawatts  peak  power  output. 

F-.iri-,.  Keywords  Pulse  Cables  Radi  of  requency  Power;  Electric 

Insulation;  Sutyl  Rubber;  Silicone  Plastics;  Metal 
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PRODUCT I  ON  OF  MILLIMICROSECOND  CURRENT  PULSES  USINO  A  PRESSURIZED  SPARK 

GAP 

J.H  Adi  am  and  L.S.  Ho  Imps 

Atomic  Energy  Research  Establishment,  Harwell,  Berkshire,  UK 

Journal  Of  Scientific  Inttrumanti.  Vol.  5? •  Ho.  ID.  op  385-388 
( 10/194D) . 

A  p'aitui-itad  spark  gap  has  been  designed  to  discharga  a  nunbir  of 
coaxial  cable*  'n  parallel-  thus  preduc'ffl  a  rectangular  puls#  of  IE* 
A  with  a  --so  tiMp  of  A  5  nanosecond*.  It  is  designed  to  ust  a  nunbar 
of  these  spark  gaps  in  parallel.  to  tast  t->a  feasibility  of  doing 
this.  measur wants  have  baan  m.-da  of  tha  statistical  variation  of  tha 
♦  i  "e  1  For  h-arkdown  a*tor  trigger.ng  3  Ref* 

Pr  na-v  <avwo-ds  Coaxial  L  ms  Pulse  I ransf oraar ;  Multiple  Spark  Gap 
Switching.  “*nos»cond  Jittar;  Paraiial  Gap 
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*£N’S  OF  THE  CHARGE  DISTRIBUTIONS  ON  AN  ALUMINA  INSULATOR  IN 
VACjuM  RESULTING  FROM  MIGH-VOlTAGE  STRESS 

n*r d  end  p.  Jensen 

CS.  A  1  bbQu»rq-,»  .  KM  J  1  1  1  S 
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Keywords:  NTJSAEC 


•  SI  2 

(INSULATION,  MATERIAL) 

tSOln£TH0DS  FOR  CREATION  OF  HIGH-VOLTAGE .  NIGH-TEMPERATURE  ELECTRIC 
INSULATION 

VI.  Kal  i  tvyansk  i  i  .  AM.  Tychinskn.  MN.  Aleksandrov.  E.Z.  Aanovich 
and  V . A .  Kolganova 
Availability?  GEFR-TR-802 

NT1S 

Methods  for  tha  Production  of  high  voltega  (uo  to  i  kV)  and  high 
tamparatura  (500  to  600  a-P  0  C)  alactric  insulotion  were  studied^ 
Insulation  of  this  class  can  ba  producad  using  artificial  Mica  and 
aluminophosphata.  (ERA  citation  03:0100^1) 

Priisary  Keywords?  Elactrical  Insulation;  Alwimgs  Phosphates; 
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PARTICLE-INITIATED  BREAKDOWN  IN  CAS  DIELECTRIC  CABLE  INSULATION 
EXPANDED  S-OPE  PROGPAM  (FINAL  REPORT) 

CM.  Cooke  .  .  .  .  „. 

Massachusetts  Institute  of  Technology.  Cambridge.  MA 
Av«i *ebi 1 i ty ?  EPRI-Et-121- 
NT  I S 

Tha  adverse  influence  of  conducting  particle  contaminants  in 
gas- 1 nsulatad  power  apparatus  was  investigated  in  a  . 

experiments  that  employed  coaxial  conf i gurat i on*  and  dc  voltages  to 
1500  kV.  Particle  dynamics  was  shown  to  be  important  and  related  to 
braakdown  initiation  in  the  gas  Both  SF  sub  6  and  h  sub  2  gases  at 
pressures  from  1  to  1*  *  a»m  absolute  were  used  Ina  particles  were 
intent icnal ly  introduced  and  ranged  fro*  1.6  to  6  4  mm  sphere*  and 
„  .as.  Effects  in  tha  oes  gap  as  wall  as  along  surfaces  of  solid 
insulators  were  studied  Visual  observations,  photographs,  and 
electrics,  measurements  helped  in  di  St  i ' -~u  •  *n  •  ng  .»-■  i  ous  processes - 
Particles  could  reduce  the  insulation  p*r*o-manc#  by  f»ctori  of  .  m 
5  and  wars  especially  significant  whan  mu-ad  to  »ha  center  conductor 
By  coordination  of  this  work  wit*  a  separate  study  at  the 
Westingnouse  R  and  D  laho-ato'y  -  so-*'  hetwaan  dc  and  ac 

earformanca  was  made,  tenure;./  tre  d-  '•*««*■  leu*  .-eluas  exhibited 
wider  scatter,  though  ?  iwer  l.m-t  was  s.'-ilar  to  that  found 

under  ac  Overall  fundamental  forces  «H  processes  which  involve 
particle  contamination  e'fvcts  were  i  d*r  1 1  *  i  ad  end  th* 

same  for  oe  and  ac  voltage  stresses.  (ERA  -ita  ion  0S?315703) 
Pr'-try  Keywords  0e»“  insulated  Cnlles.  Jhv  Dc  Systems;  Alum. mum. 

Breakd.  ,•«,  C.'ax»al  Cables;  Corpurit 1  v»  E  va  1  uet  ■  on  ■ 
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Research  Inst  of  National  Defence-  Stockholm  (Sweden). 
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A  vary  simple  pulsed  g*s  laser  has  been  constructed  for  generating 
short  laser  pulses  with  high  power,  high  repetition  frequency  end 
good  stability.  Tha  system  hos  been  looted  for  nitrogen  at  3371  A. 

Th«  following  data  have  beon  obtained?  Pu!»#  length  5  ns.  output 
peuir  50)  kU.  and  repetition  frequency  100  ops.  The  cavity  can  be 
use-.'  for  laser  wave  lengths  with  lass  r  e  •  nf  or  cement .  Soma  of  tha 
physical  paramatars  have  also  baan  examined.  such  as  coherency 
character i at ics  of  amplifiers  and  baam  divergence,  ate.  Tha 
el  a- tr : cal  circu’t  used  was  built  on  tha  wall  known  Mar*  generator 
principle  end  can  also  be  used  as  e  pulses  era  required,  for  example, 
for  producing  short  X-ray  flashes.  A  disadvantage  of  tha  circuit  is 
that  ’t  has  rath*-  many  spark  gaps  which  produce  certain  problems 
concern-rg  flash  overs.  (Author) 

Prime-y  Keywords  Circuits:  Gas  Lasers;  Pulse  Generators;  Pulsed 
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<P?“*ICO«auCT0«1nE»SU»EnEHT  TECHNOLOGY :  »  VERSATILE  HISH-VOLTAOE  HAS 
SUPPLY  FOR  EXTENDED  RANGE  MIS  C(V)  AND  G(V)  MEASUREMENT 
P.H.H.O.  Kuczer  and  A.M  Goodman 
RT A  ..aba,  Pr  ncaton  NJ  0856P 
Special  raot •  (12/1977). 

Avai labi 1 ity;  PB-274  939/8ST 

Recently  developed  technology  has  enabled  tha  maasuremant  of  MIS 
C( V )  and  G(V)  at  bias-voltage  maon i tudes  as  large  a»  25  kV .  This 
report  describes  a  versatile  high-voltage  power  supply  intanded  for 
use  as  a  bias  source  in  carrying  out  sue),  measurements.  The  design 
allows  the  use-  a  wide  variety  of  option*  in  tha  selection  of  the 
sweae  function  (waveform),  sweep  time,  initial  bias  voltaga>  and  the 
amplitude  of  the  bias  sweep.  There  are  six  possible  sweep  functions: 
(l)  increasing  r*n,p,  (2)  decreasing  ramp,  (3)  positive  polarity 
half-wave  sawtooth  (increasing  ramp  followed  by  decreasing  ramp),  (4) 
negative  polarity  half -wave  sawtooth  (decreasing  ramp  followed  by 
i re  roes >  ng  ramp),  (5)  full-wave  sawtooth  starting  hi th  i ncreasi ng 
ra-.o.  and  (6>  full -wave  sawtooth  starting  with  decreasing  ramp. 

Either  single  or  repetitive  sweeps  may  ba  selected.  The  ewaep  time 
from  the  initial  value  to  the  end  of  the  first  ramp  segment  may  be 
varied  from  1  to  2000  s.  Ooerator  convenience  is  enhanced  by  certain 
feature-  o*  the  design,  among  these  era  1 i ght-«mi tt i ng  diodes  which 
d  spin-,  the  state  of  tha  swoop  and  automatic  pan  control  if  tha  sweep 
is  used  with  an  x-y  recorder. 

Primary  Keywords?  5eni conductor s :  Measurement;  Power  Supplies,  High 
Voltage;  Bias;  Capacitance;  Electrical  Rasi stance; 
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Triple  University,  Philadelphia.  PA  19122 

Doctoral  thf.ii  No.  Scientific-2  1 9p  (10/1968). 

•va- lacility:  AD  685  1 7v 

Str i e*  ?  ons  in  exploding  wires  have  been  examined  in  sequential 
frame  *tuj?es  to  investigate  the  possibility  that  gas  discharge  type 
st  r i at i on*  are  formed  in  the  el  set r on-vaP" i  sheath.  These  electrical 
striaticn*.  du»  to  local’^'d  space  Charge  formed  by  impact,  move  in 
the  -J  •  root’  on  of  maior  tv  vlectr.c  current  carrier  Motion. 

Ernlosinn*  wero  earned  out  on  sample*  i mmersed  » n  di st i 1 lad  Hater  m 
n-d»f  ♦■o  isipece  out.  aisi  g  w'i*ch  could  mask  striations.  No.  28 
-opper  wi-e  sampler  i n  )  and  2  cm  lengths  were  connected  across  a  45 
r.cfc'erad  cerr.c.tn,  bank  charged  to  3  to  6  kV  Within  the  range  of 
electric  field',  used  in  this  experiment,  no  movement  of  striations 
ware  observr-.  Conoar « son  of  striations  in  annealed  and  unenneeled 
wires  s-.e.w  »  at  it  is  not  likely  that  low  velocity  striations  are 
nr,»*e?  T  The  existence  of  mochanieol  striations  he*  been  firmly 
as  -*  1 -shed  (Ajthcr)  ,  .  _  ,  . 

»r"m.rv  Keywords?  Exploding  W  i  r  es_E  1  ec  t  r  i  c  Fields;  Gas  loniaation; 

1  on i *et i on  Potential*;  Vopor i eat i on ;  Charged 
F’ertir.  Jo*  Ti»e9ei 

Secondary  Keywords?  EWP( Exolodi ng  Wire  Phenomena);  Exploding  Wire 
Phanomene;  Mochenical  Striefons;  Electrical 
Striat*ons;  btrtations 
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(SWTTCHE5.  PPFNIMG) 

,G***  Joit?'Ili?*!fiG»nOH  WITH  SATE  TU«N-0F.  COHT»OLLEO  «ECTI,!E«5 
R  0  Camacho  „  ..... 

Naval  Postgraduate  School.  Monterey.  CA  93940 
Master’s  thesis  (10/1960). 

Ave- lebi 1 ity?  AD-480  466/2ST 

NT  IS  .  . 

With  ever  larger  amounts  of  power  be  mg  required  by  presqnt  day 
ect*ve  sonars,  studies  are  ha-ng  mode  towards  improving 
efficiency  of  the  power  tram  A  gem  m  efficiency  moss  bla  if 
non  - 1 • near  switching  type  aaplifiars  are  u**d  i n  1 1 au  of  the  1 1 near 
amplifiers  presantly  used  lue  to  its  h-gh  switching  efficiency,  fast 
switching,  and  ability  to  be  furred  on  or  e'f  by  gate  signals,  the 
Gate  iMm-off  Controlled  Red  •  *  •  or  was  investigated  for  P«»*»'Ola 
.lol.c.t.o-  i —  ,n  ..ol.f.,r  r . . cof  t .  Th.  c . . t  n.d  r..d.ly  «•» 

*M  r.Od.r.d  crit#.’..  ho-.».r.  Ih.  r..l  ..1.,  -f  th.d  JldHy 

th.  ~.thod  Of  ,r«d'Ct."0  Mrf.rm.c.  U.o  o*  th.  d.-.v.d 

eau i v* i ent  circuit,  end  i"  .nslog  comruftr  nodal  based  on  transfer 
function,  (|  ,ub  L /E  and  ■  Swb  Ut,.  pr-vide  *2* 1  Vt  -  C»  1  SO  1  u  t  ?  0- * 

‘hat  can  be  arrived  at  -  "  rard.lv  »r,#n  ty  other  methods  (Author’ 
Pr.ma-y  Keywords-  Tre-si*fc'  Amp : • f t a- s.t on»r  Eauipmont. 

Rect'f'O's  5pi»-  fqu  i  P"?esf  .  Power  Amp  i  i  f  i  er  *_  Snnar 
Equ-pmt  1  Get»s(C?rcuit*>.  Gain;  vol tage .  F 1 ec’ *  - 
Current,  Transducers;  ill  on;  Theory.  Trigger 
Cmeu  ts.  Dmdas.  Act-ve 

Secondary  Keywords?  te-»  •  cor  due  t  or  dunct''*-'*;  NT  T  5D0DKD 
Distr. button  Rest-ict'on?  Distribution  lint  tat- on  no-  removed 
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•.PARTICLE  BEAMS.  NEUTRAL) 

(Generation)  ?FF1CIEHT  hjch-POUER.  HIGH-ENERGY  NEUTRAL  BEAMS  FOR  THE 
REFERENCE  MIRROR  REACTOR 
j  H.  Fink,  U  i.  Barr  end  GW  Hamilton 
L evrerre  Livermore  Lab.  Livermore.  CA  94550 

( 1  1/1974  ) 

Availability  UCRl-52173 

An  miectorTdesi gn  for  the  Reference  Mirror  Reactor  it  described 
which  ilil  nljatTIa  ‘ona  created  by  cherg.-excheng.  ,n  •  cesium  vaper 
-ell  and  ncut-elirad  by  phot odatechment .  Some  o f  the  i< nnove ti one 
discussed  include  a  continuously  operating  cathode  for  an  I LBUILI  ion 
SLjrce.  •  neuativa  ion  o*«m  line  with  cooled  grids,  a  high  voltage 
accelerator  configuration  with  insulator*  shielded  from  tha  neutron 
end  gamma  flu».  and  cryoponal*  which  continuously  cycle  between 
nu-p-ng  and  -iv  tgessing  mode*.  (ERA  citation  02?0M659)  - 

p  r  i  mar  y  Kayw.rds?  'lag*.*t.c  Mirror  Type  Reac  t  or  *;  Nau  J  . 

Inject’on;  Cathodes;  Design.  Efficiency.  Electrodes, 
len  Source*.  Performance 
Secordo»y  Keywords-  fRDA/700205-  N’,Sfc'RDA 
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(BREAKDOWN  STUDIES) 

(Gas.  £l«ctnc»l) 

THE  EFFECT  OF  HUMIDITY  ON  A  CORONA  DISCHARGE  IN  AIR 
B.R.  Haskell 

Royal  Aircraft  Estebl i shm*nt .  Farnborough,  UK 
No.  RAE-TR-701 PS .  2?p  (06/1970). 

Availability-  H71-24373 
NT  I S 

Primary  Keywords:  Electric  Corona;  Humidity  Measurement;  Moisture 
Motors;  Atmospheric  Moisture;  High  Voltages; 
Pressure  Effects;  Response  Time  (computers); 
Temperature  Effects;  Volt-ampere  Character i sties 
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(BREAKDOWN  STUDIES) 

(Gas.  Optical; 

THE  GUIDANCE  OF  HIGH-VOLTAGE  ELECTRICAt  BREAKDOWN  STREAMERS  BY  LASER 
INDUCED  IONIZATION  IN  AIR 

Merkel s 

Verser  Inc.  Springfield.  VA  22151 
Final  scientific  rept .  (06/1973)- 
Awailab. lity:  AD-763  827 
NT  1 5 

Experimental  studies  and  theoretical  analysis  have  shown  that  the 
breakdown  pathe  and  propagation  velocity  of  high  voltage  electrical 
streamers  can  be  modified  and  controlled  by  laser  rediation  at 
'nteni’tie*  lass  than  the  optical  breakdown  threshold.  In  air  at 
atmosphe-ic  pressure.  450  KV  negative  streamers  have  been  guided 
along  straight  poths  about  70  cm  in  langth.  end  the  propagation 
velocities  of  the  streamers  have  been  increased  from  2  x  10  to  the 
power  of  7  cm/ sec  to  3  x  10  to  the  power  of  8  cm/ sec.  by  1.06 
micrometer  radiation  pulses  of  200  Joules  energy  and  60  nsec 
half-width.  Direct  measurements  of  the  degree  of  ionisation  along 
the  laser  beam  path  showed  about  10  to  the  power  of  10  -  10  to  the 
power  of  11  ion  D«irs/cc  are  produced  at  the  beam  intensities  used  in 
*fi#  studies.  (Modified  author  abstract) 

Primary  Keywords;  Gas  Ioni xat i on_Coherent  Rediation;  Electric 

Di scharges_Lasers;  Optical  Equipment;  Electrodes* 
Recombination  Reactions;  Ions;  Electron  Density 
Secondary  Keywords:  Laser  Beams;  Dielectric  Breakdown;  Q  Switched 
Lasers;  Nuclear  Fusion;  AF 
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(EN-RGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

THEORETICAL  AND  EXPERIMENTAL  STUDY  OF  THE  CURRENT  DISTRIBUTION  IN  COILS 
COUPLED  TO  IMPULSE  DYNAMOS 

8.  Geoffrion  end  M.  Legentil 

Peris  University*  Orsey,  France 

No.  IF-10.  29p  (03/1973). 

Availability:  N74-17456/6 
NTIS 

The  features  of  coils  to  be  coupled  to  homopolar  impulse 
generators  were  determined  in  order  to  maximize  transfer  efficiency 
from  kinetic  to  magnetic  energy .  The  current  distribution  inside  the 
coils  was  computed,  together  with  the  resulting  magnetic  induction, 
and  a  comparison  was  made  with  experimental  results  obtained  using  a 
5  MJ  generator.  (Author) 

Primary  Kaywords:  Electric  Energy  Storage;  Energy  Conversion 

Efficiency;  Impulse  Generators;  Magnetic  Coils; 
Current  Di stri button;  Electrical  Engineering;  High 
Voltages;  Impedance;  Magnetic  Induction;  Time 
Dependence 

Secondary  Keywords:  NASA 


(POWER  CONDITIONING) 

(Pulse  Farming  Networks) 

A  PULSE-FORMING  NETWORK  FOR  PARTICLE  PATH  VISUALIZATION 
K.W.  Mc» lister 

Ames  Research  Center,  Moffett  Field.  CA 
Technical  memo.  No.  NASA-A-8671,  18p  (11/1981). 

»v*>  liability  AO-A108  424/3 
NTIS 

A  procedure  is  described  for  visualizing  nons;Metiy  fluid  flow 
patterns  over  a  wide  velocity  rorga  using  discrete  ro’ilunifioui 
particles.  The  paramount  -rsoonsibw  frr  *>,»  caoability  is  e 

pul  se-forming  network  with  •>*  ■•«-(.!  e  inducto'ce  the:  is  usee  *o 
modulate  the  discharge  of  e  f>xsd  amount  of  eiectruel  energy  through 
a  xenon  flashtuba.  The  selectable  duration  of  the  resultant  light 
emission  functions  as  e  variable  shutter  so  thet  rort»ele  path  images 
of  con-tent  lergth  tan  be  recorded.  The  particles  employed  os  flow 
markers  are  hydrogen  bubDles  that  are  generated  by  electrolysis  in  e 
water  »u-ntl.  Data  are  presented  which  document  the  characteristics 
o *  thp  elf'tnerl  c  -tuit  e«-j  establish  the  relation  of  particle 
veloci*v  to  both  ter  * i0n  inductance  and  f-lm  exposure.  (Author) 

Pr » mar y  Keywtrds  Pv  se  Generators;  Electrical  Networks;  Water 

Tunnels;  Fleam  Lamps;  Xenon  Lamps:  F!ow  Fields; 

Pa  tides:  Paths;  shutter  s(  Opt  i  cs ) ;  Images;  Bubbles; 
Patterns;  Hydrogen.  Electrolysis;  Exposu-e( General ) ; 
Functions:  Films:  Electricity;  Circuits;  Light 
Secondary  Keywords1  ''ulse  romnj  Networks.  Flow  Vi  sual  •  xat  i  on: 

Unsteady  Flow;  Streamline  Visualization; 

NTISDODXA.  NTI5NA5A;  H71SD0DA 
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( SWITCHES ,  CLOSING) 

(  ) 

DEVELOPMENT  OF  HIGH  VOLTAGE-HIGH  CURRENT  SWITCHES  (FINAL  REPORT) 
M . N .  Price 

General  Electric  Co,  SchenacteOy.  NY  12301 
No  NASA-CP-61519,  4lp  (02/19661. 

Availability:  N68-17073 
NT  15 

Primary  Keywords:  Electrical  Properties:  High  Voltages;  Switches; 

Trigger  Circuits.  Tube  Anodes:  Vacuum  Tubes; 
Electric  Potential;  Envelopes;  Hydrogen  Plasma; 
Igmtrons.  *ube  Cathodes 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

FDX:  A  FAST  DISCHARGE  HOMOPOLAR  GENERATOR 

H.H.  Woodson  (1).  D.J.  Meyhell  d)  end  H.O  Rylendar  (2) 

(1)  University  Of  Texes  At  Austin.  Austin,  TX  78712 

(2)  Department  Of  Energy 

No.  CONF-771132  4,  12p  (81/1977). 

Availed!  tv  0R0-5594-8 
NTIS 

A  study  was  undertaken  to  determine  the  fundamental  limitations  to 
tha  discharge  times  of  homopolar  generators.  As  s  result  of  the 
study,  a  Fast  Discharge  Experiment  (FDX)  was  proposed.  FDX  is  a  small 
(365  kj),  eounterrotat i ng  disk  typo  homopolar  ganaretor  designed  to 
explore  the  limits  to  homopolar  ganerator  discharge  times.  Tha  FDX 
rotors  ere  forged  aluminum  alloy  with  flame  sprayed  copper  slip 
rings.  Solid  copper  graphite  brushes  are  used  with  a  95%  packing 
factor  on  the  slip  rings.  The  higo  magnetic  field  required  for  fast 
d- scharge  (3.6  T  average)  is  provided  by  discharging  tha  CEM  5.0  MJ 
homopolar  generator  into  a  four-turn,  graphi te-rgi nf oread,  room 
tamper  ature  copper  coii.  Since  the  fir.ld  is  pulsed  end  FDX  rotors 
cannot  be  self  motored,  they  ere  brought  up  to  speed  with  two  37  kW 
air  turbir.es.  Thn  two  aluminum  rotors  ore  30  cm  in  diameter  and  of  a 
rimmed,  mrdified  constant  stress  configuration.  They  are  designed  for 
a  maximum  operating  spaed  of  28,000  r/nin  at  which  point  they  each 
store  182.5  kj  and  develop  104  V.  The  eluminum  discharge  coax  is 
oporox i mataly  3*  cm  in  diameter  and  is  designed  to  carry  the  1.88  MA 
anticipated  from  a  half  speed  (14,000  r/min)  short  circuit  discharge 
which  would  stop  the  rotors  in  1.0  ms.  It  is  predicted  that  the 
machine  will  ring  on  its  own  internal  impedance  for  approximately 
five  cycles  in  this  mode.  The  discharge  coax  is  shorted  by  four  very 
fast  making  switches. 

Primary  Keywords  Electric  Generators;  Thermonuclear  Reactors; 

Aluminium;  Conf i guret i on;  Gas  Turbinas;  Operation; 

Rotors:  Specifications 

Secondary  Keywords:  ERDA/700203;  DC  Generators;  Fast  Discharge 
Experiment;  NTISDE 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines) 

HOMOPOLAR  GENERATOR  DEVELOPMENT  AT  THE  UNIVERSITY  OF  TEXAS 

W.F.  Weldon  (I),  H.H.  Woodson  (1>  and  Rylendar  H.G.  (2) 

(1)  University  Of  Texas  At  Austin,  Austin*  TX  78712 

(2)  TeDartment  Of  Energy 

No.  CONF-771132-3.  9p  (01/1977). 

Availability:  0R0-5594-7 
NTIS 

Homopolar  generator  development  since  1972  is  reviewed.  The  first 
home po lo-  generator  stored  0  65  MJ  was  capable  of  self  motoring  to 
6000  r/min  in  about  12  min  with  an  armature  current  of  1.0  KA  end 
could  discharge  in  about  3.0  s  at  a  current  of  14.0  kA .  A  high  brush 
tester  to  evaluate  mechanical  and  electrical  properties  of  the 
various  grades  of  solid  brushes  available  is  mentioned.  The  second 
homopolar  generator  stores  50  MJ  of  energy  Inertielly  at  5600  r/min 
and  is  basically  a  scaled-up  version  of  the  first  generator  with 
improved  bearings  and  brush  mechanism.  Work  on  fast  discharge  end 
industrial  program*  is  mentioned.  (ERA  citation  03:025509) 

Primary  Keywords:  Electric  Generators;  Thermonuclear  Reactors;  Design; 

Fabrication;  Oparotion;  Perforwenca  Tasting;  Power 
Supplies;  Specif ications 

Secondary  Keywords:  ERDA/700203,  DC  Generetors;  NTISDE 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

MODEL  AIR-SUPPORTED  DRUM-TYPE  HOMOPOLAR  GEHERATOR 
R  L.  Kustom,  R.E.  Fuje.  R.B.  Wehrle,  R.P.  Smith  and  T.J.  Kovarik 
A-g-inn*  National  Lab,  Argonne.  IL 
(  7 1  /  \  9  7  7  )  . 

Ava  l«bil;ty:  CONF-771 132-6 
NTIS 

A  single  cylinder,  drum- type  homopoler  ganerator  has  been  designed 
end  built  for  the  purpose  of  developing  e  simple  air  support  system 
for  thin  cylinder  rotors  operated  at  high  surface  velocities  and 
significant  redial  drum  growth.  The  model  hes  an  aluminum  cylinder 
which  is  0.32  cm  thick,  2S  cm  in  diameter,  end  12.7  cm  long.  It  ia 
deigned  to  operate  ot  a  reus  currant  of  2500  A  and  to  store  a  total 
of  40  VJ  with  a  surface  velocity  of  305  m/sec.  (ERA  citation 
03: 049215) 

Fnmary  Keywords:  Electric  Generators;  Air;  Cylindrical  Configuration; 

Design;  Electric  Contacts;  levitation;  Power 
buppliex;  Rotation;  Thermonuclear  Reactors 
Serondo’y  Keywords:  ERDA/700203;  DC  Generators;  NTISDE 
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l  *>I  AGNCST  ICS  AND  INSTRUMENT  AT  I  OH ) 

(Volt  age ) 

OPTICAL  METHODS  OF  ELECTRICAL  MEASUREMENT  AT  HIGH  VOLTAGE  LEVELS 
R  E  Hebner,  R  Malewski  and  E.C.  Cossidv 
National  Bureau  o4  Standards.  Washington,  DC 
F-nal  r#pt.  (11/1977). 

Availability:  PB-282  879/6ST 

NTIS 

Optical  methods  to  measure  electric  parameters  end  transmit  tha 
information  from  high  voltage  circuits  to  ground  potential  erg 
described  and  evaluated  in  the  light  of  the  specific  requirements  of 
nigh  voltage  measurement  appl  cations.  The  history  and  physics  of  a 
variety  of  opto-electr i cel  method*  found  suitable  for  electrical 
measurement  application*  ara  introduced.  Existing  optical  devices  far 
measur.ng  alternating,  direct,  and  impulse  currents  and  voltages  in 
high  voltage  circuits  ere  reviewed  with  emphasis  on  tha  operation  and 
features  of  several  selected  methods.  The  use  of  these  techniques  in 
high  voltage  and  industrial  power  systems,  in  research  laboratory 
apparatus,  and  in  reference  standards  laboratories  is  discussed. 
Primary  Keywords  Electrical  Maasuromant;  Optical  Measuring 

Instruments;  High  Voltega;  Faraday  Effect;  Kerr 
Magnetooptical  Effect;  Electrooptics;  Bi ref r i ngence 
Secondary  Keywords;  NT1SC0MNBS 

Distribution  Restriction:  PUB.  IN  PROCEEDINGS  OF  IEEE.  V65  Nil 
PI 524- 1 548  NOV  77. 
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(REVIEWS  AND  CONFERENCES i  FART  I  Cl E  BEAMS) 

(Conf«rtne«i;  Reviews) 

PROCEEDINGS  OF  THE  INTERNATIONAL  TOPICAL  CONFERENCE  ON  HIGH  POWER 
ELECTRON  AND  ION  BEAN  RESEARCH  AND  TECHNOLOGY  (2ND),  OCTOBER  3-5,  1*77* 
VOLUME  I 

J.A,  Nation  and  R.N.  Sudan 

Cornell  University,  X-thice.  NT  2**50 

Final  rept.  (03/1*7*). 

Availability:  AD-A05?  218/OST 

NT  IS 

Content*  =  Generation  and  Transport  of  Intense  Beams;  Energy 
Deposition  in  Targets;  Beam  Plasma  Interact  i  ons;  and  Charged  Particle 
R i ngs. 

Primary  Keywords:  Electron  Beams;  Ion  Beans;  Particle  Accelerators; 

High  Energy;  Nuclear  Fusion;  Con* mtaentf Hue leer 
Reactors);  Tmolos'ons;  Ion  Bombardment; 

Plasmas! Pt ys» c s) ;  Heating;  Symposia 
Secondary  Keywords:  Storage  Rings;  Meetings,  NTISDODXA 
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(REVIEWS  AHD  CONFERENCES:  PARTICLE  BEAMS) 

(Conferences ;  Reviews) 

PROCEEDINGS  OF  THE  INTERNATIONAL  TOPICAL  CONFERENCE  ON  HIGH  POWER 
ELECTRON  AND  ION  BEAM  RESEARCH  AND  TECHNOLOGY  (2ND',  OCTOBER  3*5.  1977- 
VOLUME  II 

J.A.  Net  ion  end  R.N.  Suden 

Cornell  University.  Ithica.  NY  1**50 

Final  rept.  (03/197*). 

Availability  AD-A357  219/8ST 
NTIS 

Contents^  Collective  Accelerators;  Microwaves  end  Unneutral i rad 
E-Bears;  Technology;  and  Laser  Application*. 

Primary  Keywords  Electron  Booms;  Ion  Beams,  Electron  Accelerators; 

Ion  Accelerator s;  Relativity  Theory;  Masers: 
Transport  Properties;  loser  Pumping;  Symposia 
Secondary  Keywords;  Reflex  Triodesi  Meetings;  NTISDODXA 
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(REVIEWS  AND  CONFERENCES;  ENERGY  STORAGE.  CAPACITIVE) 

(Reviews;  Reviews) 

CRITICAL  PULSE  POWER  COMPONENTS 

W.J.  Serjeant  (1)  end  G.J.  Rohwein  (2) 

(1)  Los  Alamos  National  Labs.  Lo»  Alnmos,  NM  875*5 

(2)  Srndie  Labs.  Albuquerque.  NM  *7115 

Los  Ala-3*  Report  Ho  C0NF-* l 06 1 2 - 9  (08/19*1). 

Avo liability;  l A-UR-8 1 -  1249 

NTIS 

Critical  components  for  pulsed  power  conditioning  systems  will  be 
reviewed.  Particular  emphasis  will  be  pieced  on  those  components 
requiring  significant  development  efforts.  Capacitors,  for  example, 

•  r*  one  of  the  weakest  elements  in  highr-power  pulsed  system*, 
•srocially  when  operation  at  hi gh-rapet i t i on  frequencies  for  extended 
period*  of  tine  ere  necessary.  Switches  ere  by  far  the  weakest  active 
components  of  pi-lse  power  systems.  In  particular,  opening  switches 
ore  essentially  nonexistent  for  most  application*.  Insulation  in  ell 
"Vstcm*  and  components  requires  development  and  improvement  Efforts 
under  way  in  technology  base  d*v  /lepment  of  pulse  power  components 
will  bo  discussed.  37  Refs. 

Primary  Keywords;  Pulsed  Power  Conditioning  Systems;  Long  Life 

Energy- transfer  System  Components;  High  Energy 
Density  Capecitorj;  Capacitor  Development 
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DFVICE  FOR  GENERATING  POWERFUL  ELECTRICAL  PULSES 
B  1.  Kulikov,  V.M  Lagunov.  Y.Y.  Nestenkhin  and  V.M.  Fedorov 
FTD,  Wr i ght -Pot  ter *on  AFB,  OH 
No  ftd-ID(RS)t-21;9--»8.  *p  (12/197*). 

Availability-  AD-A066  677/6ST 
N 1  IS 

No  abstract  available. 

Primary  Xeyworos  Pulse  Generators;  Trenslat i ons;  USSR 
Secondary  Keywords:  Patents;  NT JSDODXA ;  NTISFNUR 
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(INSULATION.  MATERIAL) 

(Liquid) 

WATER  AS  DIELECTRIC  IN  HIGH-VOLTAGE  IMPULSE  DEVICES 

V.Y.  Ushakov 
(10/1974). 

Availability-  UCRL-Trens-i 1 1*5 
NTIS 

In  axpl odi ng-wi re  end  ultrafast  plasme-heat i ng  experiments,  for 
the  production  of  high-power  x-ray  fleshes  end  fe»t-electron  pulses, 
end  in  e  number  of  other  situations,  generators  of  large  impulse 
currents  (10  exp  6  A)  and  voltages  (10  exp  4  to  10  exp  7  V)  with 
nanosecond  fronts  ere  needed.  The  results  available  in  the  literature 
end  the  author’s  data  on  the  principal  aspects  of  the  use  of  water  as 
a  dielectric  in  high-voltage  impulse  storage  and  switching  devices 
are  summarized  (ERA  citation  02:023141) 

Pnmery  Keywords;  High-voltage  Pulse  Generators:  Water;  Dielectric 

Properties;  Electrical  Insulation.  Energy  Storage; 
Switches 
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A  SIMPLE  GENERATOR  OF  SEVERAL -HUNDRED-KILOVOLT  PULSES  WITH  NANOSECOND 
RISE  TIMES 

J.C.  Blackburn  and  R.D.  Genuario 
Horry  Diamond  Labs,  Washington,  DC  2043* 

No.  HDL-TM-73-24.  21p  (11/1973). 

Ave liability  AD-780  027/9 
NTIS 

A  system  for  producing  rectangular  0  5  MV  pulses  with  rise  times 
of  about  1  nsec  and  duration  between  S  e,<d  20  nsec  is  described  A 
coaxial  line  is  pulse-charged  from  a  Martin-tyo*  autotransformer  and 
then  discharged  by  e  fest-riso  high  pressure  switch  into  a  motened 
CuS04  load  resistor.  A  low- 1  ndvctor.ee  csuacitive  voltage  d.vider 
allows  monitoring  of  the  pulse.  The  jitter  a-.d  delr.y  in  the  discharge 
Switch  total  less  than  a  a- cr  osecond.  allowing  synrnroni  .-at  i  cn  with 
other  events  The  syste-  has  been  in  use  for  1-1/2  years  with 
satisfactory  results.  (Author) 

P  r  i  me  -  if  Keywords;  Pulse  Generator*;  Short  Pulses;  Nondestructive 
Testirg;  Ceramic  Materials 
Secondary  Keywords :  NT  ISA 
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ANTARtS  PRO'CTYPE  300-KJ,  250-KA  MARX  GENERATOR  (FINAL  REPORT) 

K.|.  Rier-e.  L  .  L  .  narron*.  K.J.  Bickford  end  G.H.  Livermore 

Los  A’amns  Na*im-1  Labs.  Los  Alamos.  NM  *7545 
(Cl/1981). 

Availability:  LA-8491 

NTIS 

A  high  energy,  1 ow- i nduct anee ,  low  prefire  rate,  low  trigger 
jitter,  high-voltage,  pulsed-power  supply  wes  needed  to  drive  the  gas 
discharge  in  the  Antares  last'  power  amplifier.  This  report  describes 
the  design  end  testing  of  a  Marx  generator  that  meets  these 
reoui rarentn.  the  development  and  testirg  of  a  hi gn- caoac > ty  spark 
gap.  and  the  selection  of  suitable  capacitnri  and  rasistors.  (ERA 
citation  C6  0  2  0  0  ?  1  ) 

Primary  Keywords  A-tares  Facility;  Carbon  Dioxide  Lasers;  Power 

Suoplies:  Capacitors,  Design;  Performance  Testing; 
Resistor*.  Spark  Gaps 
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ACTIVE  LAMP  PULSE  DRIVER  CIRCUIT 

K . E.  Logan 

Goddard  Space  Flight  Canter,  Greenbelt,  MD 

Patent  Application  No.  PAT-APPL-4-274  748,  24p  (12/1978). 

Availability:  H82-10390/4 
NTIS 

A  flashlamp  drive  circuit  it  described  in  detail.  The  device  uses 
an  unseturated  transistor  as  a  currant  mode  switch  to  periodially 
subject  a  partially  ionized  gaseous  laier  excitation  flash-lamp  to  a 
stable,  rectangular  pulse  of  Current  from  an  incomplete  discharge  of 
on  energy  storage  capacitor.  A  monostable  multivibrator  sets  the 
pulse  interval,  initiating  the  pulse  in  response  to  e  flash  command 
by  providing  a  reference  voltage  to  a  non- i nvar t i ng  tarminal  of  a 
base  drive  amplifiers-  A  tap  on  an  emitter  resistor  provides  a 
feedback  signal  sensitive  to  the  currant  amplitude  to  an  inventory 
terming)  of  the  amplifier,  thereby  controlling  the  pulse  amplitude. 
The  circuit  drives  the  flashlamp  to  provide  a  square-wave  currant 
fle»hlemp  discharge. 

Primary  Keywords.  Patent  Applications;  Flash  Lamps;  Optical  Pumping; 
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Current  Regulators;  Feedback  Circuits;  Ionization; 
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AN  ELECTROMECHANICAL  PULSE  SOURCE 
G.A  Siptylov.  A.V.  Loos.  Y.e.  Romanov  and  V.F.  Sergeyev 
F’9,  Ur i ght-Pattcr son  AFB.  OH 
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Availability:  AP-A103  779/5 
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No  abstract  available 
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AN  X-RAY  DIAGNOSTIC  FOR  LIGHT-ION  CURRENT  MEASUREMENTS 
R  D  Bleach,  OJ.  Nagel,  0.  Mosher  and  S.J.  Steohanokis 
Na  a!  Research  Lob.  Woshington.  DC  20375 
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Availability;  AD-A095  92J/9 
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A  technique  to  determine  the  number  and  current  density  of  MeV 
proton*  in  in  intense  beam  was  tested  on  the  GAMBLE  II  generator. 
Diode  current  end  voltage  and  an  absolute  measurement  of  K-lina 
-ad i at i on  emitted  from  a  6  micrometer  thick  aluminum  target  were  used 
to  determine  the  number  and  current  density  of  protons  incident  an 
the  target  T i me-depandent  x-ray  measurements  can  be  used  to  infer 
variation*  in  the  ion-beam  current  density. 

Primary  K*vu9pds:  Prnton  Beams;  X  Ray  Diagnostics;  Current  Dbnstty; 

Spectrum  Analysis;  Pulse  Generators;  Metal  Films; 
targets;  Aluminum;  Emission  Spectra 
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COAXIAL  HAOx  GENERATOR  FOR  PRODUCING  INTENSE  RELATIVISTIC  ELECTRON  BEAMS 
1  Kubota.  S  K*ua«aNi,  a  M.yahara  and  M  Seed 
Nagoya  L*n  i  ve- *’ ty ,  Nagoya,  .'a-er 

.'arenas*  Journal  Of  Apt!  •  *>d  "n,*  e*.  Vol  .  13.  No.  2.  oo  240-263 

•  <*?/  1  )  . 

Tn#  const - ue t i on  and  ope-atio*  of  a  coaxial  Marx  generator  is 
described  in  this  pare-  An  output  .oltag#  of  600  WV,  80  nM 
•nducta-te.  and  stopacJ  energy  of  160  J  m*w*  th«*  Marx  generator  a 
gord  cand  date  for  e-b*am  ganarat'or  W«*h  a  diameter  of  25  cm  apd 
length  of  140  cm.  th#  device  is  also  very  compact  6  Refs 

Kevwords  M»rw  Generator;  C'axial  Conf  •  gu'at  -  on ;  83  nH 

Inductance;  600  t»V  Output  Voltage.  J  Stored 
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*  9'irpl*  theoretical  modal  -for  the  high  energy  pul  sad  arc 
discharge  has  boen  proposad,  in  which  thermal  conduction  and 
radiative  transfer  occur  within  tha  arc.  Radiative  transfer  is 
d'scusscd  both  tn  gene-ai  and  «s  applied  to  the  nodal.  The 
theoretical  evaluation  of  the  various  physical  properties  of  the  ere 
plasma,  that  are  requtred  in  finding  a  solution  to  tha  model, 
•icluc'pq  absorptivity,  thermal  and  electrical  conductivities  are 
described  'Sing  simple  and  relatively  complete  expressions. 
Calculat-ons  which  consider  the  arc  to  be  of  homogeneous  temperature 
of  the  form  of  a  plane  parallel  slab  end  a  cylinder  are  described, 
mth  remits  indicated  for  the  plane  parellol  slab  using  a  simplified 
repr  esentat  i  on  of  tha  elects. -  density  and  absorptivity.  Experimental 
measurements  necessary  to  validate  the  model  ere  discussed. 
Measurements  of  the  spectral  radiance  in  tha  ultraviolet  at  different 
radial  points  are  presented.  (Author) 

Primary  Keywords;  Electric  Arcs_lasers;  Mathematical  Models;  Electric 
Discharges;  Electron  Density;  Programming 
1 Co-puter s) ;  Ultraviolet  Radiation;  Measur ament i 
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Argon,  Krypton;  Xenon;  Transport  Properties. 
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BIUMLEIN  LIKE  GENERATION  OF  LONG-PULSE.  PRECISELY  REGULATED  WAVESHAPES 
FOR  NONLINEAR  RESISTIVE  LOADS 

U  A.  Reass 

'.es  Ala-os  National  tabs,  Los  Alamos.  NM  87545 
No.  LA-liR  -81-1670  ,  4p  (01/1981). 

Availability;  DEB1025380 
NT1S 

This  paper  describes  the  criteria  utilized  in  the  design  of  a 
long-oulse.  offset-tuned  Blumlein  lire.  It  is  capable  of  100-  mu  *• 
medium  repetition  rate  (lkC),  203-kV  pulses  for  nonlinear  loads  (such 
as  klystrons),  with  a  total  power  deviation  o*  less  than  0  5% 

(rippl*,  overshoot,  and  droop,  inclusive).  (ERA  citation  06:027550) 
Primary  Keywords;  High-voltage  Pulse  Generators;  Exper i mental  Data; 

Klystrons;  Pulse  Shaoers;  Pulses;  Tuning 
Secondary  Keywords:  ERDA/420800;  NTI5DE 
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CALCULATIONS  FOR  EXPLOSIVE  MAGNETIC  GENERATORS 

S  G  H  i  bbe-i 

Informatics,  Inc..  Rockville,  MD 
lntori-i  rent.  (  10/1976  ) 

Availability;  AD-A107  746/0 
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This  'S  e  translation  of  a  Soviet  paper  which  develops  generalized 
criteria  for  optimum  design  of  an  explosive  magnetic  generator. 
Studies  on  techniques  for  pulsed  compression  of  magnetic  fields,  with 
The  resultant  high  pulse  power  generation,  ware  actively  pursued  in 
the  late  1460s  and  the  early  1970s  both  here  and  abroad.  In  recent 
years  the  interest  in  these  techniques  appears  to  have  dwindled, 
notably  in  the  U.S.  A  recent  search  by  the  Smithsonian  Sfence 
I nf ormet • on  Exchange,  in  fact  indicates  no  current  U.S.  research 
prog-am  unde-  wry  on  explosive  compression  of  magnetic  fields.  In 
contrast,  a  continuing  study  of  explosive  cumulation  ;s  being 
irainta-ned  in  the  USSR,  in  particular  under  the  direction  of 
B  i  qhe-ik  o  v  end  Lobanov  et  Novosibirsk.  These  euther  »  hrve  published  a 
series  of  papers  on  theoretical  •«'j  experimental  aspects  of  #xri',*iv» 
compression,  in  which  both  coaxial  and  planar  sandwich  geometries 
have  hr«j-i  investigated. 

Primary  Keywords  Explosive  Deconpressi on ;  Pulse  Lonorejsi on;  Pulse 
Generators;  Magnatic  Fields  Fxnlcsive  Charges 
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COLLECTIVE  ION  ACCELERATION  AND  EL'C’RON  BEAM  PROPAGATION  Ih  DIELECTRIC 

GUIDES 
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Spire  Ccrp.  Bedford.  MA  017)0 

Final  rapt.  1  Feb  ,9-31  Jan  81  Ho.  FR-10067.  59p  i0?/l»M). 
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The  propagation  of  tl«:‘ron  beam  currents  much  greats-  than  the 
space  emerge  limt  end  collective  ion  acce. oration  in  evacuated 
dielectric  guide*  was  investigated  Exnerimonts  et  Spire  and  at  the 
Gamble  I  fec>li*v  of  NRl  shew  that  the  beam  front  propagation 
velocity  'S  not  effected  by  the  dielectric  guide  downstream  from  the 
anode  '«gn)n  of  the  accelerator.  The  propagated  current,  however, 
drpengs  st-o-g’y  on  guide  parameta-s.  and  is  considerably  diminished 
in  #  shorten'd  gu • de  configuration.  Collectively  accelerated  ions 
were  not  -tse-ved  us-ng  the  40  ns.  200  keV  electron  accelerator  at 
SP'-e.  el*  nugh  *.)’■!  i*r  experiments  using  longer,  lower  energy  pulses 
•howed  cnnsiovrable  ion  accel er#t i on .  Proton  anergies  mor#  thon  14 
times  the  electron  beam  energy  warn  observed  during  the  experiment  or 
Gomble  I  in  estimated  2x(10  to  the  9th  power)  protons  at  12  MeV  or 
greats-  along  With  Jx(10  to  tha  11th  power)  protons  at  5  MeV  or 
greater  we-e  oos*-ved  in  a  s.ngle  shot  The  origin  of  tha 
collert’vely  accelerated  rroion  was  or  mi  Daily  1  n  the  anode  foil  of 
♦  hr  a-  ele-otor  Suggest  i->-s  'or  "icrtiS'f)  the  »r*'  5;  and  yield  of 
c  o 1 1 »c  t 1 v  c . y  accelerated  io>S  include  improving  the  homogeneity  of 
the  drwns‘re*m  plasma  and  reducing  the  magnetic  fteid  o 4  tha 
proorf,-at  n g  electron  boom  cur.p.-t  (Author) 
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COLLECTIVE  ION  ACCELERATION  WITH  INTENSE  RELATIVISTIC  ELECTRON  BEAMS 
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Final  rept.  No.  A F Wl~ TR - 7 5- 2 36 .  80p  (04/1976  ). 

Availability:  AD-A025  943/25T 

NT  I S 

Recent  theoretical  and  experimental  investigations  of  ion 
eccslc  at’on  occurring  when  an  intense  relativistic  electron  beam  is 
injected  into  lew  pressure  naut-el  gases  have  yielded  a  feirly 
complete  description  of  the  proerss.  In  this  report  the  experimentel 
procodu-e  and  results  of  the  collective  ion  acceleration  pr&g-en  at 
the  Air  Force  Weapons  Laboratory,  including  related  diode  and  baam 
propagation  work,  are  examined  in  detail.  Important  conclusions 
pertaining  to  the  existence  of  an  ion  acceleration  threshold  current, 
to  accelerated  ion  energy  spectra,  and  to  process  *ff icuncy  are 
reported.  (Author) 
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DIELECTRIC  MATERIALS  FOR  STRUCTURAL  APPLICATIONS  AMD  HIGM-VOLTASF 
ZNil/L  ATJJN  IN  DEIONIZED  W*TER  FOR  ‘’ARTICLE-BEAM  ACCELERATORS 
J . P  F  urau  s 

Sand  a  Labs,  Albuque* qua,  NM  57115 
he  SAND-81-1 71 3C.  4 p  (Cl/1981). 

Availability  DL51027?03 
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The  pulsed  ere- 3/  programs  at  Sandie  Nat:nnal  labcrattnis  (SNlA) 
have  eften  required  d'eleotric  mater-els  that  provide  •  dual  role  of 
high  voltagp  '.isd’rtion  as  ..rail  as  critical  structural  Support.  Cne 
typical  applicat'o-  »s  the  d . el  net r « c  tension  rods  far  the  trigetro-' 
gas  switch  usee  o->  tne  RBFa-I  Accel  or  a-.or .  This  naoer  describes  the 
performance  of  dielectric  m-tari.sls  use-.i  in  the  past  and  -ecert 
evaluations  of  alternative  materials  that  ie  ,»  resulted  in 
significant  cost  end  pe-fo- -ience  >nr ovcmeit a.  (ERA  citation 
06  ;  029174  ) 
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DIRECT  CONTROL  OF  LARGE  POWER  SERIES  TRIODES  WITH  TRANSISTORS  FOR  HIGH 
VOLTAGE  POWER  SOURCE 

M.  Fykuda  end  K.  Matsuure 

Nagoya  University,  Nagoya.  Japan 

(02/1979) . 

Ava i laoi 1 i tv :  IPPJ-DT-62 
HTIS 

The  control  of  h;gh  voltage,  large  power  output  is  often  required 
in  high  frequency  power  soirees  for  plasma  experiments.  For  this 
purpose,  power  transmitte-  tubes  such  as  triodes  or  tetrodes  have 
been  used  as  the  series  control  tubes.  However,  in  case  of  large 
power,  t’-e  criving  power  for  the  series  control  tubes  also  becomes 
large  and  it  leads  to  the  requirement  of  large  space  and  high  cost. 
In  ur-Jer  to  solve  such  problem,  the  driving  with  transistor  circuits 
has  been  e»per rmented.  Transistor  circuits  permit  large  currant,  but 
have  comparatively  low  withstand  voltage.  However,  the  problem  of 
withstand  voltage  has  boen  solved  by  employing  multi-stage  series 
connection  Fw j*.  thr  transistor  circuit  used  has  been  analyzed,  and 
the  testing  cicuit  wts  produced  for  trial  and  tested  The  selected 
transistors  n>,«  2SD520  of  Doilington  connection  as  the  main 
t«inv)'cr.  and  2SC945  or  FET  2SK96C  es  the  prestage  transistor.  The 
Power  source  ,.'f  ♦  ?*(<  V  to  -1*0!*  V  has  been  prepared.  In  general,  such 
a  c.r.-u't  tv  Js  t's  cause  parasitic  oscillet'or,  (of  seve“al  M'z)-  To 
pm, vent  this  .  sc i 1 lr t • on ,  cspacito's  of  approximately  1 0  0  p F  were 
conrertecJ  in  ix.rallol  with  bleeder  resistors.  These  capacities  did 
ngt  affect  the  response  speed  of  the  system.  Since  the  transistor 
failure;,  r.  s  If  h  a  systen  «ny  cause  load  breakage-  the  circuit  must 
to  ur’ti  :*('('  by  emo.oying  cur-ant  limiters  ..ach  es  fast  blowing  fuses 
and  Ze>  er  i-c-dos  for  the  i.r«hction  from  surge  voltage.  In  the 
n**a-: t  •  »;a  1  1  y  sro.ieo 
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EXPERIMENTS  IN  MAGNETIC  SWITCHING 
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"ingretic  switching  offers  ai  alternative  to  overcoming  the 
rpp  fntv  and  life  limitations  of  the  seork  gaps  in  tha  El  A/AT  A 
nd-rtmn  accel  erators.  The  principle  has  bean  applied  for  many  years 
to  reda-  modulators  but  at  much  lower  power  levels  end  longer  puls* 
lengths.  CoMre-.it  i  vely  recent  developments  in  magnetic  materials 
• c  go  *  ho  r  with  some  optimal  circuits  have  made  it  Possible  to  go  well 
hnyond  the  state  of  the  art  A  magnetic  modulator  has  been  built 
.  ->  *  r  h  sters  on  and  compresses  a  2  5  kV,  5  mu  s  pulse  into  a  250  kV«  50 
-s  oulse.  *  second  nagnetic  modulator  has  been  built  and  installed  to 
-  cn  l  are  foui  Murrains  and  spark  gaos  in  order  to  provide  triggers 
♦or  tt-e  co-olrtt  E:*  injector  end  accelerator  ,  The  paper  outlines 
so-*e  practical  and  theoretical  cons  i  der  at  i  ons  effecting  the  design  of 
tun  iac->et>c  Pulse  gene-ator  (ERA  citation  06:024087  ) 
p •  wnr  y  isyword-.  linear  Accelerators;  Switching  Circuits;  Kev  Range 
IOC-1000;  Kilo  Amo  Beam  Currents;  Magnetic  Fields; 
f’cculatipn;  Ptrformaic*;  Pulse  Generators;  Trigger 
C i i cu ’ * s 
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EXPERIMENTS  ON  THE  INTERACTION  OF  HlGMPOWER  MICROWAVES  WITH  AIR 
W  M .  Bo  1 1  an ,  R.K.  Parker  and  U.M.  Black 
M’sston  Res a*rch  Core,  Alaxanar ia.  VA 

Final  root.  A  Apr  80-4  Jun  81  No.  HRC/WDC-R-01 5  *  3?p  (07/1981). 
Availability:  AD-A106  3*0/8 

NT  I S 

The  physics  of  gas  breakdown  for  large  collision  frequency. 
nu/om«ga  >1.  is  being  pursued  at  the  Naval  Research  Laboratory.  The 
hybrid  inverted  coaxial  magnetron,  50CMW.  5.2  Oh*.  50ns  pulse  width, 
allows  i nvesti gat i on  of  gas  breakdown  in  the  high  'o'omega  reg'me. 

The  35  Ghz  gyrotron,  150KW.  500pps,  ellows  invest • get i on  in  e 
moderate  nu/omega  regime.  Large  gas  breakdown  plasma  densities  have 
been  measures,  n  approx.  100  n  sub  c.  Spectral  maasuremonts  have  been 
rrdc  showing  only  excitation  of  molecular  bands.  Pr|i iain»ry 
propagation  experiments  have  also  baen  performed  (Author) 

Pr-mary  Keywords  Gas  Breakdown;  Plasma  Generators;  Air;  Molecular 
Spectroscopy;  Emission  Spectra;  Pulse  Generators: 
Band  Spectra*  Radi  of requency  Power;  Molecular 
Structure.  Ka  Band;  Langmuir  Probes;  5  Band. 
Magnetrons.  Physics 

Secondary  Keywords:  Inverted  Magnetrons;  Coaxial  Magnetrons;  Circular 
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HIGH-VOLTAGE  AIR-CORE  PULSE  TRANSFORMERS 

G . J  Rohwe i i 

Sendie  lebs«  Albuouerque.  NM  87115 
No.  SAN0-80-0A51 .  34 P  ( 06/1981 ) 

Availability:  DE8103C999 
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High  voltage  air  core  Pulse  transformers  ere  best  suited  to 
eppl  cotions  outside  the  normal  ranges  of  conventional  magnetic  core 
t ransf ormer s .  In  general  these  include  charge  transfer  at  high  power 
levels  and  fast  pulse  generation  with  comparat i vely  low  energy.  When 
properly  designed  and  constructed,  they  are  capable  of  delivering 
high  energy  transfer  efficiency  end  have  demonstrated  superior  high 
voltage  endurance-  The  general  types  designed  for  high  voltage  pulse 
generation  and  energy  transfer  applications  are  described.  Special 
emphasis  is  given  to  pulse  charging  systems  which  operate  up  to  the 
r>ui  1 1 -megevo  1 1  range.  (ERA  citation  04:033657  ) 

Primary  Keywords-  High-voltage  Pulso  Generators;  T ransf or«*r» ;  Design; 

Eddy  Currents;  Electrical  Insulation;  Electronic 
Circuits;  Equivalent  Circuits.  Operation;  T-igo«r 
C i rcui t  s .  uses 
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FAST.  VERSATILE  POCKELS  CELL  DRIVER 
J.A.  C'cles.  DC  Downs  and  P.J.  Ku'zenga 
;anr»,-;«  l  'v#-"0"p  Lab.  Livermore.  CA  94550 
•Jn  '.:*.-«*■  7;  *o  (  34/1981  1  . 

Avc.  ft  i i ty  Of  8 1 02A  34  5 

NT  IS 

Vacuum  planar  tr^odes,  normally  used  in  S-Band  radar  applications. 
e*n  «-,J  sr  i('vt  as  excellent  switch  tubes  in  fast*  low  jitter  pulse 
g»-ff»’5M  .aser  systems  have  need  of  such  gene'etors  for  driving 
Fornfii  calls.  Development  work  in  this  area  has  resulted  in  three 
f .:c istivo  driver  dec  gns.  The  present  two-chassis  un»t  will  serve  as 
a  standard  d-ivpr  in  ♦  >q  Nova  and  Novette  laser  systems.  This 
asse-c.y  a  capable  of  driving  nine  kilovolts  into  75  ohms  with  three 
ifm  «econds  risotimo  and  less  than  100  picoseconds  short  term  jitter, 
Rise  mo  fall  times  of  approximately  two  nanoseconds  are  available  at 
h,il*  output  voltage  swing.  (ERA  citation  06:032)44) 

Pr*ra-y  Rsv-.-rds:  laaers.  Nova  Facility:  Pockels  Cell;  Pulse 

G.inerAtors;  Design;  Performance;  Pulse  Rise  Time; 
Pulse  Shapers;  Switches;  Switching  Circuits;  Tnodo 
Tufces 
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FIBER  OPTIC  TELEMETRY  SYSTEM  FOR  Lll  HIGH-VOLTAGE  TEST  5T AND 

J.P.  Richter 

Lawrence  Livermore  Lab.  Livermoro,  CA  94550 
Ho  CCMF-77’529-79.  6p  (10/1977). 

Availability:  UCRL-79688 
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This  paper  describes  the  Fiber  Optic  Telemetry  System  designed  to 
operate  in  the  hostile  particle  and  electromagnetic  radiation 
environment  of  the  High  Voltage  Test  Stand.  It  discusses  system 
criteria,  components,  packaging,  and  performance.  In  all  teats  to 
date,  the  system  exceeds  its  design  goals  with  very  comfortable 
margns  It  >9  well  advanced  into  the  fabrication  stages  with  all 
crucial  components  tested  and  only  stra i ghtf onward  TTL  (Transistor 
Transistor  Logic)  circuitry  to  be  completed.  (ERA  citation  03:020715) 
Prii"i-y  *eywo-ds:  Data  T  r  an«mi  sii  on ;  Neutral  Beam  Sources;  Optical 
Eouipmort;  Design;  Telemetry;  Test  Facilities 
Secondary  Keywords  ERDA/ 700205 ;  Fiber  Optics  Transmission  Lines; 

Telemetering  Equipment;  High  Voltage  Test  Stand: 

NTISDE 


HIGH  VOLTAGE  PULSE  GENERATOR  FOR  INFLECTOR 
S.  Aseoka.  M.  Mutou  and  T.  Yamakewa 
Tokyo  Uni v  (Japan).  Inst,  for  Nuclear  Study. 

(<)*.  1  979)  . 

Availability:  INS-TM-121 

NT  IS 

Recently*  in  injector  Jirac  for  TN5  1.3  GeV  electron  synchrotron 
was  reconstructed  and  *he  iu‘out  beam  anergy  of  the  linac  was 
increased  from  9  MeV  t»  1'  m*.V  .  ThurqTo'c,  m  order  to  inc-ease  the 
inf’ector  voltage  a  -w  power  supply  has  been  r occn? t 'ucted .  The  new 
pcwe r  supply  consists  of  a  line  type  pulsar  and  a  pulse  t ransf ornir 
wth  step  up  ratio  1  12.  and  generates  the  pulse  of  96  KV  height.  6 

mu  sec  w'dth  with  rjodi^ion  rate  of  22  Hr  It  has  been  Operating 
very  ,iell.  (Atom<nde<  C'tat;o'i  11:538354) 

Pr mery  Keyword*-  Tokyo  Synchrotron:  Migh-voltage  Pulse  Generators;  Hr 
Pange;  . irja-  Aceelora* ors ;  Performance;  Power 
Supplies.  Specifications:  Transformers 
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HIGH  VOLTAGE.  MAGNETICALLY  SWITCHED  PUL5ED  POUER  5YSTEMS 
J.P.  VsrDevender  end  R.A.  Reher 
Sandia  Labs.  Albuquerque.  Nm  87115 
No  SAND-81-8754C,  12p  (01/1981) 

Availability:  OE81026290 

NT  IS 

The  principles  of  magnetic  switching  era  briefly  described.  Then 
the  results  of  experiments  on  the  following  substartive  topics  for 
magnet’c  switch:. g  are  cresented-  material  properties  and  how  they 
relate  to  switch  carfermance.  rtsetime  1 i m i t at t or s .  and  core 
insuiation  Magnetic  swtehirg  IS  then  evaluated  from  a  system 
perspective.  An  ideal'zen  p*lse  oouer  system  with  203  kJ  or  stored 
in«'g/  and  a  43  r,s  nutnut  noise  s  examined  The  mu  1 1  i  -mega  vo  1 1 
electrical  insulation  r*quiM-*nti  impose  limitations  on  the 
switches  The  cost  of  the  mag  eticelly  Sw • tr nod  system  exceeds  the 
cost  of  the  conventional  s<*pe*  power  generate'  Svste-  by  up  to  75X 
The  potential  for  reliability  r tor oduci h  l i t y ,  and  repetitive  puis# 
capability  must  be  eva'-atei  *.ir  eack’  application  to  offset  the 
increased  cost.  TtR*  r--a‘  o'  06  Q,'65t> 

Primary  Keywords:  Migh-vrl  -* •’ulse  Generators.  Design;  P#rf.'a*nc«. 
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LOW  FREQUENCE  PULSE  GENERATOR  APPARATUS 

D.c.  la  fiarrg 

Department  of  the  Air  Force*  Washington,  DC 

Pr  tent  Application  No.  PAT -APPL -6-227  557.  13p  (08/1981). 

Availability:  AD-D008  749/4 

NT  1 5 

The  present  invention  utilizes  one  of  a  plurality  of  variable 
Capacitors  which  m/.y  be  switched  into  an  R-C  timing  network  tc 
establ-sh  the  pulse  repetition  ratu  of  the  pulse  generating  crcuit. 
The  output  ?f  the  pulse  generator  unit  is  amplified  and  applied  to  a 
Predetermined  counter  unit  wherein,  upon  accumulation  of  the  o#i' red 
count,  en  interrupt  signal  is  generated.  The  interrupt  signal  which 
is  applied  to  tne  pulse  generator  unit  disables  the  Pulse  output  end 
thereby  allows  the  goreratior  of  a  predaterm i n#d  numbtr  of  pulses  It 
is  one  object  of  the  present  invention,  therefore,  to  provide  an 
improved  low  frequency  pulse  gererotor  arnorotus.  It  is  another 
object  c 4  the  invention  to  provide  an  improved  low  frequency  pulse 
generate*'  apparatus  whe-ein  the  eulse  sequence  is  terminated  upon 
reaching  a  pr*determi ned  Pulse  count .  It  is  another  object  of  the 
invention  to  provide  an  improved  low  frequency  puls#  generator 
apparatus  to  provide  preset  total  number  of  output  pulses  at  a 
selected  pu*se  rate.  It  is  yet  another  object  of  the  invention  to 
provide  an  improved  low  frequency  pulse  generator  apparatus  wherein 
the  preselected  Pulse  counting  sequence  will  resume  uni nterrupted 
after  on  interruption  in  the  counting  sequence. 

Pnmory  Keywords:  Patent  Applications;  Pulse  Generators;  Variable 

Capacitors;  Pulso  Counters;  Counting  Methods;  Low 
Frequency:  Pulse  Rate;  Output;  Counters;  Pulses: 
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LOW  NOISE.  LARGE  DYNAMIC  RANGE  PULSE  AMPLIFIER 
J.  Colas  and  J.C.  lacotte 
Grenoble-1  University.  Annecy,  France 
(03/1980) . 

Availability:  IARP-80-02 
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We  Have  developed  a  low  noise,  high  dynamic  range  low  cost 
amplifie-  This  amplifier  will  enuip  the  shower  position  detector 
(current  division  reacout)  end  the  photomultipliers  of  the  forward 
electromagnetic  color  i  meter  in  the  UAL  expor  i  merit  (CERN  anti  PP 
collide''.  (Atommdex  citotion  11-566  132  ) 

Primary  Keywords  Pulse  Amplifiers;  Shower  Counters;  Calorimeters; 

Design;  Photomultipliers-  Pr0ton-entiproton 
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MPD  INTENSE  BEAM  PULSER 
p  J  lurch  and  I  M  Vmkovitsky 
Department  of  th»  Navy,  Washington,  DC 
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Availability:  AD-P008  730/4 
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An  MPD  intense  beam  pulsar  for  generating  high  voltage,  intense 
charged  porticle  beams  utilizing  an  elect romeehani ca 1  energy  source 
and  inductive  energy  storage  in  combination  with  •  plasma  opening 
Switch  including  a  source  o'  directed  plasma  flow,  e  diode  for 
accelerating  pa-ticles  *n  the  plasma  flowing  from  the  source,  end  • 
plasma  flew  truncation  circuit.  In  operation,  a  controlled  plasma 
flow  is  used  to  conduct  current  from  the  energy  source  in  order  to 
suooly  a  dos*red  amount  of  energy  to  the  magnetic  field  in  the  volume 
Surrounding  the  plasma  flow  Truncation  of  the  Plasma  flow  between 
tne  electrodes  forming  the  diode  then  provides  e  high  voltage  in  e 
short  pulse  which  generates  a  high  energy  charged  par t i cle  beam. 

Thus,  the  magnetic  energy  store  surrounding  the  diode  plasma  flow  is 
crurlod  directly  to  the  intense  particle  beam.  (Author) 

Primary  Key^'.'ds  Patent  Applications;  Pulse  Generators,  Plesme 
Generators;  Particle  teams;  Magnetic  Fields; 
Electromechanical  Devices;  Nigh  Voltage; 
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„  ,  _  _  PARTIAL  DISCHARGE  TESTING  OF  BULK  TRANSFORMER  OIL 
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Availability:  CE8mS66S 
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The  oan.ration  of  partial  discharges  in  bulk  transformer  oil  has 
D*an  investigated  expar i nantal  1  v  to  dvtimina  the  dominant  conditions 
Which  contribute  to  their  formation  and  growth  undtr  repetitive 
impulse  stressos.  The  motivation  for  conducting  these  supar i mont s 
arose  from  a  problem  with  partial  discharges  and  oroakdowns  occurring 
in  the  insulating  oil  around  the  high  voltage  switch  in  a  continuous 
running  1  5  MV  repetitive  pulsar  system.  From  the  experiment  it  was 
found  that  -epetitive  stressing  caused  low  level  field  ionization 
•round  the  electrodes  which  led  to  bubble  formation  and  eventually 
Pcrtie  discharges.  There  were  also  quolitative  indications  of  charge 
occumiietton  'n  the  oil.  Pho t ogr aph i c  recorflj  of  numerous  shot 
sequences  wc-t  used  to  study  t».e  phenomena.  (ERA  citation  06:023459) 
primary  Keywords  Insulating  Oils;  Transformers;  Breakdown;  Dielectric 
Properties;  Electric  Discharges;  Experimental  Data; 
Pulse  Generators 
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PERFORMANCES  of  THE  OUTLET  PULSE  VALVE  FOR  THE  PROTON  SOURCE  OF  THE  1-2 
LINEAR  ACCELERATOR 

V.A.  Batalin,  A. A.  Kolomiets  end  B.X.  Kondrat’av 

GKAE  Atomic  Energy  Institute.  Moscow.  USSR 
(  0  1/197  9  ) . 

Availability:  ITEF-9?( 1979) 

NTIS 

Described  are  tha  design,  operating  characteristics  and  work 
peculiarities  of  •  pulse  valve,  fixed  on  the  outlet  of  ion 
d uoplasmat ron  source  of  the  1-2  linear  aceele-ator  for  the  reduction 
of  gas  flow  rate.  The  average  gas  flow  rate  constitutes  10  cm  qxp  3 
/h.  beam  current  on  the  outlet  of  the  injaetor  is  1.2  A,  duration  of 
the  currant  pulse  is  30  mu  s,  repetition  frequency  -  up  to  2  pulse:  a 
second.  Given  are  on  equation,  describing  gas  regime  of  tha  ion 
source  and  its  solution  for  tha  regime  with  pulse  gas  injection  in 
the  source  and  the  regime  with  pulse  gas  extraction  from  the  source. 
Considered  ora  tha  curves  of  gas  pressure  change  in  a  discharge 
chamber  depending  on  time  for  both  regimes.  Evaluations,  made  on  the 
evomple  of  the  ion  source  of  the  I~2  linear  accelerator  show  that  the 
use  of  the  oulse  valve  on  the  outlet  permits  to  essentially  decrease 
average  gas  flow  rate  es  well  as  to  avoid  shortcomings,  connected 
with  operation  «t  large  volume  of  the  discharge  chamber  and  essential 
duration  of  tha  beam  current  pulse.  (Atomindex  citation  11:555263) 

Primary  Keywords:  Proton  Sources;  Flowsheets;  Gas  Flow;  Nigh  Vacuum; 
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The  transport  of  power  through  a  vacuum  insulator  without 
flashover  and  through  a  short,  self -magnet i cal ly  insulated 
transmission  Line  without  gap  shorting  severely  constrains  tha  stored 
energy  0f  the  inductive  load  for  30  ns  to  300  n*  drive  times.  An 
electrostatic  gap  closure  mechanism  is  presented  and  evaluated.  The 
goo  closure  constraints  are  then  comb;..ed  with  constraints  irposed  by 
magnetic  insulation  of  the  electrc  is  from  the  cathode  and  by  the 
vacuum  insulotor  flashover  to  examine  the  vacuum  power  flow  from  a 
system-  point  of  view.  It  is  concluded  that  mui t imaya joule  drivers 
will  be  mult i -megavolt  sources.  (ERA  citation  06:92799’) 

Primory  Keywords:  Inertial  Confinement;  Pulso  Generators  Electrode:; 

Performance;  Powor  Supplies.  Soa-k  Gap 
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PRIME  ROVER  TO  PULSE  CONDITIONING  INTERFACE  METHODT. 
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AC  and  DC  resonant  charging  hardware  tests  ware  conducted  with  a 
1SKW  DOD  standsro  400  HZ  generator  as  prime  power.  DC  resonant 
charging  caused  vibrations  of  the  generator  at  the  pulsing  frequency 
end  instability  of  tne  voltage  regulator  due  to  the  very  irregular 
generator  voltage  waveform.  The  input  DC  voltng#  to  the  pulsar  sagged 
causing  the  p»r*  ri*a'  :#  to  be  lower  than  expected.  An  analysis  of 
this  problem  an-'  *  he  theory  to  account  for  this  *eg  is  presented. 
Problems  with  *» e  triggering  of  AC  resonant  charging  were  net  solved 
in  time  for  this  report.  Tha  experimental  set  up  of  AC  resonant 
charging  is  p-esented.  AC  resonant  charging  caused  no  negative  impact 
on  the  generator  which  is  a  great  advantage  over  DC  resonant 


charging.  (Author) 
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A  new  electron  beam  inject?"  ovn  has  been  developed  to  produce 
Pulsed  relativistic  electron  h*rr?  w*h  a  power  of  10  to  the  19th 
power  watts.  The  annual  -  shaped  beam  propagates  'n  a  naynetic  field 
with  *ff  ciencies  approaching  '.CX.  end  its  radius  may  be  controlled 
by  the  magnetic  field  conf i gurol i an  Typical  results  obtained  with 
4-inch  diameter  cathode  are  rcpor*ed.  (Author  ) 
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(12/1980) . 

Avai labi 1 i ty:  SAND-80-1987 
NTIS 

There  are  system  advantages  to  producing  power  for  electromagnetic 
propulsion  by  real-time  generation  rather  than  by  a  sequence  of 
generation-storage-switching.  The  best  typo  of  generator  for  tM  s 
purpose  is  the  flux  compression  generator.  Different  types  of  flu* 
compression  generator  which  have  bean  developed  at  Sandta  National 
Laboratories  are  reviewed  and  their  applicoticns  to  electric 
launching  are  discussed.  New  experimental  facilities  fer  producing 
more  powerful  generators  era  described  end  cost  comparisons  are  made. 
(ERA  citation  06:022426) 

Primary  Keywords:  Pulse  Generators;  Railgun  Accelerator s ;  Cost; 

Design;  Magnetic  Compression;  Power  Demand; 

Propulsion;  Pulsar  Concept;  Research  Programs; 

Superconducting  Magnets 
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PULSED  POWER  RESEARCH  COLLOQUIUM 

M.  Kristiansen 

Texas  Tech  University,  Lubbock,  IX  79409 

Annual  rept.  1  Me-  80-28  Feb  81  (07/1981). 

Availability:  AD-A105  770/2 
NT  I G 

A  Pulsed  Power  Lecture  Series  is  being  conducted  by  Texas  Tech 
University  for  the  U.S.  Air  Force.  Modular  i nstruct i onal  material  for 
use  in  this  lecture  series  is  being  developed.  Each  module  is  a 
self-consistent  discussion  o *  some  aspect  of  pulsed  power  technology. 
The  contents  rongo  from  the  very  basic  (e.g.  basic  EM  field  theory) 
to  advanced,  modern  topics,  such  as  magnetic  switching.  The  lectures 
are  delivered  every  two  weeks  <?t  the  Air  Force  Institute  of 
Technology  and  the  Air  Force  Weopcns  Laboratory.  The  speakers  then 
provide  a  written  text  of  their  lecture,  wh>ch  is  edited  and 
published  in  modular  form  by  Texas  Tech  University.  It  is  planned  to 
reissue  these  modules  in  report  or  book  form  et  e  later  date.  A  total 
of  about  50  modules  are  planned.  Some  30  lecturers  have  been 
o-sfontori,  to  data,  and  about  12  modules  have  been  issued.  (Author) 

Primary  Keywords;  Power  Supplies;  Pulse  Generators,  8 i bl i ographi es; 

Lectures;  Research  Management:  Symposia;  Technology 
Forecast i ng 

Secondary  Keywords:  NTI5D0CXA;  NT ISD00AF 


STNIPLINE  MAGNETIC  MODULATORS  FOR  LASERS  AND  ACCELERATORS 

W.C.  Kunnally 

Los  Alamos  National  labs,  Los  Alamos,  NM  87545 

No.  IA-UR-81-1553.  5p  (01/1981). 

Availability:  DF81025258 

NT  IS 

The  basics  of  magnetic  modulator*  including  magnetic  element  and 
circuit  cor.s'dereti  ons  as  applied  to  accelerators  end  lasers 
requiring  repetitive  (1  to  10  kHz),  high  voltage  (50  to  500  kV), 
short  pulse  (SO  to  100  ns)  are  discussed.  The  scaling  of  anargy 
losses  and  switching  parameters  with  material  are  included.  (ERA 
citation  tb;S27SkB) 

Primary  Keywords:  High-voltage  Pulse  Generators;  Accelerators;  Design; 

Lasers;  Magnet* 

Secondary  Keywords;  ERDA/420800;  NTISDE 


SUB-NANOSECOND  v*TTER.  RF°ETITIVE  IMPULSE  GENERATORS  FOR  HIGH 
F.nULUITY  APPLICATIONS 
G  J.  Kreusse  and  W.j.  Serjeant 
Los  Alamos  Nationsl  Labs,  Los  Alamos,  NM  87545 
Ho  CONF-810659-S,  7p  (01/1981) 

Avai iPhi I i ty •  LA- J»-81-1655 
N'IS 

low  jitter,  hi vh  reliability  impulse  generator  development  has 
recently  become  cf  ever  muPi'inj  importance  for  developing  nuclear 
V,6';s  and  weapons  arpl ' cot' ons.  The  research  and  development  of 
very  low  jitter  (<  30  ps),  mul t i k i 1 ovo 1 t  generators  for  high 
reliability,  minimum  maintenance  trigger  applications  utilizing  a  new 
class  of  hi gh-pressjre  tetrode  thyratrons  now  commercially  available 
a-e  described.  T) «  -verall  systom  design  philosophy  is  described 
Followed  hy  a  data  i.ed  analysis  of  the  subsystem  component  elements. 

A  mul  *  i  *  v.i- ’  obi  p  experimental  analysis  of  this  new  tetrode  thyretron 
u  -de- token,  in  «  low- i nduc tanco  conf i gurati on,  as  a  function  of 
externally  available  parameters.  For  specific  thyretron  trigger 
iid  ’ions,  rise  times  of  18  rs  into  6.0-  omega  loeds  were  achieved 
at  7'tters  as  low  as  24  ps.  Using  this  database,  an  integrated 
trigger  generator  system  with  solid-state  front-end  »•  described  in 
soma  detail.  The  generator  was  developed  to  serve  es  the  Master 
Trigger  Osnerator  fer  a  large  neutrino  detector  installation  at  the 
Los  Alamos  Meson  Physics  Facility.  (ERA  citation  06:024100) 

Primary  Keywords;  FlrSh  Tubes.  Migh-vcltage  Pulse  Generators: 

Capacitive  Energy  Storage  Eauipment:  Capacitors; 

Design;  Electronic  f 1 rcuitl!  Neutrino  Detection; 

Pulse  Generator*,  pulse  Rise  Time;  Thyratrons; 
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8,07  TEST  STAND  FOR  MAGNETRON  H  NEGATIVE  ION  SOURCE  AT  IPP-NA60YA 
H.  Okomura .  T.  Kuroda  end  A.  M'yahara 
Nagv.ya  University,  Nagoya,  Japan 
ho.  1PPJ-1-33.  22p  (02/1981). 

Availability;  N81-25811/5 
NTIS 

Test  facilities  for  the  development  of  magnetron  H(->  ion  sourca 
cons  sts  of  the  vacuum  system,  power  supplies,  diagnostic  equipment, 
and  thqir  controlling  electronics.  Schematics  ara  presented  and 
relevant  items  described  including  sequence  control,  optical  llfiks, 
th«  charged  pulse  forming  network,  the  extractor  power  supply,  magnet 
pr^ir  Supcly.  temperature  control  of  the  cesium  feeder,  and  the 
Pulsed  valve  driver.  Noise  problems  and  diagnostics  of#  also 


c  on  s ' Her  ed 
Pr  ~arv  Keywords; 

Secondary  Keywords; 


Ion  Sources;  Magnetrons;  Negative  Ions;  Test 
Facilities;  High  Voltages;  Optical  Waveguides;  Puls# 
Generators,  Temperature  Control;  Vacuum  Chambers 
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tht-rataon  mar*  high  voltage  generator 


T . F  .  J  .  Ew*n i zky 
Department  of  th*  Army.  Washington,  DC 
Fatant  Aool  i  c*t  i  on  No.  PAT-APPl-6-224  604. 
*v«il»bility:  AD-DCC8  183/6 

NT  IS 


Up  102/1981). 


7*»j»  invention  relate *  to  »  high  voltage  pul**  9*n«r*tur  of  th# 
H*r*  type •  in  which  capacitor*  art  charged  in  parallel  and  discharged 
•h  »*ries.  Amongst  the  many  techniques  for  producing  high  voltage 
pulses,  th.  Marx  generator  is  probably  the  best  known  and  most  widely 
used.  For  the  combination  of  short  risetime  and  low  output  impendence 
(i.e.  high  power),  large  energy,  high  efficiency  and  waveform 
flexibility  --  the  Her*  principle  s  peerless.  In  response  te  the 
recognize-  need  for  a  Marx  generator  capable  of  a  high  repetition 
rate.  I  hr ve  investigated  Marx  circuitry  using  modern  thyratrons  as 
the  sw’tThing  eie-ients  Because  of  the  relatively  high  voitege 
trigge-  requirements  of  srark  gaps.  Marx  circuitry  developed  for 
these  dnvices  has  concentrated  on  achieving  •  balance  between 
hold  oft  reliability  and  triggering  schemes  that  produce  an  orderly 
erect  «cn  <-oc*e.  so  th**-  predictable  output  Pulses  may  be  real  zed 
h-gh  rsretit»cr*  rate  capability,  lew  voltage  trigger  requirements, 
and  high  reliability  a--*  well  known  thyretron  char  acter  i  st  i  cs  when 
USrd  in  a  conventional  manner.  However,  particular  problems  arise 
with  the  use  of  thyretron*  in  a  Marx  circuit,  such  as  both  external 
and  internal  arcing,  because  of  progress! vel y  increasing  overvoltages 

Pr  i  nn'y  Xevutoraa  Patent  top  2  >  cot  <  on  * :  Pulse  G«ner*  ters;  Transfomr'i., 
Winding.  Thy-atrcns;  Switching.  Secondary,  Pulses, 
Inductors:  Output 

Secondary  Keywords:  Mark  Generators;  NTISCPA 
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VARIABLE  PULSE-WIDTH  GENERATOR 


L-E.  BOLLINGER 
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4TH  INTERNATIONAL  TOPICAL  CONFERENCE  ON  HIGH-POWER  ELECTRON  AND 
ION-BEAM  RESEARCH  AND  TECHNOLOGY 

J.R.  Neighbours 

Office  of  Naval  Research,  London,  U* 

Conference  r«pt.  No.  QNPL-C'6-81.  16d  (1C/198D. 

Availability:  AD-A1C8J5J/4 

NT  1 S 

The  Fourth  Internet i onol  Topicel  Conference  on  Migh-Powar  Electron 
and  Ion-Beam  Research  and  Technology  program  included  electron  and 
ion  beam  generators.  beam  transport  plasma  r.aat  ng  and  free  electron 
lasers.  This  report  is  principally  about  to-eig-  research  results  It 
also  contains  a  1 : st  of  speakers  and  the  topics  discussed 
Primary  Keywords:  Electron  Accelerator s;  Ion  Accelarotor s;  Heating. 

P 1 asmas( Phygi cs > !  Pumpi ng( £ lect rem cs ) .  Electrical 
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LARGE  OUTPUT  MILLIMICROSECOND  IMPULSE  GENERATOR  USING  ELECTROMAGNETIC 
SHOCK  WAVES 
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FTD.  W- ight-Patterson  AFB.  OH 
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OPERATION  OF  A  SCO  Kv.  100  HZ,  30  FW  AVERAGE  POWER  PJLSER 
M  T.  Bu  1 1  r  oil  end  G.J.  Rohwem 
Sandia  labs.  A 1  buq-u*r  q^  e  ,  NM  87113 
ho.  COHF - > 8 06 76 -  1 .  6p  (Cl-  1  978  ). 

Acailfu.i  ty:  SAND ' 78 -  0 9 3 3C 

Applications  for  efficient  and  reliable  puIs*  power  systems  with 
long  l»fet.m#s  C  > 1 0  axp  8  shots'  *-#  foreseen  for  electron  beam 
generaf-rs.  heavy  » on  *ccel#'ators  and  lasers  leading  eventually  to 
i oa-  1 1 a  1  1 y  cor  * i ned  fusion  r#nctor».  These  s\ stems  w  11  hav#  to  be 
cerable  t '  e  »*>t > ruous  oD*rat>or  for  suste  i*-  periods  w  tde-t 
r#q»  ring  m  .1  ,  p  ►  mantenenca  or  r*oa'r.  High  '■st'itii'g  off  curncy  wii* 
be  rarjui  l  rot  o~ly  to  power  rjni,iption  but  aiso  to  ovoid 

heat  *-u  q  ,i  end  consequent  damage  to  components-  Th*  system 
ciesc-*b#fi  n  this  paper  represents  en  initial  effort  to  develop  *n 
*f*»C'0"t  energy  handling  high  volteoa  puise:  'o  study  the  problems 
f  f  l  c  ;  *»  corpo-c-t*  (ERA  ntatui'  J*  OO^OS,  ! 

°  r  «#iy  le/wcrds  l  ■  -a-  Accele*  atom .  Po«»*  Surpi  '•»;  Oesign; 

E  *  t  ■  l  e->cy,  Elect'nn  Ream  fi.<act  on;  Electron  €ea» 
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(BREAKDOWN  STUDIES) 
iVacuum,  E.'ectrical) 

A  MODEL  FOR  DC  INTERRUPTION  IN  DIFFUSE  VACUUM  ARCS 
S  E.  Childs  and  AN.  Greenwood 

Rerselaar  Polytechnic  Institute,  Troy,  NY  12181 

IEEE  Transactions  On  Plasma  Science.  Vol  PS-8.  No.  4.  pp  289-294 
M 2/1980) . 

A  thaorat'cal  modal  for  currant  interruption  in  a  diffuse  vacuum 
a  c  w i t h  rc  commutation  if  dascribad.  Before  rurren t  zero  the 
mtaraiectrode  plasma  is  modeled  as  an  ion-neutral  fluid  through 
wn •  ch  electrons  are  flowing.  After  current  zero  a  pos'tiv*  ion  sheath 
grows  -nto  th*  plasma  fre -  the  former  anode,  driven  by  th#  transient 
recovery  voltage.  Using  tv  basic  law*  of  consarvat i on .  th#  dacey  of 
♦h#  plasma  du-ing  commutation  is  evaluated  numerically,  enabling  th# 
post-arc  current,  th*  electric  field  at  th#  former  anode,  and  th# 
powjr  input  te  this  electrode  after  currant  zero  to  be  calculated. 
e o r  copper  electrodes,  with  a  commutation  time  of  30  microsecond*. 

.he  >  on  density  and  velocity  at  current  zero  ar*  23  percent  #np  .*5 
percent  o'  th*ir  respective  steady  state  value*.  Th#  calculated 
ocst-erc  currents  of  tens  of  amps  ar#  in  good  agreement  with 
•  «o#r i m#n t a  1  data.  The  post-arc  data  generated  with  thi*  model  can  ba 
used  to  study  reigniticr,  mechanisms  end  *h#  interrupting  capebiHty 
of  different  contact  materials.  19  R*fs. 

Primary  Tfvnordj  Vacuum  Arc;  Diffusa  Arc:  Fluid  Model;  Ion  Sheath;  DC 
Current  Inter rupt ' on ;  Copper  Elactrcdes;  Theory 
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A  HALF  MEGAWATT  PULSE  FORMING  NETWORK  iPFN) 

J-E.  Creadon  and  R.A.  Fitch 
ECOM,  Fort  Monmouth.  NJ  077D3 

Research  and  development  technical  rypt.  n0  tCOM-4^9;.  8p  (04/19’  '  ' 
Availability:  AD-A039  lOVlSf 

NT  15 

A  lightweight  ha .  f  megawatt  avvtae  rows-  sulse  foraing  n#tw>  l 
fPFN)  designed  a  st'-r*  A  k  i  t  o;  0-.<  i«s*>  (ki)  at  40  i’.'ovelt?  nos  hew. 
developed  The  enoru>-  sto-age  system  produces  a  I  ■ucuiyconti  oulse 
at  a  repetition  rat*  of  123  hertz  ,i*)  ha*  a  or e  o hia  impedance.  1  '•  » 
designed  tr.  operate  ad  i  abat  i  re  l  1  v  ft  r  duraticix  nf  60  socondj.  A 
lifetime  'topabilit/  o*  over  400.000  Pulses  Has  Lee"  demonstrate 
( Author) 

Primary  Keywords:  Puis#  Generators;  Energy  Storage;  Capacitors,  r »,  i  •  * 
Mnduiat’on;  Networks;  Pcwpr 
Secondary  Keyword*:  MTI5D0DXA 
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IMPPOVED  DESIGN  AURORA  MODIFICATION  PROGRAM  tIDAMP) 

5-C.  Graybdl.  A.G.  Stewart,  G.A  Huttlin,  D.A  Wmttaker  and  K.G 

A  #r  i-  •  * 

H*rry  Diamond  labs.  Adalphi,  MD  20783 
hDl  Report  No.  HDL-5R-81-8  (12/1981). 

Avat lability;  HDL-SR-81-8 

Harry  Demond  Labs 

The  ALRORA  H i gh- In t ans i ty  flash  v-Rry  Facility  could  be  modified 
to  provide  a  high-ere-gy.  medium  (2  to  10  ohr)  impedance, 
mu  It  i  tore  jott  pulse  p:*r  source.  This  Improved  Design  A'jRORA 
Modi  f  >  c.- 1 1  on  Program  (  :  r  AMT  )  could  be  achieved  with  only  modest 
r  #st  rsic  t-ir  i  ng  of  th«  g  isting  AMP  water  -  i  n*u  toted  Pulsar,  frarf-nn’ 
Oil.  rath#r  than  dein-  . rd  water .  KiU.d  be  the  insulating  medium  * 
power  ov’put  of  >S  TW  i  a  uulsa  of  <3  MV  amplitude  and  epyro*  ■  t  •  !  y 
1 4  0  rj  FW'H  is  faatible  in  either  imSitiv*  or  negative  Polarity  Th,S 
power  source  could  be  apoliad  to  hi gh- i n tens i t y  electron,  ton.  and 
mi erowav#  bees*  0  R#f» 

Primary  ftaywerp*.  H  ,  gh-  ,  n  ten*  i  ty  EJecE-cr  Bern,  u  r  g>:  -  •  n  tan  a  >  t  y  Ion 
Fes**.  Sour  ce-reg  i  o-i  E  1  ec  t  rpmagnet  >  e  Puls*.  AU*0R* 

I  -Ion  Li,.#.  r  v  Generator 

Seconder/  K*vwo“ds  *“  *  wave  $«■."»  Source 
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'ENERGY  CONVERAION.  THERMAL) 

:  Me  gnat  ohynr  •  r  ) 

ACTtRACr  OF  THI  N.T  METHOD  OF  CALCULATING  THE  ELECTRICAL 
;»-AR/rV«?lS-:A5  OF  THE  Channel  IN  A  MHO  GENERATOR 
*  A  4.»t*h»/»»n.  vu  Gusev .  V.I  Pishchikov  end  5  1.  Pi*hchikov 
•carter,  cf  Gc*encas  of  tna  U55R,  Moscow.  USSR 
r  on  T  c-p#f  at u -#.  Vol.  19,  No  1,  pp  123-127  (02/1981  ) 

Iran*  *«-->  Vysokikh  T*sp#r*tur  19,  158-163 

«  Ja-uar  v  February  198*.) 

•'ha  .tegrel  *-t:ir<c*l  parameters  of  th#  channels  in  MHO 
Br»r#t»-j  have  been  calculated  by  means  of  electrical  network* 
conv»'.i'.-j  of  act  ,va  ar,g  passive  component*.  If  th*r#  >s  *ub»tanti#l 
trans  c-se  i  r.hnrrqe  a  •  t  y  m  tn#  plasma  parameters,  th#  »rror  in  th# 
calculation  •«  deterfiinod  by  th*  numher  and  dimensions  of  th#  net 
cel.*,  in  the  t-a  *  v' s#  directmn  A  simplified  model  h#»  been  used 
to  lit  mite  the  u-r..  '-ait"  •  tuiU  .  !►#  results  *r#  compared  with 
calculations  on  chr->-*p)  n0  1  n  the  U-25B  apparatus.  8  Refs. 
Prima-y  Keywords  Mi*0  Generator.  C’rcuit  Modeling;  Error  Analysis; 

Theory.  Ccmpjrisor  With  Experiment 
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( BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

AN  INVESTIGATION  OF  THE  TIME  lAG  OF  THE  DISCHARGE  IN  THE  ELECTRICAL 
BREAKDOWN  OF  VACUUM  GAPS 

G  M  Kass^ov  and  B.M.  Koval'chuk 

Tomsk  Pwlytechnic  Institute,  Tomsk,  USSR 

Soviet  Physics  Technical  Physics.  Vol.  9,  No.  3.  pp  377-379  (09/1964). 

Trans  From:  Zhurnel  T *khn i chesko i  Fiziki  34,  484-487  (March  1964) 

The  time  lag  of  the  discharge  in  the  electrical  breakdown  of 
vacuum  gaps  of  01.  03.  0.3.  and  1.0  mm  with  different  degrees  of 
overvoltage  on  th#  gap  is  investigated.  It  i*  shown  that  the  time  lag 
>f  th*  disiharg#  m  the  hraekdown  of  vacuum  gaps  decreases  almost 
linearly  with  i ncreese  in  the  degree  of  Overvoltage  on  the  gap.  With 
en  equal  and  small  degree  of  overvoltage  en  the  vacuum  gap.  the  time 
lag  of  * h#  dischoro#  vanes  nonjinearly  with  the  i nt#r*l #ct rod* 
distance  [n  the  region  of  i n t #r#l ec trod*  distances  0.3-0. 5  mm  there 
is  a  *»-*rp  inc*-#ase  m  th#  time  lag  with  increase  in  th* 

* ii #: • l st trod*  distance.  5  Rafs. 

Fri  i.-1'y  Keywords  Vacuum  Breakdown;  Formative  Tim#  Lag;  0.  1-1.0  mm 

Gap.  Delay  v*  Voltage  Measurement;  Dependence  On  Gap 
Spacing 
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( BREAKDOWN  STUDIES) 

(Vacuun,  Electrical) 

ANODE  SHEATH  GROWTH  AMD  COLLAPSE  IH  A  HOLtOW-AHOOE  VACUUM  ARC 

R.  Dolling*-,  D.R.  Dettmen,  J.L.  L**,  A.S.  Gi lnour  Jr,.  D  P.  Melon#  and 
P.R.  Schwartz 

Stat*  University  of  New  York  at  iuffalo,  Buffalo.  NY  14224 

IEEE  Transaction*  On  Plasma  Scionco,  Vol .  PS-8.  Ho.  4,  pp  302-307 
(12/1980). 

Experimental  diagnostics  in  a  hollow-anode  vacuum  are  davico  havo 
shown  that  th*  repetitive  growth  and  collapse  of  an  anoda  *h*ath  is 
responsible  for  observed  tens*of-kV  voltage  spikes  A  Dynamic  model 
of  device  operation  based  on  circuit  effects  and  a  time  varying 
quasi 'Chi  Id- Langmuir  sheath  is  presented.  The  scaling  of  the 
repetition  rate  with  respect  to  cathode  Material  is  discussed.  The 
device  i s  being  investigated  for  use  as  a  current  limiter  for 
approximately  10  MW  pulses.  12  kefs. 

Primary  Keywords  Vacuum  Breakdown:  Hollow  Anodo:  Anoda  Shaath 

Mcdu  lotion;  Voltage  Sp'k#*;  Cm  Id- lengrru  i  r  Sheath; 
Theory;  Comparison  With  Experiment 
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(BREAKDOWN  STUDIES:  BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Gas.  Electrical,  Gas,  Recovery;  Mechenicel) 

ARC-GAS  FLOW  INTERACTIONS  IN  A  DOUBLE-NOZZLE  FLOW  SYSTEM 

W.  Ti emann 

Stamens  Research  Canter .  8520  Eriangen.  FRG 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8.  No  4.  pp  348-375 
(12/1 980) . 

Th*  physical  phenomena  in  cold  and  ere  heated  double-nozzle  gas 
flows  have  been  investigated  for  5F/sub  4/  by  interference  and  shadow 
methods.  The  cold-flow  phenomena  ere  discussed  as  a  basis  for  a 
batter  under  standi ng  of  the  erc-gas  flow  i ntereet i on s .  end  their 
interference  pattern  is  clearly  interpreted  the  observed  fringes, 
which  also  can  be  calculated  theoretical ly ,  ere  lines  of  constant 
flow  velocity.  In  tha  case  of  arc  heated  flows  a  smrp  distinction  is 
mode  «;-r  the  first  time  between  different  types  of  arc-gas  flow 
interactions.  At  low  peak  currants  the  interference  pattern  still 
shows  a  C3ld  gas  flow  around  the  arc.  At  higher  current  levels  a 
fringe  system,  which  indicates  a  density  reduction,  expands  into  the 
volume  around  the  nozzles;  however,  the  flow  is  still  directed 
towards  the  gap  between  the  nozzles.  In  contrast  to  this  case  the 
strongest  form  of  interaction  *3  character  1  zed  by  the  aooearanc'i  of 
arc  heated  gas.  which  flows  turbulently  back  into  the  hi gh-prassur# 
volume.  The  redial  temperature  distribution  for  *  special  ere  has 
been  calculated  theoret i c* 1 ly  and  is  discussed  in  detail  27  Refs 

Primary  Keywords;  Circuit  Interruption;  Gas  Blest  Circuit  Breaker; 

Double-nozzle  Configuration;  Cold  Flow;  Arc-heated 
Flow;  Holographic  Intarf erometer  Diagnostic; 
Shedography 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES;  SWITCHES.  OPENING;  BREAKDOWN 
STUDIES;  BREAKDOWN  STUDTE5) 

(Vacuum.  Electrical;  Gas.  Electric*!.  Mechanical;  Gas.  Recovery; 

Vacuum.  Recovery) 

CURRENT  CHOPPING  INTRODUCED  BY  ARC  COLLAPSE 

W  M.C.  V*n  Den  Heuvel 

Eindhoven  University  of  Technology.  Eindhoven,  Netherlands 

IEEE  Transactions  On  Plasm#  Science.  Vol.  P5*8.  Mo.  4.  pp  324-331 
(12/1980 > . 

The  intensive  cooling  by  e  moving  ges  can  cause  violent 
elongations  e-d  curls  of  the  circuit  breaker  ere.  especially  when 
smell  currants  ere  interrupted.  During  the  elongation  the  arc  voltage 
increases  rapidly.  This  introduces  e  breakdown  across  a  smaller 
distance  by  short  circuiting  a  part  of  the  ere.  Here,  such  a 
breakdown  is  cal  lad  arc  collapse.  The  abrupt  decrease  in  resistance 
and  ere  voltage  may  gt.e  rise  to  an  oscillating  discharge  of  tha 
rircuit  breaker  parallel  capacitance  into  the  arc  peth.  '.hie 
oscillation  can  force  the  mem  current  to  zero  end  thus  cause  current 
ch'.ppmg  In  this  paper  this  Wind  of  current  chopping  is  Studied  ana 
ccmperad  with  choosing  by  instability  oscillation  It  is 
t  h*or#t  1  col  1  y  explained  why  these  independent  origins  for  choppmg 
produce  the  same  chopping  levels.  17  Refs. 

Primary  Keywords;  Vacuum  Breakdown;  Ges  Breakdown;  Circuit  Breaker; 

Current  Chopping;  Arc  m0t,on;  Theory 
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(BREAKDOWN  STUDIES) 

UJrTERM*NATicNJOF  TEMPERATURE,  VELOCITY  DISTRIBUTION ,  AND  POPULATION 
DENSITIES  Of  NEUTRAL  HELIUM  BY  MEANS  OF  LASER  LIGHT  TUNED  ON  ATOMIC 
RESONANCES 

H.  Odenthel  end  J  Uhienbisch 

’Jn  i  v*rs*  tat  DwsselCor*.  Pusseldcrf.  FRG 

JEEt  Trs'Sect  'one  Or<  Pis*,**  Science.  Vol.  PS-8#  Ho.  4,  pp  4J1-436 
<  12/ I 9S0  » 

remeeretur*.  velocity  d<  •*  t  •  <  but  •  on,  ?nd  population  density  of 
neutral  Helium  *n  the  2-sup  3'P  .aval  in  a  discharga  of  different 
currant  and  p'ii*ufi  values  ere  veasured  ty  ahwrot  on,  dispersion, 
end  resonant  scattering  a<pana«nti  Th*  light  source  for  these 
investigations  s  a  tunable  dye  laser  with  li-*width  of  2  MHz.  The 
measurements  *fow  tF«t  the-*  is  a  good  mut.al  agreement  among  each  of 
the,*  methods  anti  t'.nt  thssa  diagnostic  mathods  ar#  vary  easily 
adapted  to  1  nves*.  i  gat  ed  a  schargas  with  low  dansities  of  population, 
where  Dop**! ar-br coden  1  ng  mechanisms  pradcminata.  In  addition,  tha 
*>p#r 1 mental  values  of  tha  indax  of  refraction  ara  compared  with  the 
1  near  dispersion  thorny  confirming  the  pradicted  theoretical 
profiles.  7  Refs 

Primary  Keywo-ds  Helium  Breakdown;  Neutral  Helium  Population;  Saver  si 
Diagnost'c*;  Good  Agreement 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

BEHAVIOR  OF  A  HIGH  CURRENT  VACUUM  ARC  BETWEEN  HOLLOW  CYLINDRICAL 
ELECTRODLo  !N  a  RADIAL  MAGNETIC  FIELD 

R.l.  Boxman.  E.  Gerby  and  S  Goldsmith 

Tal  Aviv  University.  Tel  Aviv,  Israel  49978 

JEEE  Transactions  Co  Plasma  Science.  Vol-  PS-8,  No.  4.  pp  308-313 
(12/1980) . 

Experimental  observations  were  conducted  on  the  behavior  of  a  h*gh 
current  vacuum  arc  on  cylindrical  electrodes  in  a  redial  magnetic 
f : eld.  The  arc  was  sustained  between  the  ends  of  two  cylindrical  Cu 
electrodes.  >4  mm  d<*m  and  1.5  mm  wall  thickness  separated  by  5  mm, 
Arc  current  pulses  with  peak  values  in  th#  range  4-15  k*  with  a  half 
amplitude  full  width  <  HAFW )  duration  of  8  ms  were  investigated  with 
rapid  magnetic  fields  proportional  to  the  i nstan*en ecus  current  with 
proport  *  ©nel  1  ty  constants  of  4  0  ai*'4  4.5E-4  T/A.  The  arcs  were 
photographed  simul  taneously  with  a  streak  camera  and  fcv  a  high  spa*-4 
framing  camera  and  the  ere  voltage  was  recorded  on  a  dig’*i*  ng 
tre-.ent  recorder.  The  results  indicated  that  the  ere  *n  *h>* 
geometry,  both  With  and  Without  an  imposed  radial  magnetic  field,  can 
be  character i zed  by  three  development  stages.  •'  e-c  formation,  b) 
diffuse  ere  along  the  electrode  perimete-.  and  c>  simultaneous 
existence  of  several  concentrated  ere  tolu*--s  Vh#n  a  n.l  aj  magnetic 
field  was  imposed  two  changes  wo-o  rote-t:  .  '  the  *  1.  no^«,.r*d 
somewhat  more  distributed  ’n  •  ‘■•t  a  number  cf  const- icted 

colvmna~were  observed,  art*  *K*y  were  d  st-  ot»po  m.ir#  evenly;  end  ?) 
th#  constricted  columns  vyj  m  tn#  J  x  9  t  i  on  w>  \*«  'elocitios 

in  th#  range  5-35  ■*•'*  ,  *#ts 

Primary  Keywords;  Vacuum  Rr«-  *Jcwn:  Cyl'ndrire)  Geomet-y.  Radial 

Magnetic  *■  all.  Copper  El?cfro,4e«:  i>c  Deveicpment. 
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(BREAKDOWN  5TUDIE5) 

(Gas,  Electrical) 

CALCULATION  0  TM|  ’EMPERATURE  IN  A  CONDUCTIVE  TRACK  OF  AN  ARC  ON  THE 
SURFACE  OF  A  MAGNET-BLAST  CHUTE 

A.  Tslef 

Ben  Gurien  University  of  The  Negev.  Beer-5hove.  Israel 

IEEE  Transection*  On  Plasma  Science.  Vol  PS-8,  Ho  4.  pp  455-440 
(12/1980) 

The  space  end  time  temperature  distribution  is  analyzed  for  a 
conductive  track  of  a  high  current  arc  that  was  burned  in  tha 
insulating  channel  of  e  magnet-blest  chute.  The  thermal  conditions  in 
absence  of  boiling  end  ablation  were  considered  by  a  combination  of 
the  methods  of  continuous  end  nstentaneous  energy  sources,  when  the 
energy  consumption  for  the  phase  t-an»itio'  *s  assumed  to  be  uniform. 
The  purpese  of  such  analysis  Mas  a  study  of  possibilities  for.usirg 
the  additional  energy  abso-ot-on  capacity  of  chutes  by  increasing  the 
permissible  temperature  of  their  walls  up  ts  tha  be  ling  point  10 
Raft 

Primary  Keywords;  Magn#t-bla*,t  Chute;  Are  Quonrn ■ ng ,  Insulation  Arc 
Track;  Arc  Re • gn 1  t I  On 
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| BREAKDOWN  STUDIES) 
f  Ge  :t .  Mi  crown ve) 

DTSTRIBU’  10-.  hUN-UlN  AND  MEAN  ENERGY  CF  ELECTRONS  IN  A  HIGH-FREQUENCY 
MOLECUl AR-GAS  DISCHARGE 
A  V  Evseev  »nd  A  V.  Eletskii 

I  V  Kurchatov  Institute  of  Atomic  Energy,  Moscow.  USSR 
High  Tempe-a* u»e,  Vol.  19.  No.  1.  PP  7-12  (02/1981). 

Trans.  From  Tetloiiz  ka  Vysokikh  Tempe'etur  19.  8*15 
( Ja  ary - F ebruery  1931) 

On  the  basis  of  so*vmg  the  Boltzmann  kinetic  equation  for 
electrons  in  e  *•> .  jh- 1  reauency  d  ic'irgi  taxing  account  of  elastic 
eng  melastic  eloctror  molecule  collisions,  end  aleo  the  d*ffu»ienel 
drift  of  the  electrons  to  th*  wall  of  the  discharge  tube.  *t  »s 
estaht >  shed  that,  f-om  the  wwpo-nt  of  electron  'n#rgy  belenco  in  e 
d  iv«ri}  o*  ‘  IV  e  ven  ♦  -pa,  t«e  d'*fer*-t  operating  modes  may  b# 

«  i«'  In  ^  >»  r  t-fc*e  a  co-s  dereble  frecticn  of  the  energy 

•  ;rod'i.i  .  m  t nr  uischa-ge  'S  consumed  in  exc  ring  vi--#4  oral 
Us-are*'  of  *r»\  m  of  thy  -oleculex,  while  in  th*  <>*••'  tha  basic 
mochamsa  of  e.actron  energy  loss  is  aseociated  with  elastic 
•Ivetron  *0  ec  ho  collisions  Th#  conditions  'or  th#  diecharge  to 
u,»ss  f r •  ,nf  .-lyru  to  the  otrpr  «r(  obtained  ano  the  dependence  of 
t"v  mu  1  elvetrjr.  yverjv  o''  *•  mscharge  pa-emetqrs  is  calculated. 

•>  »i4i 

.ry  MM.ori!i  w  -jf-  •••o.v'.cy  Ges  Breakdown;  Boltzmann  Equation; 

lIi  •  o'  -•-olec-.io  Collision;  Electron  Diffusion;  Two 

?.  IS  -  r  ge  F-flu;  1  :i*Jry 
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(•RfAfOWN  STUDIES) 
l  Uos,  Flectr *  t  ai  ) 

EFFECT  OF  PLUG  MOW  ON  THE  STABIII1Y  OF  TWO-DIMENSIONAL  ARCS 
I.M.  Crhen ,  P  S.  Ayyeswemy  end  T.  Sundererejen 
J’>i  varsity  of  Penney  1  van  i  e  .  Philadelphia,  PA  19104 
IEEE  T  renser  t » O' s  Pn  Plasma  Science  V>-1.  *S-8.  No.  4,  pp  390-394 
(12/1980) 

Steady  solutions  to  the  governing  equations  th#t  describe  fully 
two- dimens* onel  ere  plasmas  m  a  plus  flow  have  been  obtained.  The 
stabilMy  of  these  steady  solutions  is  investigated  by  calculating 
the  transient  rreettd  when  mf'nitesmei  changes  in  the  electrode 
Potentials  ere  imposed.  Comparisons  ar#  made  with  solutions  obtained 
Li>n;  a  one- d 1  men s i one  I  electric  field.  We  find  that  with  increasing 
blowing  (Peclet  rymber)  tha  one-dinen*ionel  electric  field  solution* 
veld  increasingly  inaccurate  results  for  higher  currents.  The 
stability  results  conform  with  those  given  by  the  clese<cel  Kegfmenn 
criterion.  We  find  that  convection  tends  to  reduce  end  eventually  to 
eliminate  tho  declining  b-#nch  of  the  current-voltage  character i st i c . 
)*i#  pre-rnco  of  convection  nromotos  axial  temperature  gradients  in 
♦he  ere  end  hastens  the  transition  from  the  unstable  (declining) 
branch  to  e  stable  (increasing)  branch  of  the  current-voltage 
Cha. actor i st ic .  9  Ref*. 

P'-sa-v  Koywrrds:  Arc  Stability;  Plug  Flow;  2-d  Are  Modal;  Comparison 
With  1  - d  Modal;  Theory;  Comparison  With  Experiment 
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( I REAR DOWN  STUDIES) 

(Electrodes ) 

EFFECT  OF  SELF-MAGNETIC  FORCES  ON  THE  ANODE  MECHANISM  OF  A  HIGH  CURRENT 
DISCHARGE 

H.  Hugal 

tut  fur  Teehnische  Physik.  DFVLR.  Stuttgart.  FRG 

IEEE  Transaction!  On  Plasma  Science.  Vel .  PS-8,  Ho.  A.  pp  437-442 
( 12/ 1 98  D ) . 

Whan  a  DC  discharge  is  ooaratad  batwaan  a  central  cathode  and  a 
r*n*“*heped  anode  at  currents  up  to  6E3  t.  and  pressures  on  the  order 
of  a  few  Torr.  the  stable  discharge  regime  is  found  to  be  limited. 

TMe  anode  fell  voltage  is  determined  exper i mental lv  from  calorimetric 
and  po  t  ent  <  a  I  measurements.  In  a  wide  range  of  operating  conditions 
its  variation  correlates  well  with  the  parameter  J/sup  2/  divided  by 
dm/dt  where  J^current.  dm/dt-mess  flow  rate  through  the  discharge. 
With  increasing  values  of  J/sup  2/  divided  by  dm/dt,  the  anode  fell 
increases  continuously  i'en  .mall  negative  values,  through  zero,  end 
up  to  moderate  positive  values.  Then,  within  a  small  increment  of 
J/sup  2 '  divided  by  dm/dt-  it  jumps  to  values  on  the  order  of  the 
ionization  potential  of  tne  gas.  A  theoretical  two* dimons i onal 
description  of  the  flow  field  indicates  that  the  sel f -magnet i c 
forces,  which  arc  prppjrtonsl  to  J/*ui  2/.  pinch  the  gas  towards  the 
discharge  avis,  thereby  leading  to  particle  starvation  in  the 
vicinity  of  the  anode.  Based  upon  the  results  of  this  study  it  is 
shown  that,  as  a  consequence  of  the  altering  boundary  conditions, 
which  ere  charac ter i zed  by  the  parameter  J/sup  2/  divided  by  dm/dt. 
tre  anode  responds  by  adopting  different  operating  modes  Existing 
•heories  yield  values  for  the  anode  fell  which  are  in  good  agreement 
with  oM&a-i mental  data  27  Rafs. 

Primary  Keywords:  Gas  Breakdown;  tow  Pressure  Discharge;  Anode  Fell;  4 
kA  Current;  DC  Arc;  Radial  Discharge;  Experiment; 

_  Theory;  2~d  Model;  Several  Discharge  Modes 
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( BREAK  DOWN  STUDIES;  SWITCHES.  CLOSING) 

(Electrodes.  Ges  Gaps.  Materials) 

EROSION  OF  CATHODE  MATERIAL  IN  A  PULSED  DISCHARGE  BETWEEN  PARALLEL 
ELECTRODES 

R.  Basharov.  E.N.  Malkin.  0  A.  Gavr i lovskevs  end  ES.  Trekhov 
Moscow  Physical  Engineering  Institute.  Moscow,  USSR 
Soviet  Physics-Technical  Physics.  Vol.  12,  No.  10,  pp  1383-1390 
(84/1968)  . 

Trans.  From:  Zhurnel  Tekhn i cheskoi  Fiziki  37,  1889-1896  (October  1967) 
Results  are  presented  of  a  study  of  the  erosion  of  a  copper 
cathode  in  e  pulsed  discharge.  The  effects  of  the  condition  of 
cathode  surface  and  of  the  kind  and  prassure  of  ges  on  the  character 
of  erosion  end  on  the  surface  current  density  were  investigated  It 
was  established  that  the  condition  of  the  cathode  surface  is  of  great 
importance  A  hypothesis  is  proposed  about  the  cause  of  this 
phenomenon.  The  experimental  data  on  cathode-mater i al  erosion  are 
compered  with  the  results  of  calculations  based  on  venous  theories 
14  Refs. 

Primary  Keywords;  Cathode  Erosion;  Copper  Csthode;  Cathode  Surface 

Condition;  Ges  Gap;  Venable  Gas  Pressure;  Various 
Gases.  Experiment;  Comparison  With  Theory 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Vacuum.  Electrical;  Mechanical;  Vacuum,  Recovery) 

EXPERIMENTAL  IMVESTIGAT ION  OF  LOU-CURRENT  VACUUM  ARC  INSTABILITIES 

K.  Frohlich 

Technical  University  of  Vienna.  Vienna,  Austria 

IEEF  Transactions  On  Plasma  Science.  Vol.  PS-8.  No.  4.  pp  319-323 
(12/1980). 

The  instabilities  of  SO  Hz  low-current  vacuum  arcs  and  chopping 
phenomena  were  investigated  in  a  test  circuit  where  current  was 
limited  either  by  a  resistor  or  an  inductance  Employing  a  special 
cast  method  which  was  developed  for  statistical  evaluation,  currant 
zeros  were  measured  osci 1 logrephical ly  with  a  time  sweep  of  SO  to  100 
ns'div  for  durations  of  <00  div.  The  effects  cb'-erved  ere 
Quant i tat i vely  better  to  assess  than  w<th  other  techniques.  It  was 
found  that  each  chopping  process  is  initiatvd  bv  a  partial  arc 
extinction  (which  as  a  rule  occurs  within  less  than  10  ns).  One  vf 
the  dominant  factors  of  the  whole  process  »  the  speed  of  recovery  cf 
the  contect  material  Copper  contact-.  sho«.*d  a  much  Taster  recovery 
and  thus  higher  chopn-.g  cu:  rents  than  contacts  of  copper- tungsten . 
Furthermore,  thet  cu* rent  velue  at  which  the  first  instebility  occurs 
was  measured  es  well  r-s  the  correspond  -  ng  chopping  current  Both 
velues  were  evelueted  stat ’ st i cal ly  In  agreement  with  previous 
findings  tf-e  occurrence  of  the  first  instah-lity  turfed  out  to  be 
independent  of  the  carac’tenre  parallel  to  the  sw<tch*ng  gap 
However,  the  chopping  current  showed  a  significant  dependence  on  the 
capacitance-  as  is  well  known  from  earlier  investigations.  15  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Vacuum  Inter  ,-uptar ;  Low-current 
Breakdown,  Current  limiting  Resistor;  Power  line 
Frequency;  Instability;  Current  Chopping;  Several 
Contact  Materials 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Gas.  Elactrical;  Mechanical;  Gas.  Recovery) 

EXPERIMENTAL  INVESTIGATION  ON  ARC  PHENOMENA  IN  SF/SUB  6/  PUFFER  CIRCUIT 
BREAKERS 

A.  Kebeveshi  ,  J  Yanabu.  S.  Yemeshit/*  and  Y  Ozak  > 

Toshiba  Corp,  Kawasaki.  Japan 

IEEE  Transactions  On  Plasma  Science.  Vol-  PS~A.  Ho.  4,  pp  339-343 
( 12/1980) 

A  detailed  observation  of  on  ere  in  a  model  puffer-type  SF/sub  6/ 
ges  circuit  breaker  in  the  currant  range  between  10  and  50  kA  (rms) 
has  bean  carried  out.  It  was  found  that  ti-e  arc  cclumn  remained 
stable  on  the  center  axis  during  the  high-current  region,  then  became 
turbulent  near  currant  *a-o  It  was  found  that  the  time  interval 
during  which  the  turblent  ere  was  obsa-ved  decreased  with  increasing 
values  of  ♦he  peak  current.  These  phenomena  indicated  that  the 
thermal  affects  of  high-current  arcs  remain  oven  at  current  zero.  It 
also  was  observed  that  t h#  a  -  c  diameter  at  the  nozzle  throat  outlet 
wee  smaller  then  t^at  e*  ‘  '•  throat  (29  mm),  even  at  a  current  as 
high  es  70  kA  ( i nstant a- *ou sly ) ,  end  that  the  boundary  of  gas  flow  a. 
a  downstream  region  hai  e  va-y  large  riiamater  wh*n  the  ares  were 
present.  However,  ar own  Currant  zero  tb#  boundary  diameter  become  ns 
small  as  that  without  arc  4  Rafs. 

Primary  Keywords  Ges  Bleat  Circuit  Oraek*-:  SF/sub  6/  Ges;  50  kA 
Currant.  Are  I r stebi 1 » t i as ;  Thermal  Effects 
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(BREAKDOWN  STUDIES ) 

(Vacuum,  Electrical) 

FIELD  EMISSION  FROM  VACUUH-DEPOSI TED  METALLIC  FILM  AND  ITS  ROIC  IN 
ELECTRIC  BREAKDOWN  IN  VACUUM 
R . N  Sudan  and  F .  Gonzslez-Porez 
Co-all  University,  Ithice.  NY  14830 

Journal  Of  Applied  Physics.  Vol.  35.  No.  7,  pp  2249-2270  (07/|*64>. 

An  experiment  to  study  the  field  emission  of  vacuum  gaps  has  bean 
performed.  Copper  vapor  from  ar.  axta-nal  are  is  allowed  to  condense 
on  #  precond i t i ened  tungsten  filament  to  study  the  state  of 
aggregation  of  the  copper  deposit.  Field  amission  sites  are  observed 
photographically  and  are  found  to  be  elliptical  in  nature.  6  Rafs. 
Primary  Keywords'  Field  Emission;  Metallic  Film;  Emission  Centers; 

Copper  Vapor  Deposition;  Copper  Aggregation 
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(SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Mechantral  Gat,  Recovery) 

FREE  RECOVERY  OF  THE  GAS-BLAST  ARC  COLUMN 

E.  Riehlay  and  T.  Tuma 

Carnegie  Mellon  University.  Pittsburgh  PA  15213 

IEEE  Transact  i  ons  On  Plasma  Science  Vol.  PS“8.  No.  4,  pp  405-410 
(  12/1980) 

The  decay  of  the  temperature,  velocity,  end  radius  of  th# 
extinguished  gas-blast  arc  in  SF/sub  6/  and  N/sub  2/  is  theoret i ea 1 1 y 
investigated.  The  conservation  equations  for  mats,  momentum,  end 
energy  in  integral  form  end  on  the  axis  describe  the  decay  process. 
Local  thormpdynami c  uou i ) i or i urn  vLTE)  is  taken  to  apply  for  the 
dstermi  n«i  ■  on  of  the  -ater-al  end  transport  properties  of  the  gases. 
The  influence  of  the  hot  gas  mantle  on  the  decay  of  the  arc  column  is 
taken  into  account  It  is  found  thet  the  temperature  decay  of  the 
column  m  N/sub  2'  is  much  faster  than  in  SF/sub  6/.  Thus  the 
superior  dielectric  strength  of  the  S^/sob  6/  column  over  that  of 
N/sub  2/  cannot  be  explained  simply  by  the  temperature  decoy  rctes. 
The  predicted  rote  of  decay  of  the  column  radius  in  N/sub  2/  is  found 
to  agree  well  with  experimental  results.  The  results  of  th«s  study 
era  expected  to  ba  o *  value  in  the  determi nat i on  of  (he  dielectric 
breakdown  charac tar i st i cs  of  extinguished  arcs.  16  Rafs. 

Primary  Keywords;  Gas  Blast  Circuit  Breaker.  SF/sub  6'  Blast;  N/aub  2/ 
Blast;  Air  Temperature.  Arc  Radius;  Theory; 
Magnatohydrooynami c  Modal 
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(BREAKDOWN  STU01ES) 

(Gas.  Elactrical) 

HIGH-CURRENT  DISCHARGE  IN  A  DENSE  PLASMA  SOURCE 
A. A  Bogomaz.  V  5  Borodin,  B.P.  Lavachanko  end  F.G.  Rutberg 
All-Union  Institute.  Moscow.  USSR 

Soviet  Physi cs-Tachni cel  Pny»ics-  Vol.  22.  No.  1.  pp  68-75  (Bl/1977). 
Irens  From:  2hurnel  T#khn i chosko \  Fiz»ki  47,  121-133  (Januery  1077) 
High -current  discharges  in  danse-plasma  sources  are  studied  The 
worxinj  gases  era  hydrogen,  helium,  nitrogen,  argon,  and  lithium 
hydnda  vapor.  The  initial  hydrogen  density  is  varied  ever  the  range 
IE-4  4E-J  g/cu  cm.,  the  currant  is  varied  over  the  range  30*300  kA. 
the  rate  of  the  rise  of  the  currant  is  varied  over  the  range  di/dt 
approx ■ mete  1 y  1E7  -  1E9  A/sec.  end  the  lifetime  over  the  range  0.5-70 
msec.  In  hydrogen  the  discharge  if  turbulent  and  fills  the  entire 
d-scherge  volume.  The  mechanism  by  which  energy  is  transferred  from 
the  arc  to  the  gas  in  the  discharge  chamber  is  discussed.  The  energy 
balance  in  e  turbulent  hydrogen  arc  is  examined.  14  Rafs. 

Primery  Keywords:  Ges  Breakdown;  30-300  kA  Currant  Range;  High  di/dt; 

Several  Gases;  Energy  Balance 
Secondary  Keywords:  Plasma  Source 
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(BREAKDOWN  STUDIES) 

( E lect  rcoas ) 

IMPORTANCE  OF  INSULATING  INCLUSIONS  IN  ARC  INITIATION 


R  Maneox 

Atomic  Energy  Research  Establishment,  Harwell.  Berkshire,  UK 

British  Journal  Of  Applied  Physics,  Vol  .  11.  PP  468-471  (10/1960). 

The  initiation  of  arcs  on  a  motel  surface  in  contect  with  e  plasma 
(ion  density  about  1E14  ion/cu.cm.)  has  been  studied  with  metel 
specimens  knrwn  to  contain  microscopic  elumine  inclusions.  The 
specimens  war*  biased  negatively  with  respect  to  the  plasma,  and  for 
voltages  above  300  V  the  time  leg  before  arcing  occurred  was 
irvi-sely  p-nporti onel  to  the  positive  ion  current  drawn  bv  the 
specimen  from  the  plasma,  but  independent  of  voltage.  At  lower 
voltages  the  time  leg  increased  rapidly  with  decreasing  voltage. 
Arcing  wes  also  independent  of  the  nature  of  the  ions  end  the 
pressure  of  neutral  gas  in  the  plasma.  These  results  era  consistent 
with  the  initiation  of  the  ercs  by  dielectric  charging  and  breakdown 
of  the  inclusions.  9  Refs. 

Primary  Keywords.  Breakdown;  Electrode  Insulation  Inclusions;  Alumina 
Inclusions;  Dielectric  Charging;  El act rode- plasma 
Contect;  Delay  Measurement 

Secondary  Keywords:  C.T.R.  Tube 

C  JpYR I GHT :  1960  THF  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH  PERMISSION 


8940 

(BREAKDOWN  STUDIES) 

(Electrodes) 

INFLUENCE  OF  THE  COPPER  ELECTRODE  SURFACE  ON  INITIAL  ARC  MOVEMENT 

K.  Poe f f el 

Technical  University  of  Vienna.  Vianna.  Austria 

IEEE  Transactions  On  Plasma  Scianca.  Vol.  PS-8.  No.  4.  pp  443-448 
(  12/1980  )  . 

To  investigate  the  influence  of  the  copper  electrode  surface 
condition  on  the  initial  arc  movement  end  the  immobility  time 
respect » vely •  »  special  experimental  device  was  developed.  It  permits 
to  keep  constant,  or  very  those  parameters  i ndepsndent ly ,  which 
influence  the  initial  movement,  i.e-,  erc  currant  (170  A),  magnetic 
flux  density  (10-1000  x  1E*4  T).  electrode  distance  (1  mm),  end 
surface  condition  (oxide-film  thickness,  roughness).  Ths  magnetic 
field  can  be  applied  at  any  moment  and  can  ba  varied  Independently  af 
the  arc  current .  The  arc  is  ignited  by  means  of  a  dielectrical 
breakdown  in  ordar  to  eliminate  the  ignition  effects,  such  as  liquid 
end  vaporizing  electrode  material.  The  most  striking  result  of  the 
experiments  was  that  only  arc  movemants  of  various  velocities,  but  rw 
sbsolute  immobility  was  measured.  This  observation  is  due  to  the 
elimination  of  ignition  effects  es  well  as  to  the  use  of  an  adequate 
sensitive  measuring  technique.  Impeded  arc  motion  character i zed  by 
shorter  or  long  lasting  creeping  (v  approximately  < :  3  m/s)  occurs, 
if  csrtam  mtgnet'C  flu*  density  or  copper  surface  conditions  do  not 
permit  velocities  v->10  m/%  or  if  the  electrode  surface  is  thermally 
prestressed  by  a  deliberately  standing  ere.  19  Refs. 

Primary  Keywords;  Breakdown;  Copper  Electrodes;  Electrode  Surface 
Fffects;  External  Magnetic  field;  Independent 
Parameter  Variation,  Arc  Velocity 
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< BREAKDOWN  STUDIED  SWITCHES.  OPENING) 

(Vacuum.  Electriesls  Vacuum  Gaps.  Magnet i c  Field) 

INTERACT  ION  BETWEEN  VACUUM  ARCS  AND  TRANSVERSE  MAGNETIC  F1EIDS  WITH 
APPLICATION  TO  CURRENT  LIMITATION 

P.R.  Emtege.  C.W.  KiMbl in.  J.G.  Oorman.  F . A .  Holmes.  J.V.R.  Meberlain. 

R . E .  Voshell  And  P ■ 0 .  SlAda 

Westinghouse  Research  and  OevalopMant  Center.  Pittsburgh  PA 

IEEE  Transactions  On  PIasma  Science.  Vol .  PS-1.  No.  4.  PA  314-319 
(12/1910).  . 

The  interaction  between  diffuse  vacuum  arcs  and  Magnetic  fields 
applied  transverse  to  the  electrode  avis  has  boon  investigated  both 
theoret i cal ly  and  exper inental ly .  For  arc  currants  <40  kA.  Hall 
electric  fields,  generated  by  the  interaction,  bow  the  plas*A  out  of 
contact  with  the  anode  and  raisa  the  arc  voltage  In  the  presence  of 
a  parallel  capacitor,  the  arc  current  falls  to  zero  and  tha  are  is 
est  < <'t|u <  shed .  For  are  currents  of  6  to  IS  kA.  arc  instinetton  can  be 
achieved  with  an  oscillatory  Magnetic  field;  during  such  extinctions 
the  arc  voltage  raise » ns  >f>  phase  with  tha  magnitude  of  the  field.  A  re 
extinction  via  Magnetic  field/ vacuum  arc  interaction  could  have 
eppl i cet i ons  to  AC-current  limiters  end  DC  breakers.  The  feult 
current  1 'Miter  application  is  discussed  in  this  paper.  17  Refs. 

Prieary  Keywords:  Vacuum  Breakdown;  Diffusa  Vacuum  Arc;  Transverse 
Magnetic  Field;  Mall  Effect;  Opening  Switch 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Gas.  Electrical;  Gas.  Recovery;  Meehan  cal) 

INTERRUPTION  CAPABILITY  OF  OASES  AND  GAS  MIXTURES  IN  A  PUFFER-TYPE 
INTERRUPTER 

A .  Lee  end  l . S .  Frost 

Westinghous#  Research  and  Davalopaiant  Canter.  Fitteburgh  PA 

IEEE  Transactions  On  Plasma  Science,  Vol.  PS-8.  No.  4.  PP  342-347 

u?/mn>. 

SF/sub  4/  gas  has  bean  widely  used  in  arc  interruption 
applications  for  tha  past  20  years  Reported  hare  is  a  systematic, 
comprahans « vg  effort  to  search  for  and  evaluate  gases  and  gas 
mixtures  suitable  as  an  are  interruption  Medium  potentially  superior 
to  SF/sub  4/.  Tha  search  began  with  several  hundred  gases,  narrowed 
down  to  about  forty,  and  finally  fifteen  gases  and  gas  Mixtures  ware 
•valuatvd  in  a  full  size  puffer-type  interrupter  under  40-Hz 
high-power  conditions.  The  results  showed  SF/sub  4/  stood  out  as 
having  t»e  bast  interruption  ability  with  several  Mixtures  having 
approximately  80  percent  of  SF/sub  4/*s  performance-  8  Refs. 

Primary  Keywords:  Gas  Blest  Circuit  Breaker.  Several  Ges  Mixtures; 

Relative  Interruption  Capability;  Performance  Test; 

Gas  Selection  Criteria 
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(SWITCHES.  CLOSING) 

<0**  KRF*L AS ER- TRIGGER ED  SF/SUB  4/  SPARK  GAP  FOR  LOW  JITTER  TIMING 

UR  Repoport.  J.  Goldhar  and  JR.  Murrey 

Lawrence  Livermore  Lab,  Livermore,  CA  94558 

IEEE  Transactions  On  Flasme  Science.  Vol.  FS-8.  Ho.  3.  pp  147-178 

(#*KrF*leser-triggerod  eperk  gaps  exploit  the  high  DC-dielectric 
strength  and  low  ultraviolet  CUV)  breakdown  threshold  of  SF/sub  4/ 
gas  Detailed  Measurements  using  a  DC-charged  pulsar  demonstrate 
subnanosecod  jitter  for  switching  a  0.5-cm  gap  operated  at  80  kV  wi  th 
7  mj  in  2C  ns  of  248-n*  KrF  radiation.  A  2 00-kV  pul se-ehargod  0 . 7-cm 
gap  givos  similar  performance.  11  Refs. 

Primary  Keywords:  leser-tr i ggered  Spark  Gap;  KrF  Laser;  SF/sub  6/  Gap; 

DC  Charging;  80  kV  Operating  Voltage;  7  mJ  Laser 
Pulse 
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(Pulse  Transformers,  Materials;  Saturable  Reactors.  Materials) 

METALLIC  GLASSES:  A  MAGNETIC  ALTERNATIVE 

D.  Raskin  U>  and  L.A.  Davis  (2) 

(1>  Allied  Corp,  Parsippeny.  HJ 

<27  Aliiad  Corp,  Morristown.  HJ 

IEEE  Spectrum,  Vol.  18.  Ho.  11.  pp  28-33  (11/1981).  ... 

The  state-of-the-art  in  Manufacture  and  application  of  metallic 
glasses  is  the  subject  of  this  caper.  Recent  improvements  m 
manufacturing  techniques  ere  discussed  qua  1 • tat i vol v  with  predictions 
on  future  growth  presented.  So*e  of  the  properties  of  metallic 
glasses  ere  shown.  Present  ard  future  applications  are  noted.  14 

Primary  Keywords;  Metallic  Gloss;  Properties;  Menuf ae tor i nc 
Technology.  Applications 
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(ENERGY  CONVERSION.  THERMAL) 

1  P1*°MU«ER I C*L dST*oy'c 6  UHSTEADV  PROCESSES  I«  A  FAKADAY  TWO  0EHE..T0R 
G.N.  Vinogradova  end  v.P.  Panchenko  „.«e 

I . V .  Kurchatov  Institute  of  Atomic  «»»eow.  USSR 

Nigh  T mmp«r*turt .  Vol.  19,  Ho.  ],  pp  127-133  (02/1981). 

Trans.  From:  Teplpfizike  Vysokikh  Tamparetur  19.  144-171 

( Jenuery-Februery  1981)  ...... 

Unsteady  processes  in  a  Faraday  MHD  generator  with  high 
power-eonversion  coefficient  are  numerically  studied,  tho 
establishment  of  steady  operating  modes  of  an  MHD 
continuous  electrodos  is  studied  when  #n  ohm,c  lo*d  *  *  *®""*®**J' 
disconnected,  or  reduced  A  central  difference  predictor  cor rector 
scheme  is  used  to  numerically  solve  the  partial  differantial 


schama  i  s  used  to  nui 

PrTmer y' Keywords ••  **MHD  Generator.  High  Power-conversion  Coefficient: 
rr i nary  eywo  Un,teedy  Process;  Continuous  Elactrodos.  Thaory; 

Numerical  Calculation  _ 
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( BREAKDOWN  STU0IES) 

(Vacuum.  Electrical) 

ON  THF  INITIATION  OF  ELECTRICAL  BREARDOWN  OF  A  HIGH  VACUUM  GAP 

N.B.  Posonjva  and  V  L.  Granovskii 

Soviat  Phvs  cs-Tachnical  Phyoics.  Vol.  1.  No.  3.  PP  471-478  (02/1957). 

Trans.  F r . n  Zhurnal  lakhn i chpskp i  Fifiki  24,  (1954) 

Maa.i  -aments  of  tha  static  and  pulsed  breakdown  voltages  of  vacuum 
gaps  bit  i-ifn  conductors  mada  of  various  matals  (Al,  Cu,  Fa.  Hi ,  Mo, 

U)  ana  of  g-e«>ntte.  hava  shown  that  the  breakdown  voltage  of  the  gap 
U/sub  gap/  increases  with  an  increase  in  the  mechanical  strength  of 
the  material  of  the  anode.  Thera  is  no  causal  connection  between  the 
onset  of  breakdown  and  the  intensity  of  the  x-redietion  from  the 
enod«  m  the  prefer oekaown  stage  contrary  to  e  hypothesis  put  forward 
•n  this  connection  in  tha  literature.  19  Refs- 

Primeny  Keywords:  Vacuum  Breakdown;  Static  Breakdown  Voltage;  Pulsed 
Breakdown  Voltage;  Several  Electrode  Materials; 

Anode  x-rey  Irradiation 
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(BREAKDOWN  STUDIES) 

(Gas.  EMISSION  AFTER  NANOSECOND-PULSE  EXCITATION 

R.Kh.  Amirov,  E.I.  Asinovskii  and  V.V.  Merkovet# 

Academy  of  Sciences  of  the  USSR.  Moscow.  USSR 

H«gH  Temperature.  Vol.  19,  No.  1.  PP  37-44  (02/1981). 

Trans.  From  feplof'/ika  Vysokikh  Tamparetur  19,  47-51 
( Jenuary-F ebruery  1981) 

A  study  has  bean  mada  of  tha  character i s* i es  of  #  glow  diseharg 
aft ar  perturbrtion  by  nanosecond  pulse.  There  is  a  Pause  in  tha 
Plasma  amission  lasting  some  tens  of  mi cnoseeonds  A  mocel  is 
p-opssed  that  explains  the  results  m  terms  of  an  excess  electron 
concentret ion,  which  reduces  the  electron  temperature  and  thus 
reduces  tha  amission  intensity.  14  Refs 
Primary  Keywords  Glow  Discharge.  Nanosecond  Pulse  Per turbnt ■ on ; 

P.asnr  Emission  Reuse;  Modeling:  Electron 
Tenoer-ature  Reduction 
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( BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

*  PRESSURE6  TRANS  I  EH^s'iN^^MODeT  GAS-Bl AST*cl RCU JT  BREAKER  OPERATING  AT 
EXTRA  HIGH  CURRENT  LEVELS 
J.L.  leclerc.  M.R.  Smith  end  GR.  Jones 
University  of  Liverpool.  Liverpool.  UK  . 

IEEE  Transactions  On  Plasms  5c i enca .  Vol.  PS-8.  No.  4,  pp  374  384 
(12/1980).  _  .  .  .  . 

Test  results  for  model  circuit  breakers  operating  at  high  current 
level*  and  with  large  diameter  nozzles  show  evidence  of  pronounced 
pressure  transients  although  the  circuit  breaker  nozzle  is  rot 
sevarsly  blocked  Th»  magnitude  and  duration  of  these  transients  era 
suffient  to  effect  tha  arc  properties  and  hence  influence  arc  control 
during  the  peek  current  phase  end  to  influence  ere  extinction  at 
current  zero.  However,  despite  their  inherent  importance  there  exists 
only  limits'*  information  concerning  such  pressure  variations.  The 
Purpose  of  this  contribution  it  to  identify  the  nature  and  sources  Of 
the  trains  ts,  to  establish  typical  thresholds  for  tha  onset  of  the 
transients,  end  to  determine  the  influence  of  different  operating 
conditions  upon  the  transients.  Measurements  of  pressure  and  thermal 
mantle  variations  are  used  in  conjunction  with  en  electrical  analog 
moaal  Of  the  aerodynamic  test  facility  to  show  that  the  pressure 
transients  arise  not  only  from  arc  generated  flow  impedance  effects 
but  also  aerodynamic  rasonancas.  Tha  resonant  prassura  transients  ere 
shown  to  b%  pr onouncad  during  the  high  current  phase  ev#n  below  tna 
thermal  blocking  threshold.  Above  the  threshold,  excitation  of 
negative  increment  resonance  following  currant  peak  produces 
depressed  pressures  during  th*  current-zero  period  which  may  lead  to 
a  cetar icration  m  circuit  breaker  performance.  Higher  'raquenev 
resonances  also  occur  and  become  sort  pronounced  with  electrode  wssr . 

Frt^ry'wuix-d,!  G».  »J..t  Circuit  »r.Ak.r;  «<.•'•!  «r..k»rl  Pr.»»ur. 

Transient;  10C  kA  Current;  Mt  »eling 
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( BREAKDOWN  STUDIES) 

CATHODE  5PDTS  Of  «  DC  HEACUAY  VACUUB  A«C 

G .  Eck ha rdt 

Hu-ihes  Research  labs,  Malibu,  CA  90245  M  4  __  ?a«-t|i 

, Lf;  -ansactons  On  Plasma  Science.  Vol.  PS-8,  No.  4,  pp  295  301 

df  .nch,r.d  c.thcd.  .pot,  df  A  DC  IHW 
have  bean  studied  by  fast  f rami ng  and  streak  photography.  From  these 
photographs,  several  statistical  properties  of  the  cethode  spots  have 
been  determined:  distribution  functions  for  their  diameters, 

,nd  di , Pl.cp.nl..  ..  w.ll  •»  .pot  .h.P.  .Hd 
for  th.  .pot  etjrr.ot  .nd  tt.  d.p,,ty.  th.  ....or...ht.  .ho-.d 
th.t  th.  anchor. d  c.thod.  .pot.  u.r.a„... -»t.t ion.rv_Hoind.c.t.on» 
of  a  pi cro.t ructur.  uithin  th.  individu.l  c.thod.  .pot.  •* 

.n  opt  i  c.l  r.aoliition  of  0.57  P.  cron.  Strong  mil d.nc.  It > 
that  the  DC  cathode  spot  parameter  values  reported  here  ere  typical 
for  a  clean  mercury  surface,  and  that  those  reported  '»»*•  •*rl 
literature  er.  typical  for  impunty-covered  surfaces.  18  Rsfs. 
Primary  Keywords:  Vacuum  Breakdown;  Mercury  Arc.  Cathode  Spot,  Spot 
Diameter;  Spot  Velocity:  Spot  Current. 
Quaii-stetionary  Spot;  Mo  Mierostructurei 
Photographic  Diagnostic 
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(BREAKDOWN  STUDIES) 

,a*»“i"»imcnoDE*1OF  ihitimioh  of  a  iacduih  a«c  i.  meaaoomn  «e*ANivt 

G.H.  Fursei  end  P.N.  Vorontsov-Vel • yeminov 

A  A.  Zhdanov  Lermingred  State  University,  ii?5-iS74 

Soviet  Physics-Technical  Physics.  Vol.  12.  No.  10,  pp  1370-1374 

2hurna!  Tekhni chsskoi  Fiziki  37.  JJ7****’* -,i°f f°K?Iekdowi 
Tha  effect  of  microinhomoganei ties  on  the  development  ef  breakdown 
i/1  a  vacuum  gap  is  examined.  It  is  shown  that  the  field 
intensification  in  the  presence  of  practically  realizable 
microinhomogeneities  can  attain  valuas  >108.  A  i ®f  v*eU 
braakdown  based  on  the  explosive  destruetion  of  •  cethode 
micrombomopeneity  as  th#  primary  act  of  initiation  is  proposed- 

Primary  Keywords:  Vacuum 

Intansi f i cation;  Mi cropro ject i on  Explosion. 
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(BREAKDOWN  STUDIES ;  BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Gas.  Electrical;  0«i.  Reeavery;  nieMmcil) 

QUENCHING  PROCESSES  OP  AXIALLY  I NHOHOGENEOUS  ARCS  IN  SF/SUI  4/  CIRCUIT 
BREAKERS 

E.V.  Bonin.  G.  Bruggeeunn  and  H.O.  Thiol 

High  Voltage  Intitute,  Kassel .  PRO 

IEEE  Transactions  On  PIimm  Scionco.  Vol.  PS-B,  He.  4,  op  JM-351 
(12/1988). 

The  description  of  the  ore  in  •  Modern  high-voltage  SF/sub  8/ 
circuit  breaker  by  only  on#  single-arc  equation  is  not  sufficiently 
oxaet  for  applications,  especially  when  using  constant  are 
psre»eters.  In  typical  nozzle  con# iguratiens,  ares  are  generally 
being  axial  inhomogeneous.  For  these  arcs,  a  theory  is  presented 
taking  into  account  the  gas-flow  properties  determining  the  anal 
Structure.  This  is  applied  for  i nvest • gat i ng  an  arc  consisting 
essentially  of  two  diffarent  parts  It  is  shown,  how  to  determine  for 
these  parts  the  ere  parameters  depending  on  the  conductances,  which 
ere  required  for  an  appropriate  mathematical  description  As  an 
example  a  computer  simulation  of  the  performance  of  the  investigated 
Circuit  breaker  is  presented,  and  coppered  with  correspond! ng 
full-scale  interruption  tests.  Breaking  capacity  liait  as  wail  as  the 
coaplata  intaractian  phenoaena  between  circuit  breaker  ard  test 
circuit  ere  in  agreewent,  proving  the  presented  theory  of  an  axially 
i nhoaogoneous  ere.  11  Refs. 

Priaery  Keywords:  Circuit  Broekor;  Arc  Quenching;  Numerical 

Calculation,  Expariaant;  Theory;  Dependence  On  Flow 

Properties 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING) 

(Gas.  Recovery;  Mechanical) 

QUENCHING  PROPERTIES  OF  AN  ARC  IN  A  DOUBLE  FLOW  WITH  A  VORTEX 

Ch.  Sturzenagger.  R.T.  Reinhardt  and  H.J.  Schotzeu 

Sprecher  and  Schuh  Ltd.  Aarua.  Switzerland 

IEEE  Transectiona  On  Plasma  Science.  Vol.  PS-8.  No.  4,  pp  584-589 
(12/1980). 

The  effect  ef  e  vortex  in  a  gas  flow  on  an  air-blast  arc  is 
investigated.  The  redial  density  af  a  vortex  in  the  comp. -ossicle  #lo< 
is  evaluated  with  a  simple  modal .  Tha  experiments  show  that  the  width 
of  a  low  pressure  channel  on  the  axis  of  tho  nozzle  is  cemperaole  to 
the  theoretical  values.  Tha  Matured  electric  field  strength  prefi  ... 
is  strongly  influenced  by  the  presaence  ef  Such  a  vortex.  In 
addition,  the  thermal  interrupting  capability  is  o*--*ticelly  lowered 
by  vortex  superimposed  on  the  axial  gas  flow.  7  Rers. 

Primary  Keywords:  Are  Quenching;  Double  Plow  Nozzle.  E-f'sld 

Measurement;  Vortex;  Interruption  Capability 
Raduct i on 
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( BREAKDOWN  STUDIES) 

SPECTRCSCOP I ^APPROACH  TO  THE  ANALYSIS  OP  HIGH  CURRENT  ARCS  IN  SF/SUB  6/ 
S.  Okuda  (1).  Y.  Ueda  (1).  Y.  Mural  H),  T.  Miyamoto  CD.  V.  Doi  (2) 
end  C.  Uenosono  (2) 

(1>  Mitsubishi  Electric  Corp,  Amegeoaki ,  Japan 

(2)  Kyoto  University.  ToShide  Hon-mechi .  Sekyo-ku,  Kyoto.  Japan 
IEEE  Transaction*  On  Plasma  Science,  Vol.  PS-B.  Ho.  4,  pp  595-599 
(12/19*0).  ^  t 

Spectroscopic  observations  wore  carried  out  an  transient 
free-burning  arcs  drawn  by  separating  cooper/ tungsten  electrodes  in 
SF/sub  8/  gos.  Tho  peak  value  of  the  a«c  current  was  varied  up  to  80 
kA.  A  now  optical  method  was  developed  to  measure  temperature  and 
pressure  profiles  of  the  arc  taking  the  magnetic  pinch  force  into 
account  The  ere  voltage  calculated  from  the  obtained  temperature  and 
preosure  profiles  agreed  well  with  electrical  measurements  The 
results  made  it  clear  that  the  composition  of  tho  ere  changes 
significantly  at  the  critical  instantaneous  current  of  10  kA.  Abovo 
10  kA  tho  arc  is  eompossd  of  tho  oloctrodo  vapor,  while  it  contains 
SF/sub  8/  gas  bolow  10  kA.  8  Refs 
Primary  Keywords:  SF/sub  8/  Broakdown;  80  kA  Arc  Currant; 

Spectroscopic  Diagnostic:  Arc  Tomporaturo  Prefi lo; 

Arc  Pressure  Profile,  Calculated  Arc  Voltaga; 

Ccmpor i sen  With  Measured  Voltage 
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(SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical) 

SWITCHING  CHARACTERISTICS  OF  A  THREE- ELECTRODE  SPARK  GAP 
G . A .  Vorob'ev  end  G.S.  Korshunov 
Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  12.  No.  9.  pp  1251-12S4 
(05/1988) . 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  57,  1707-1711  (September 
1987) 

The  switching  character i st i cs  ef  a  three-electrode  spark  gap  with 
an  auxiliary  * heater*  capacitance  operating  under  atmospheric 
conditions  ere  discussed.  It  is  shown  that  the  switching  time  Is 
affected  by  the  magnitude  of  the  'heater'  napacitenee.  the 
overvoltage  across  the  second  spark  gap.  the  mutual  irradiation  of 
the  spark  gapN  in  the  process  of  discharge,  end  the  circuit 
induetanee  Tha  shortest  pulse  rise  t>ma  was  1SE-9  sec.  S  Refs. 
Primory  Keywords:  Three-slectrode  Spark  Gap;  Start  Capacitor;  15  kV 
Operating  Voltage;  200  A  Current!  Heneeecond  Rise 
T  i  me 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING;  BREAKDOWN  STUDIES) 

(Gas,  Electrical;  Mechanical;  Gas.  Racovory) 

SCALINO  LAWS  FOR  GAS-BLAST  CIRCUIT -BREAKER  ARCS  DURING  THE  HIGH  CURRENT 

PHASE 

FIT  c  Pang  U>,  S.  Ramekrishnan  (2)  end  H.K.  Messer  la  (1) 

(1)  Uni  varsity  of  Sydnay.  NSW.  Australia 
(2>  University  of  Liverpool.  Liverpool,  UK 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-8.  No.  4.  pp  557-562 
(12/1980) . 

A  steady  state  nozzle  ere  model  based  on  the  boundary  lavar 
integral  method  is  established  end  scaling  laws  ere  derived.  For 
mffinwly  related  nozzle s,  the  solution  is  uniquely  determined  by  a 
nozzle  coefficient  N,  which  is  related  to  the  stagnation  conditions, 
the  ere  current,  end  the  dimensions  of  the  nozzle.  Tests  have  been 
performed  on  nozzle  arcs  in  air  using  two  geometrically  similar 
nozzles  at  three  stagnation  prassures.  A  good  agreement  between 
theory  end  experiment  is  obtained  which  indicates  that 
ci reui t -breaker  arcs  can  be  seeled  To  avoid  nozzla  clogging,  the 
nominal  currant  density  at  the  throat  (I/A/sub  t/>  should  not  axcead 
the  hiflhest  permissible  nominal  current  density  at  the  throat.  For 
•11  affinely  related  nozzles,  this  upper  limit  of  eurront  density  at 
the  throat  is  proportional  to  (p/sub  0/  divided  by  z/sub  t/)  to  tha 
1/2  power,  uoe-e  p/sub  0  •’  is  tho  stagnation  pressure  and  z/sub  t/  the 
distance  of  the  throat  from  tho  nozzle  entrance.  The  overall  arc 
voltage  exhibit*  the  pre-cur -ent-zero  static  behavior  as  indicated  by 
Browne's  composite  arc  model.  12  Refs. 

Primary  Keywords:  Nozzle  Arc;  Steady  State  Arc;  Arc  Modeling:  Gas 

Blast  Circuit  Breaker;  Nozzle  Coefficient;  Affinely 
Related  Nozzle;  Theory 
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i SWITCHES,  OPENING:  BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Mechanical;  Gas.  Electrical:  Gas,  Recovery) 

SIMPLIFIED  ESTIMATION  OF  CRITICAL  QUANTITIES  FOR  SHORT-LINE  FAULT 
INTERRUPTION 

T . E •  Browne  Jr . 

Westmghouse  Research  end  Development  Cantor,  Pittsburgh  PA 
IEEE  Transactions  On  Plasma  Sciance.  Vol.  PS-8.  No.  4,  pp  400-405 
(12/1980  ) 

Fron  analyses  of  equations  derivad  in  a  previous  paper  for 
critical  interrupting  conditions  for  an  arc  shunted  by  both 
resistance  and  capacitance  in  parallel,  or  for  short-lino  fault 
interruption  with  capacitance  shuntmg.  further  analytical 
expressions  useful  for  prediction  of  limiting  conditions  are  derived. 
Examples,  based  on  observed  relations  of  Cessio-Meyr  arc  model 
rarameters  to  current  rate  of  change  for  a  particular  5F/sub  6/  blast 
circuit  breaker,  show  realistic  plots  of  limiting  short-line  fault 
currants  versus  lino  length  with  capacitance  shunting.  Also  shown  are 
required  capacitance  shunt  values  as  functions  of  busfault  current, 
fault  fraction,  lino  length,  and  number  of  series  breaks.  Included  in 
tho  equations  are  circuit  voltage  and  frequency  and  line  surge 
impedance-  Finally,  it  is  shown  that  similar  relations  can  be  derived 
by  using  en  approach  suggested  by  A.M.  Cassia  in  1959.  6  Refs. 

Primary  Keywords:  Gas  Blast  Circuit  Breaker;  Circuit  Parameter 
Interaction:  Cassia-mayor  Arc  Modal 
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(BREAKDOWN  STUDIES;  DIAGNOSTICS  AND  INSTRUMENTATION) 

(Gas.  Electrical:  Mi  seal leneous) 

TEMPERATURE  DIAGNOSTICS  IN  TURBULENT  ARCS 
Y.K.  Chien  and  D  M.  Benensen 

State  University  of  New  York  et  Buffalo.  Buffalo,  NY  14228 
IEEE  Transection*  On  Plasma  Science.  Vol.  PS-B.  No.  4.  pp  411-417 
(12/1980). 

Time  averaged  radial  distribution  of  temperature  and  its 
fluctuations  have  been  obtained  for  turbulent  (end  laminar)  DC-argon 
arcs  operated  at  85  A  in  a  1-cm  diam  channel.  With  laminar  arcs 
fluctuations  proceeded  inward  from  tha  outer  edge:  in  the  present 
case  temperature  fluctuations  wore  about  1  percent  end  4  percent  et 
the  center-line  end  outer  edge,  respectively.  Relatively  large 
fluctuations  in  temperatura.  about  5  percent,  were  found  across  the 
entire  column  where  the  arc  was  turbulent.  Counterline  temperatures 
were  nearly  identical  for  both  laminar  and  turbulent  ercs-about  10811 
Deg. K .  Tha  analytical  development  ia  an  axtansien  ef  tha  medal  of 
Schreiber  end  Hunter.  24  Refs. 

Primary  Keywords:  Turbulent  Arc;  Temperature  Diagnostic;  DC  Arc;  Argon 
Ges;  85  A  Current;  5  Percent  Temperature  Variation 
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(BREAKDOWN  STUDIES) 

(Gos.  Electrical) 

THE  EFFECTS  OP  COLO  GAS  INJECTION  ON  A  CONPINCO  ARC  COLUMN 
D.M.  Chen.  K.C.  Hsu.  C.H  Liu  end  E.  Pfendor 
University  of  Minnesota.  Minneapolis,  MN 

IEEE  Transaction*  On  Plosme  Science,  Vol.  PS-8.  No.  8.  pp  425-450 
(12/1980). 

This  paper  considers  the  interaction  of  e  thermal  ergon  ere  plasms 
confined  in  s  relatively  long  water-cooled  cylindrical  tube  with  e 
cold  argon  flow  injected  radially  into  the  tube  through  a 
ci reumferat iel  slit.  An  anelyticel  model  is  established  to  predict 
the  thermal,  the  f lu i ddynam c ,  es  well  as  the  electrical  behavior,  c# 
such  an  tre  assuming  laminar  flow  and  Local  Thermodynami c  Equilibrium 
(LTE)  of  the  ere  plasma.  Numerical  solutions  for  the  field  variables 
are  obtained  by  solving  simultaneously  the  ness,  momentum,  energy, 
and  charge  conservation  equations  by  en  iterative  finite  difference 
method.  The  results  show  that  the  arc  column  becomes  constneted  at 
the  location  of  gas  injection  due  to  thermal  and  f lu : ddynami c  effects 
associated  with  the  injected  cold  flow.  Tho  ere  responds  to  the 
constriction  by  en  increase  of  the  temperature  in  the  core  region 
which  resists  the  penetration  of  the  cold  flow  into  the  arc.  Thi s 
penetration  realms  relatively  smell  even  et  high  injection  ratios 
becausa  the  ere  temperature  and.  therefora.  the  resistance  tr  flow 
penetration  increases  with  increasing  injection  ratio.  The  enhanced 
Joule  heating  in  the  injection  region  leads  to  a  minor  thermal 
expansion  of  the  base  flow  which  can  be  observed  upstream  of  the 
injection  slit.  This  effect  becomes  less  pronounced  es  the  injection 
mass  flow  rate  increases.  12  Refs. 

Primary  Keywords:  Confined  Arc;  Argon  Arc:  Cold  Argon  Injection: 

Theory;  Analytical  Model;  Numerical  Calculation 
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(SWITCHES,  OPENING) 

(Evploitv*  Fus«») 

THE  VOLTAGE  ACROSS  A  FUSE  DURING  THE  CURRENT  INTERRUPTION  PROCESS 

L .  Verei g 

HOLEC  N.V.,  Utrecht,  Netherlands 

0n  '«'*«•-  Vol.  PS-6.  No.  4.  pd  460-468 

1 1 2/ 1"6P) . 

Results  of  experiments  with  fusing  wires  ere  discussed  end 
explained  theoretically.  Multiple  arcing  is  observed;  it  is  explained 
in  a  therrodyneaic  nodal.  Also,  the  possible  absence  of  multiple 
arcing  at  high  currents  «»  explained.  There,  evaporation  of 
superheated  fuse  materiel  causes  the  fast  increase  of  the  fuse 
resistance.  This  evaporation  explains  the  exper i mentally  observed 
behavior  of  the  fuse  resistance  as  a  function  of  fuse  diameter, 
whereas  the  concept  of  multiple  arcing  fails  to  do  so  Results  from 
experiments  confirm  energy  balance  aquations,  both  fer  fuses  in  air 
end  for  fuses  embedded  in  fme-greined  sand.  The  energy  balance 
equation  for  the  latter  case  is  shown  to  be  equivalent  to  Moyr • % 
equation.  20  Refs. 

Primary  Keywords-  Fuse;  Multiple  Arcing;  Fuse  Resistance;  Thoory; 

... _ _  Energy  Balance  Equation;  Mayr ■ s  Equation 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES;  SWITCHES,  OPENING) 

(Gas.  Electrical;  Gas.  Recovery;  Mechanical) 

THEORETICAL  AND  EXPERIMENTAL  INVESTIGATION  OF  THE  STOCHASTIC  BEHAVIOR 
„  _  _  OF  AN  SF/SUB  6/  Bl AST -SWI TCHING  ARC 

K.  Mollar.  R.  Schmidt  and  B-  Sporckmenn 
High  Voltage  Lab,  Aachen.  FRG 

0r  Science.  Vol.  PS“8.  ho.  4,  pp  332-356 

( 1 2/ 1960)  . 

This  paper  deals  with  some  fundamental  guidelines  tor  the 
establ i shment  of  a  stochastic  arc  model.  Its  aim  i5  to  describe  the 
well  known  statistical  behavior  of  the  interrupting  limit  of  circuit 
breakers  taking  into  eccou.-t  short  time  fluctuations  of  the  arc 
properties  This  stochastic  ere  model  i»  based  on  a  ohenomeno 1 og i ca 1 
arc  description  regarding  the  switching  arc  as  an  electric  two-pole. 
The  arc  parameters  are  ro  longer  understood  as  deterministic 
functions  but  as  stochastic  processes.  Their  probability  density 
distributions  and  the  respective  eutocovar : «nce  and  crosscovar »0nc* 
functions  are  the  mathematical  naans  to  establish  the  model 
Pseudorandom  generators  are  used  to  compute  switching  processes  oi  ar 
electrical  network  connected  to  a  stochastic  arc.  E  xprr  • -<en  t  a  of  an 
SF/sub  6/  model  circuit  breaker  were  carried  out  w  th  r.speo  to  the 
Stat'st'cal  behavior  of  its  Current,  arc  voltage,  conductivity,  ana 
inter-upting  limit.  From  these  experiments  the  necessary  arc 
pa-emeters  were  taken  ,n  an  iterative  s-ralcgy  khth  these  parameters 
IV  was  possible  to  reach  good  eg-er-r.ent  bfiusr  measured  end 
calculated  values  of  tne  failure  prohab.L.iy  c*  tho  br«ri|,»r  under 
test  8  Refs 

Primary  Kev-words:  SF/sub  $/  Breakdown.  Cas  Blast  C'rejit  Breaker;  Arc 
Modeling  Breaker  Craning  Limit;  Statist-cal 
„„„  „  .  Fnalys  s;  Expertmort;  lheory 
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(BREAKDOWN  STUDIES) 

(Gas.  E.ectr i cal ) 

THEORETICAL  MODE!  FOR  BREAKDOWN  OF  FLASH-DISCHARGE  TUBf 5  CAUSED  BY 
INTERNAL  PRESSURE  DURING  VAPORIZATION  OF  WALL  MATERIAL 
V  V  Ivanov.  A. I.  Kobzer',  V.A.  Prqobrazhensk i i  and  A.G.  Rozanov 
**ssccw.  USSR 

High  Temperature,  Vol.  19,  No.  1.  pp  137-141  (02/19817. 

Trans.  From:  TeplofiZtke  Vysokikh  Temperttur  19,  177-181 
( January- February  1981) 

A  theoretical  model  is  proposed  for  breakdown  of  f lash-di scharge 
tubas  caused  by  internal  pressure  during  vapor i zet i On  of  the  wall 
materiel.  An  analytic  expression  is  obtained  for  the  limiting  energy 
of  a  f lash-di scharga  tube  by  solving  tne  beat-conduct ■ on  equation* 
successively  for  the  heating  stage  and  wall  vaporization  stage.  It  is 
shown  that  the  theoretical  calculations  and  known  e*pe-  nantal  data 
are  m  satisfactory  quant i tat i ve  agreement.  18  Refs. 

•rimer*  Keywords:  Gas  Breakdown;  Thermal  Conduction;  Wall 

Vaonr i zat i on .  Pressure  Increase;  Theory;  Comparison 
h ■ tn  Exper iment 

^e-:o--'sry  Keywords:  Flash  Tube 
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LBREAKDCWS  STUDIES) 

<  C  c* .  Lloc t r i cel ) 

Th-ORy  0e  POWERFU  N0NSTEADv  XENON  DISCHARGE  TAKING  VAPORIZATION  OF  ITS 
STABILIZING  WAiLS  I NT 0  ACCOUNT 

v  M  G-adov,  V.V.  Ivanov,  T«  I.  *eren-’ev  and  A. a.  Shcherbakov 

High  T er .- e r « t u r e ,  Vol.  19,  No.  I,  pp  CC-C*  (0?/1981>. 

Trans  From;  leplofiZika  Wysoxikh  Temperatur  14,  28-35 
( Jaoucry-Febrofary  1981' 

A  ccnp|f »  r  1 1  n®ta  1 1  cal  model  o*  a  ncnxteedy  xenpn  discharge  ef 
average  du'at  -jr  (IE?  -  IE3  ificroieconas;  ■  «i  clevelonPd.  tak--g 
•  res  CO  of  the  quart-  wails  into  account .  F .  i  e  processes  <n  the  pulse 
la-u  in  conJ’tinns  of  shell  vapo*  •  zt*.  i  r  n  are  investigated 
thor  ret  •  cai  !  y  jrj  experimentally.  ?J  Kefs 

3  r  i  ma  r  y  Keywords  Xer.or.  Discharge;  pul*er.  T  .  sch.-rge:  Wal  1 

S tab 1 1  * zot ion .  Quartz  wail,  M< deling;  Experiment; 
Thee ry 

'.♦-cordpry  Keywords:  Fi*sn.amp  Cperatmn 
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(BREAKDOWN  STUDIED.  SWITCHES,  ClOSING) 

(Vacuum,  Electrical;  Vacuum  Gaps.  Electrical) 

TIME  DElAY  IN  TRIGGERED  VACUUM  GAP 

A.U.  Hull 

General  Electric  Co.  Schenectady .  NY  12301 

1E1E  Transactions  Un  Electron  Devices,  Vol.  ED- 1 3 .  No.  6,  pp  529-530 
( 06/1566 ) . 

A  proposed  theory  of  metal  vapor  arcs  in  vacuum,  based  on  tho 
assumption  of  field  emss-on  of  electrons,  has  been  used  to  calculate 
tne  tuno  delay  of  lafferty's  Triggered  Vacuum  Gap,  with  excellent 
ngreei-ent  with  exper  imont.  7  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Field  ‘mission;  Vacuum  Spark  Gap; 
Delay  Measurement;  Tneory 

COPYRIGHT  1966  IEEE.  REPRINTED  WITH  PERMISSION 


8984 

(BREAKDOWN  STUDIES) 

'V.icuus,  Electrical) 

A  CATHODE  SPOT  MODEL  AND  ITS  ENERGY  BALANCE  FOR  METAL  VAPO'JR  ARCS 

J . E .  Do a  1 der 

f-ndhoven  University  of  Technology.  Eindhoven,  Netherlands 

Journal  Of  Physics  D.  Applied  •hys.cs.  Vol-  11,  No.  12,  pp  1667-1682 
( 08/1978) 

A  non- stat • onary  cathode  spot  modal  is  proposed  which  i*  based  on 
on  i nterpretat . on  of  experimental  daia  recently  obtained.  The 
significance  of  ion  mass  generation  by  Joule  heating  and  the 
separation  of  energy  flows  associated  with  electron  and  ion  currants 
in  the  cathode  sret  are  the  main  differences  with  other  kn^wn  cathode 
spot  models.  The  ion  energy  balance  at  the  metal -vacuum  tra-sition  i» 
evaluated  quant i tat i ve) y  and  appliad  to  a  calculation  of  the  ion 
fraction  in  the  cathode  current .  For  a  broad  range  of  motels  and 
independent  of  the  electron  emission  mechanism,  minimum  and  maximum 
ion  currant  fract.ons  are  found  of  around  10*  and  20*.  respectively. 

By  considering  TF  emission  it  is  shewn  that  the  'on  curren:s  oriented 
from  and  towards  the  cathode  have  the  same  size,  each  being  10%  of 
the  arc  current  nr  somewhat  higher.  The  dominant  influe-ce  of  the 
electric  field  on  tho  electron  emission  is  established.  This  result 
s  in  ogreerent  with  the  total  von  mass  produced  by  Joule  neating  in 
the  cithode  as  has  been  previously  calculated  for  the  same  range  of 
mata ) s  4 9  Ref s 

Pr  mery  Keywords  Vacuum  Brarxdoun;  Cathode  Spct.  Joule  Heating:  Ion 

Generation;  Electron  Curreit;  Ion  Current.  Mor* ling; 
Field  Emission 
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. Bi L AK DOWN  STUDIES) 

(•‘acuum,  Electrical) 

CCr*rpN:NTS  Dr  CAT  »;CDE  EROSION  IN  VACUUM  ARCS 

■>  E.  Daslder 

Emdho^en  University  of  Technology.  Eindhoven.  Netherlands 

Journal  Of  Physics  D;  Applied  Physics.  Vol.  9,  No.  16,  pp  2379-23«K 
: 11/1976)  . 

The  composition  of  cathode  mess  loss  was  analysed  for  cadmium, 
eopocr  and  molybdenum  vacuum  arcs.  It  showed  that  two  dominant  flows 
are  present,  one  consisting  of  ions,  tha  other  of  molten  droplets 
which  have  sizes  n  the  order  of  microns  to  tens  of  microns.  The 
droplet  flow  is  mainly  oriented  along  the  cathode  plane  end  is 
strongly  dependent  on  the  fusion  temperaturo  cf  the  cathode  metal  and 
the  cha rgn  transfer  by  tho  arc  The  cethoaa  mass  loss  in  vapour  form 
is  considered  to  be  small.  26  Refs. 

Primary  Keywords:  Electrode  Erosion;  Cathode  froiion,  Cadmium  Cathode; 

Copper  Cathcde.  Molybdenum  Cathode;  Moss  Less 
Measurement;  I  on  Migration;  Metal  Droplet  Flow; 
Cha-ge  Transfer  Dependence 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Systems) 

DIGITAL  IMPULSE  RECORDER  FOR  HIGH-VOLTAGE  LABORATORIES 
R  Me  lew  ski  end  A.  Dechamplam 

•<vdro-Quebec  Institute  of  Research,  Varannas,  Quebec,  Canada 
IEEE  Transactions  On  Power  Apporetus  And  Systems,  Vol.  PAS-99,  No.  2, 
pp  636-649  (  34/1  980  )  . 

A  digital  .-a. order  has  been  developed  for  use  in  HV  laboratories 
as  *  prospective  replaceman*  fer  conventional  impulse  osc i 1 1 oscooes . 
The  new  apparatus  has  a  sufficiently  high  time  resolution  to  racero 
♦he  fastest  mic-nsecond  impulses  used  for  HV  testing  and  also  allows 
slower  switching  tra-lifti  to  O#  monitored  In  order  to  immunize  the 
sensitive  electronic  Circuits  of  the  recorder  against  the  high 
electromagnet i c  nterforence  of  HV  test  areas-  the  authors  conducted 
an  experimental  stidy  of  the  nature  of  this  interference  anri  its 
magnitude  and  used  the  results  to  calculate  the  shielding  and 
supply  line  cor.H  tiomng  systems  The  recorder  is  designea  as  a 
mobile  unit  composed  of  an  input  at t en^a t o r- c ompat ■ b Le  witK  th« 
impulse  vc-ltaqa  d'v'derj.  an  analog-tc-di  g>  tal  comerter.  an 
i  nterfoca  and  o  graph  i «  computer  terminal.  T*-e  recorded  impulses  are 
d  fuleved  with  the  calib-xted  voltage  end  time  axes  on  tne  te*--  nol 
screen  and  can  do  printed  or  stoned  on  magnetic  tape  for  fu-ther 
processing.  The  paper  ponts  out  new  problem*  ensuing  fro*  t^e 
eppi • cat  *  on  of  digital  recorders  to  the  HV  i mpul se  testing  technique. 

12  FTefs 

Frimary  Keywords  Digital  Impulse  Recorder.  l^C  ns  Resolution,  Stand 
»lo~*  System.  Noise  Sensiti  ' ty  Analysis 
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(BREAKDOWN  STUDIES) 

(Gjs,  Recovery) 

THERMAL  LAYERS  IN  POSTARC  CHANNEL 

Z  *  c  Lac  '  nsk  i 

Technical  University  of  Lodz.  Lodz.  Poland 

IEEE  Tr.-nsa-:  t  *  ons  Dr*  Plasma  Science,  Vol.  PS-8.  No  4.  pp  449-454 
' 12/198C  > 

The  subject  of  the  i  nvest » gat  ■  on  is  a  short  a-'C  burning  in  air 
between  electrode*  m#d#  of  refractory  materials.  Based  o" 

•lasurement s  of  the  electrical  conductivity  of  near -e I ec t rode 
regions,  as  wall  as  cn  ealculet I ons.  it  is  stated,  that  thermal 
reignitiss  takes  Place  in  a  thermal  layer  near  the  r*u  anode  In  the 
paper ,  a  model  of  short  arc  thermal  regrit»on  is  presented  and  the 
resjlts  of  calculations  in  compered  with  measurement  *  These  results 
shed  l»Qht  on  postarc  rood  tions  *n  low  voltage  circuit  breakers.  7 
Refs 

Primary  Keywords  Postarc  Channel;  Temperature  Measurement;  Electrical 
Conduct '  v »  ty  Measurement;  Arc  Roigmtion:  Thermal 
R* • gn 1 1 1  on 
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(SWITCHES.  CLOSING) 

(Gas  Gan*>.  Crossed  -  f  >  e  1  d ) 

F  E  AS  I  B 1 l  I  '  Y  CF  A  HIGH  AVERAGE  POWER  CROSSED  FIELD  CLOSING  SWITCH 
r*  A.  lutz.  R  J.  Mi.rva.  a*d  H  Altmq-Mee-, 

Hugh**  Resenr(.n  lah*.  Molibu,  CA  9C26S 

IEFE  T  rt.ns.ic  t  i  ons  On  Plasma  Science.  Vol  PS  4,  No  2.  pp  lift  1?8 
(  06/1  976  ) 

Results  of  an  gioor istntal  program  to  determine  the  feasibility  of 
using  a  crossed  field  dev<ca  as  a  high  average  power  triggered 
closing  switch  are  reported  The  tube  contained  coaxial,  cylindrical 
electrodes  n-'d  was  triggo-ed  by  Pulsing  a  magnetic  field  (‘11  T)  to 
a  value  it-f  f  i  c  i  ent  1  y  high  to  trai>  electrons  and  initiate  conduction 
Holdoff  voltage*  up  to  60  were  achieved,  with  peak  (c  rcu»t 
lim.ted)  Currents  a*  h  i  gn  a*  20  kA  end  p,.lse  durations  *n  the  range 
of  1  to  100  microseconds  Ignition  jitter  was  eoprox i me t e 1 y  0.1 
mierssacond,  and  tne  voltage  recovery'  rate  was  2  kV/mi  crosecond  after 
CO  kA  conduction  a-d  a  SO  microsecond  deion-zation  time  These  single 
and  double  shot  uat«<  ind-cate  th«t  it  should  be  possible  ti  bu>ld 
vck  a  davisa  to  rperata  at  higii  average  power  levels  for  use  in  high 
power  (MW,  modulators  9  Refs 

Primary  Keywords  Crotsed  F-eld  Closing  Switch.  Coaaial  Swtci-. 

Mu  gnat  1 1  Trigger,  fci  Cp»r»tmg  Voltage-  23  kA 
Current:  100  n*  Jitter,  H * gh  Average  Pow#r 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS;  POWER  CONDITIONING) 
(Magnetic;  Capacitor  Bank*;  Pula*  Forcing  linos) 

PRODUCTION  OF  PULSED  MAGNETIC  FIELDS  WITH  A  FIAT  PULSE  TOP  OF  440  ROE 
AND  1  MSEC  DURATION 

0.  Dworsehak,  F.  Habaray.  P.  Hildobrend.  E.  Kneller  and  D.  Schroibor 
Ingtttut  fur  Workstoffo  dar  Eloktrotechnik ,  Ruhr-UnWerei  tot  Bochum.  FRG 
Tha  Review  Of  Scientific  Inst rumonts.  Voi.  4S.  No.  2,  pp  243-244 
(02' 1474 ) . 

*  capacitance  discharge  unit  for  tha  production  of  pulaad  magnetic 
ft  olds  up  to  440  kOa  ia  doacribad.  Tha  Pulsa  formed  by  a  passive 
network  ha*  a  ftald  platoau  of  approximately  1  msec  duration  for  a 
half-parted  of  approximately  3-5  maac  and  a  field  rtppla  of  delta  H/M 
<  l*4-  TK*  un’*  occupiaa  approx i matoly  10  iq  i.,  the  total  weight  la 
6C0  kg.  it  can  b*  produced  at  low  coat.  22  Ref*. 

Primary  Keywords:  Magnetic  Field  Generation,  Air  Cora  Coil;  Mechanical 
Analyst*;  Pula*  Forming  Network;  2.5  kV  Output 
Voltage,  1  •>  Pulse  Width;  Rectangular  Pulse; 

Thyr • stor 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

OPTIMI2ATION  OF  ENERGY  CONVERSION  IN  ELECTRICAL  EXPLOSION  OF  A 
CONDUCTOR  IN  A  LIQUID 

V.K.  Rakhuba  and  N.N.  Stolovich 

Institute  Of  Heat  And  Mass  Transfer,  Academy  of  Science#  of  tha 
Belorussian  SSR,  Min.sk,  USSR 

Siv.et  Physics*  Technical  Physic*.  Vol.  10,  No.  0.  pp  775-770  (12/1475). 

Tran*,  from:  Zhurnel  Tokhni choako i  Ft*iki  45.  1222-1257  (Juno  1475) 
Optimum  relations  between  the  dimensions  of  the  exploding 
conductor  and  tha  parameters  of  the  discharge  circuit  ere  found  from 
the  condition  maximizing  the  efficiency  for  tha  conversion  of 
electrical  energy  stored  in  a  capacitor  into  the  maehonical  energy  of 
tho  deformation  of  cylindrical  thin-walled  transducer*.  Comparison 
shews  a  good  agreement  between  theory  and  experiment.  15  Rat*. 

Primary  Keywords:  Exploding  W.re;  Liquid  Environment;  Wire  Dimensions; 

Discharge  Circuit  Parameters;  Optimization; 

Experiment;  Theory;  Good  Agreement 
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(BREAKDOWN  STUDIES) 

<  Gas.  Electrical ) 

INTEGRAL  METHODS  OF  ANALYSING  ELECTRIC  ARCS  I.  FORMULATION 

MO.  Cowley 

Un>verjity  of  Cambridge,  Cambridge,  CB21P2 

Jcu-nal  Of  Physics  D,  Applied  Physics.  Vol.  7,  No  14,  pp  2218-2231 
(11/1974) . 

The  equations  of  continuity,  momentum  and  energy  are  derived  for 
axisymmetric  oletric  arcs  in  terms  of  overall  redial  integrals.  The 
external  flow  is  assumed  to  be  adiabatic,  reversible  end 
one-dimcnsionel .  although  compressibility  and  the  possibility  of  time 
variation  are  included.  The  overall  integral*  define  quantities  with 
the  dimensions  of  area  when  their  integrands  ere  normalized.  Arc 
problems  can  then  be  solved  in  principle  if  relations  between  the 
area  quantities  can  be  guessed  or  found  empirically,  end  a  formal 
structure  for  such  empiricism  is  suggested.  It  is  shown  that  the 
enthalpy-flow  model  of  Frost  end  liebermann  i*  equivalent  to  an 
integral  method  at  a  low  level  of  approx i mat • on .  The  analyses  of 
Tooham  ere  related  to  the  present  general  information.  12  Refs. 

Primary  Keywords  Gas  Breakdown;  Axis!  Gas  Flow;  Theory; 

Magnetohydrodynami c  Analysis;  Theory;  Empirical  Area 
Relations 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

INVESTIGATIONS  OF  GLOW  DISCHARGE  FORMATION  WITH  VOLUME  PREIONIZATION 

L.E.  Kline  end  L.J.  Denes 

Westinghouse  Research  and  Development  Center,  Pittsburgh  PA 

Journal  Of  Applied  Physics,  Vol.  44.  Ho.  4.  1547-1574  (04/1475). 

The  discharge  formation  process  has  been  studied  experimentally 
for  C0/sub  2/  planer  TEA  laser  discharges.  Theoretical  models  ere 
presented  which  predict  the  prei on i zet i on  electron  end  ion  densities* 
the  spetiotemporel  development  of  tho  discharge  plasma,  discharge 
voltage,  end  current  waveform,  end  the  ques< steady  operating 
character* sties  of  the  dischorge  The  pre» om zet i on  is  provided  in 
the  experiments  by  a  pulse  of  ultraviolet  radiation.  The  discharge 
formation  model  accounts  for  cathode  photoemission  and  anode 
collection  of  electrons,  discharge-circuit  interactions,  end  gssoout 
ionization  processes.  The  model  predicts  that  photoemission  end  anode 
collection  can  be  neglected  when  strong  prei on i zat i on  and  moderate 
overvoltages  are  used.  When  photoemission  end  anode  collection  ere 
neglected,  the  discharge  formative  time  is  independent  of  the 
di sche*  ge  volume.  Calculated  and  experimental  voltage  and  current 
waveforms  ere  in  very  good  agrooeiont.  The  results  of  the  calculations 
show  that  the  discharge  formative  time  is  determined  primarily  by  the 
characteristics  of  the  external  circuit  in  the  experiments.  Formation 
calculations  for  e  large* volume  discharge  show  that  a  uniform  glow 
discharge  will  develop  even  when  the  prei om zet i on  is  nonuni  form 
along  the  electric  field,  end  confirm  that  the  formative  time  is 
approximately  independent  of  the  discharge  volume.  38  Refs. 

Primary  Keywords:  Glow  Discharge;  Ultraviolet  P-ei oni zation;  Volume 

Prei on i zet i on ;  Theo-y;  Plasma  Development;  Discharge 
Voltage;  Discharge  Current;  Comparison  With 
Experiment 

Secondary  Keywords:  Gas  loser  Pumping 
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(DIAGNOSTICS  A“D  INSTRUMENTATION) 

ON  THE  MICH- FREQUENCY  RESPONSE  OF  A  ROGOWSKI  COIL 

J.  Cooper 

Imoor*al  Collage  Of  Science  And  Technology,  London,  UK 

Plasma  Physics  (Journal  Of  Nuclear  Energy  Pert  C).  Vol.  5,  No.  5,  op 
285*284  (01/1443). 

In  this  paper  a  Rogowski  coil  with  a  capacitive  shield  is  treated 
os  a  distr  buted  circuit,  so  that  the  torcidally  wound  coil  acts  as  a 
delay  line  It  is  shown  that,  in  general,  the  high-frequency  response 
is  limited  by  the  transit  time  around  this  delay  line,  and  for  times 
greater  then  this  trans- t  time  the  individual  circuit  elements  act  as 
lumped  impedances.  However,  if  the  flow  of  the  current  to  be  measured 
is  s^ch  that  it  is  Symmetrical  with  respect  to  the  toroidal  coil  (so 
that  the  voltage  induced  per  unit  length  along  the  coil,  when  the 
current  changes,  is  constant),  the  transient  response  becomes  less 
then  the  transit  time  for  a  termination  whose  impedance  is  small 
compared  with  that  of  the  toroidal  coil.  The  best  results  may  bo 
obtained  with  an  inductive  termination  whoso  impedance  has  the  same 
phase  angle  as  the  imnodance  of  the  toroidal  coil,  end  for  this 
termination  tha  output  s  proportions,  to  tho  rate  of  change  of 
current.  4  Refs. 

Pr*mary  Keywords:  Rogowski  Coil;  Capacitive  Shield;  Modeling;  Ooioy 
Lina,  wo  Transit  Time  Limitation 
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(BREAKDOWN  STUDIES) 

(Cos.  Diagnostics) 

PHOTOELECTRIC  SPECTROSCOPY  OF  TRANSIENT  DISCHARGES 
Tsui-Fang,  C.M.  Cundall  end  J.D.  Craggs 
University  of  Liverpool,  Liverpool,  UK 
Spoctrochimice  Acte.  Vol  5,  pp  452-454  (01/1453). 

Details  are  given  of  various  optical  techniques  used  with 
photomultiplier  tubes  <n  the  mease rement  of  tho  relative  intensities 
of  spectral  lines  in  the  amission  spectra  cf  transient  discharges, 
notably  sparks  lasting  a  few  m i cr oseconds .  20  Refs. 

Prima-y  Kov words:  Gas  Discharge;  Spectroscopy;  Optical  Techniques; 

Trarsiont  Discharge:  Calibration  Techniques 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generet i on ) 

K  A  L  ’ MAR- 1  PULSED  ELECTRON  ACCFLEPAT0R  WITH  RELATIVISTIC  ELECTRON  BEAM 
POWER  OF  UP  TO  5E12  W/SQ.CM. 

B.A.  Demidcv,  M.V.  Ivkm,  V.A.  Petrov  and  S-0.  Fanchenko 

Soviet  Atomic  Eneroy,  Vol.  44,  No.  2,  pp  111-114  (02/1474). 

Trans.  From:  Atcmnoya  Energiya  44,  100-104  (February  1974) 

The  possibility  of  achieving  controlled  thermonuclear  fusion  by 
using  relativistic  electron  beams  (REB),  first  pointed  out  by 
Zavoiskii,  is  arousing  over- i nertas i ng  interest.  As  shown  by  Rudekov. 
REB  with  e  current  of  tho  order  of  1E7  A  end  a  power  density  of  tho 
order  of  1E13  W/sq.cm.  era  required  to  accomplish  this.  The  present 
paper  describes  the  Kel'mar  l  accelerator  p-oducing  REB  with  a  power 
density  of  5E11  -  5E12  W/sq.cm.  We  give  the  results  of  investigations 
on  REB  focusing  in  a  high-voltage  diode  as  e  function  of  the 
electrode  geometry  and  the  magnitude  of  the  voltage  prepulse.  14 
Refs. 

Primary  Keywords:  Kal'mar  1  Accelerator;  Field  Emission  Diode;  1  MeV 
Electrons;  10  MA  Current;  1.5  Ohm  Diode  Impedance; 

T  r i gatron 
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' BREAKDOWN  STUDIES) 

(Gas.  Corona) 

PULSES  IN  NEGATIVE  P0INT-T0-PI ANE  CORONA 
IB.  loob,  A.F.  Kip  and  G.G.  Hudson 
University  of  California.  Berkeley  CA 
Physical  Review,  Vol.  60,  pp  714-722  (11/1941). 

The  failure  of  U.H.  Bennett  working  with  very  fine  negative  points 
end  of  G  G  Hudson  working  with  larger  carefully  polished  negative  ft 
points  in  clean  dry  dust-free  air  to  observe  the  regular  relaxation 
oscillator  1iV«  pulses  reported  by  Trichel  for  negative  points  in 
room  air  led  to  a  further  study  of  the  Trichel  pulses.  It  was  found 
by  Kip  and  Bennett  independently  that  the  onset  potentials  end  the 
current  voltage  character i st i cs  of  the  corona  showing  Trichel  pulsea 
ere  irdeponden*  of  the  metal  and  thus  rt  th#  work  function  of  the 
point.  It  is  further  independently  shown  by  Bennett  end  by  Hudson 
that  the  regular  Trichel  pulses  originating  as  they  do  in  the  gas 
reauira  the  presence  o'  a  source  of  triggering  electrons.  These  can 
be  furnis’ed  f , cm  tup  points  or  by  roughness  on  larger  points 
through  field  cm*,  si  on,  by  very  fine  dust  specks.  Thus  room  air, 
yielding  negative  ions  and  providing  ample  numbers  of  fine  dust 
specks  for  triggering,  yields  the  regular  Trichel  pulses  while  clean, 
dry  dusL-free  e*r.  giving  but  rare  dust  specks,  yields  random  bursts 
of  pulses  of  irregular  form.  The  theory  of  the  phenomenon  is 
'*»conj ■  iitrad  in  the  light  of  th*  finding s  end  it  is  shown  that  the 
theory  proposed  by  Trichel  is  applicable  except  as  modified  by  the 
influence  of  the  negative  ion  space  charge  and  the  necessity  of 
triggering  electrons.  13  Refs. 

Primary  Keywords:  Corona;  Point-plena  Gap;  Air  Gap;  Corona  Pulses; 

Trichel  Pulse;  Effect  Of  Particles;  Field  Emission 
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(BREAKDOWN  STUDIES) 

(liquid,  Electrical) 

SOME  FEATURES  IN  THE  ELECTRIC  BREAKDOWN  OF  ELECTROLYTES 
N.P.  Mel’nikov.  G.A.  Ostroumov  end  A. A.  Shteinberg 
A. A.  Zhdanov  Lenningred  State  University,  lenningred,  USSR 
Soviet  Physi cs-Dok lady .  Vol.  7,  No.  12.  pp  1102-1104  (04/1943). 

Trrns.  From:  Dokledy  Akedomi i  Nauk  SSSR  147,  822-825  (December  1442) 
The  cheracteri sti cs  of  a  capacitor  discharge  in  an  aqueous 
electrolyte  ere  studied.  A  capacitor  is  connected  across  a  test  cell 
by  use  of  e  trigatron  gap  to  produce  o  stop  voltage  of  15  kV  aeross  a 
gap  of  0.75-20  mm.  Several  electrolytes  oro  tasted  over  e  wide  range 
of  concentrations.  Throe  distinct  regions  of  concentration  ere  found* 
1)  breakdown  possible;  2)  no  breakdown  with  aperiodic  discharge  of 
capacitor;  and  3)  no  breakdown  with  oscillatory  discharge.  13  Rtfs. 
Primary  Keywords:  liquid  Breakdown;  Electrolyte;  Three  Regions  Of 

Concentration;  Several  Electrolytes;  Wide  Range  Of 
Concontrat i on ;  Variable  Gap  Spacing 
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( BREAKDOWN  STUDIES) 

(liquid.  Electrical) 

THE  DEVELOPMENT  OF  AN  ELECTRIC  DISCHARGE  IN  AQUEOUS  ELECTROLYTES 
N.P.  Mel'nikov,  G.A.  Ostroumov  end  H.Yu.  Stoyak 
A. A.  Zhdanov  l enn ingrad  State  University.  lenningrad,  USSR 
Soviet  Phyai cs-Doklady  .  Vol.  8,  No.  2.  pp  178-178  (08/1963). 

Trans  From:  Dokledy  Akademi i  Nauk  SSSR  1*8.  1057-1059  (February  1983) 
Several  enparieal  formulae  are  given  for  the  breakdown  of  aqueous 
electrolytes  in  this  paper.  NaCl  dissolved  in  Mater  is  classified 
into  three  distinct  Concentrat i on  (conductivity)  level  ranges  and  the 
breakdown  properties  are  found  to  be  consistent  Mi  thin  each 
classification.  Pulsed  voltages  of  up  to  18  kV  are  used  to  produce 
breakdown.  2  Refs. 

Primary  Keywords:  Electrolyte  Breakdown;  Salt  Electrolyte;  Glow 

Discharge;  Brush  Discharge;  Statistical  Sample; 
Emp«ncal  Formula 
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(BREAKDOWN  STUDIES;  SWITCHES.  OPENING;  DIAGNOSTICS  AND  INSTRUMENTATION; 

DIAGNOSTICS  AND  INSTRUMENTATION) 

(Exploding  Wires.  Explosive  Fuses;  Current;  Voltege) 

T I ME  RESOLVED  ELECTRICAL  MEASUREMENTS  IN  HIGH  CURRENT  DISCHARGES 
E-C.  Cassidy.  S.W.  Zimmerman  and  K.K.  Neumann 
National  Bureau  of  Standards.  Washington.  DC  20238 
The  Review  Of  Scientific  Instruments.  Vol.  37.  No.  2.  pp  210-218 
(02/1588) 

A  method  for  measurement  of  the  resistive  component  of  the 
instantaneous  voltage  across  a  sample  installed  in  a  high  voltage, 
high  currant  circuit  is  described.  Simultaneous  measurement  of  the 
current  permitted  time  resolved  determi net > on  of  electrical  energy 
dissipation,  power,  and  resistance  of  the  sample-  The  system  was 
calibrated  celonmetr  i  cel  ly.  end  measurements  were  made  with 
exploding  wire  samples.  18  Refs. 

Primary  Keywords:  Exploding  Wire;  Current  Measurement;  Voltage 
Measurement;  Resistance  Measurement.  Temporal 
Resolution 
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(BREAKDOWN  STUDIES) 

(Surface  Flashover) 

TRACKING  IN  POLYMERIC  INSULATION 

M.J.  Billings.  A.  Smith  and  R.  Wilkins 

University  of  Manchester.  Manchester,  UK 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  EI-2.  No.  3,  pp 
131-137  (12/1967). 

Chemical  mechanisms  of  tracking  and  erosion  are  reviewed  by 
considering  mechanisms  of  conduction  and  molecular  structure  of 
polymers.  It  is  shown  that  track  formation  naed  not  necessarily  be  by 
graphite  formation  and  that  degradation  mechanisms  cannot  always  be 
predicted  by  inspection  of  molecular  star i ochemi stry .  25  Refs. 

Primary  Keywords:  Insulator  Tracking;  Insulator  Erosion;  Conduction 
Mechanism;  Graph. te  Formation;  Molecular 
Star i ochemi stry 
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(SWITCHES.  CLOSING) 

(Vacuum  Gaps,  Electrical) 

RECOVERY  CHARACTERISTICS  OF  A  TRIGGERED- VACUUM  GAP  AT  HIGH  CURRENTS 
J.D.  Cobine  and  L.E.  Prescott 
General  Electric  Co.  Schenectady.  NY  12301 

Journal  Of  Applied  Physics.  Vol.  82.  No.  12.  pp  8S65-8869  (11/1971) 

A  system  has  bean  devised  for  use  with  a  high-current  generator 
whereby  the  recovery-strength  character i sti cs  of  a  triggered-vecuum 
gap  (TVG)  may  be  determined.  Data  era  presented  for  an  experimented 
hydrogen-triggered  TVG  for  currants  of  2000,  S000  and  10000  A,  the 
latter  value  being  near  the  upper  limit  of  the  tube  studied.  The 
causes  of  data  scattering  era  discussed.  10  Rafs. 

Primary  Keywords:  Matal  Vapor;  Residual  Gases;  Thermionic  Emission; 
Varying  Recovery  Strength 
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(SWITCHES.  OPENING) 

(Mechanical.  Materials) 

DEVELOPMENT  OF  CONTACT  MATERIALS  FOR  VACUUM  IMTC**UPTe*S 
P.  Barkan  (1).  J.M.  Lefferty  (2).  T.H.  Lea  ( 1 )  and  J.l.  Lento  (1) 

<1)  General  Electric  Co,  Philadelphia,  PA  19153 
(2)  General  Electric  Co.  Schenectady.  NY  12301 

IEEE  Transactions  On  Power  Apparatus  And  Systems.  Vol.  PAS-90.  No.  1, 
pp  350-359  (02/1971). 

Conventional  contact  materials  cannot  simultaneously  meet  three  of 
the  most  criticel  functional  requi rements  of  th#  high  capacity  vacuum 
interrupter.  Thii  paper  describes  the  development  of  e  new  eless  of 
vacuum  interrupter  contact  alloys  which  offer  exceotionel  properties 
combining  high  interrupting  capability,  high  dielectric  strength,  «nd 
anti-welding.  The  mechanism  by  which  enti -welding  <»  achieved  is 
described  end  substent i eted  by  test  results.  81  Refs 
Primary  Keywords:  Vacuum  Interrupter;  Several  Contact  Alloys;  High 
Interrupting  Capability.  High  Dielectric  Strength; 
Anti-welding 
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(SWITCHES,  CLOSING) 

(Vacuum  Gees,  Electrical) 

INDUCTANCE  AND  INTERNAL  RESISTANCE  CF  VACUUM  DISK  SWITCHES 
G.N,  Aratov,  V.I.  VoSrl’av.  M.I  Pergament  «r<d  S  S  N«r«vitinov 
Soviet  Phys>e«!-Tachni  cal  Pi  ysica.  Vol.  1).  No.  6.  op  818-821  (  12/1968). 
Trans.  From.  Zhyrrel  Teksn  «.hesk©  i  Fi/ilr  )8.  107v-::C‘r  •  •■■-s  1968) 

Previous  communications  have  dealt  with  the  control  and  electrical 
strength  of  these  Switches.  H#r#  as* -mates  ar#  made  of  the  inductance 
and  interna  1  resistance,  which  with  the  results  made  previously  ellow 
recommendot i ons  on  the  desig^  and  use.  5  Rats. 

Primary  Keywords  Vacuum  Disk  Switch;  Performance  Test.  Diagnostics; 

Inductance  Measurement.  Resistance  Meeturemert; 

Design  Cons • Her at i one 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

SPECTROSCOPIC  STUDY  DF  THE  PLASMA  OF  A  LOW-vOl TAGE  PULSE  DISCHARGE  IN 
VACUUM 

V.A.  Dhravshchi kov  and  M.A  Deryabina 
Meseow.  USSR 

High  T smear at ura .  Vol.  8,  No  1.  pp  16  22  (02/1966) 

Trans.  From:  Teelofiftka  Vy*u*  kh  Temperotur  6,  20-26 
'  January  -  F  ebr  <ja  >  1966  ) 

Results  af  a  spectroscopic  study  ef  plasma  farmed  in  a  pulse 
discharge  between  solid  electrodes  of  coeval  geoeetry  ore  presented, 
the  intiel  pressure  in  the  vacuum  Chamber  being  1E*S  to  IE-6  mm  Mg . 
The  excitation  temp«rotur«s  in  various  parts  uf  tha  iat  u«- s 
determined  by  -  '  «  method  The  distribution  of  doubly-cher  gad 

slum  rum  tens  tv«r  tna  »m  itad  states  was  determined  A  maximum 
Plasms  temperature  was  fo i  fo-  s  certain  discharge  energy  The 
radial  distribution  of  . ature  m  th*  anode  jet  we*  determined; 

tha  temperature  rose  *>■♦'  ci  On  c«  from  th»  erode  7  Refs 
Primary  Keywords:  vacuum  »» aekc’-cw'-  .  Pulse  B'eakdo..-.  Anod#  Jet 

Coaxial  f;act'Odes.  T»mea«at„re  *t  Discharge  Energy 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

TRANSIENT  CHARACTERISTICS  OF  RADIATION  EMISSION  FROM  THE  PLASMA  OF  A 
PULSED  DISCHARGE  IN  VACUUM 

V.A.  Derevshch i kov 

All-Union  Institute.  Moscow,  USSR 

High  Temperature,  Vol.  5.  No.  3.  pp  380-386  (06/1967). 

Trans.  From:  Teplofiiike  Vysokikh  Temperotur  5,  823-832  (May-June  1967) 
Tha  present  paper  gives  results  of  an  i nvest i got i en  into  tha 
transient  characteristics  of  radotion  emission  from  the  plasma  of  a 
high-current  pulsed  discharge  between  electrodes  of  coaxial  geometry 
at  pressures  of  IE-5  -  IE-6  mm  Ng  in  a  vacuum  chamber.  Oscillograph 
recording  of  various  spectral  lines  was  carried  out  simultaneously 
with  high-spevd  phetogr aphy  of  the  discharge  by  means  of  an  SFM-2M 
photorecorde' .  )Ke  transient  temperature  di str i but i ons  in  the  regions 
near  the  anode  and  cathode  hove  bean  determined.  7  Re**. 

Primary  Keywords:  Vacuum  Breakdown;  Radiation  Emission;  Coaxial 
Electrodes;  Spectroscopy 
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(ELECTROMAGNETIC  COMPATIBILITY) 

( L i ghtn ■ ng) 

A  PORTABLE  SYSTEM  FOR  FULL-SCALE  AIRCRAFT  LIGHTNING-INDUCED  COUPLING 
TESTS 

W.G.  Butters 

McDonnell  Aircraft  Co.  St.  Louis,  MO  63166 

IEEE  1981  National  Aerospace  And  Electronics  Conference,  pp  709 
(05/1981 ) . 

A  complete  test  system  has  bean  developed  by  tha  McOonnell 
Aircraft  Company,  for  remote  site  lightning  testing.  The  system 
includes  tha  modular  high-voltage  Marx  generator,  a  fiber 
opt i cal ly-ccupled  sensor  and  diagnostic  system,  and  a 
computer- control  lad  data  acquisition  system.  It  is  specifically 
designed  to  be  easily  packaged  for  shipment  and  raadi ly  assembled  et 
the  test  site.  The  complete  system  has  been  used  recently  to  perform 
lightning  tests  on  the  space  shuttle  orbiter  for  NASA  JSC  and  on  tha 
USA*  Y  F  - 1 6  aircraft  for  the  Air  Force  and  Navy. 

Primary  Keywords:  Lightning  Effects;  Laboratory  Simulation;  Marx 

Generator;  1.5  MV  Output  Voltage;  Diagnostic  System 

Secondary  Keywords:  Abstract  Only 
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(ENERGY  STORAGE,  MECHANICAL) 

(Rotating  Machines.  Materials) 

HIGH  CURRENT  AMD  HIGH  CURRENT  DENSITY  PULSE  TESTS  OF  BRUSHES  AND 
COLLECTORS  FOR  HOMOPOLAR  ENERGY  STORES 

R  A  Marshall 

Un  varsity  ,f  Texas  at  Austin.  Austin,  TX  78712 

IEEE  Transact  ions  On  Components,  Hybrids,  And  Manuf actur i ng  Technology, 
Vol.  CHMT-A.  No.  1,  pp  127-131  (03/1981). 

The  incentive  exists  to  use  high  collector  current  densities  in 
pulsed  duty  homopoler  generators,  the  current  densities  of  interest 
t-ei-g  in  the  range  of  is  '*5  M*/»q.e.  Tests  have  been  conducted  in 
wh*c*'  cu-rent  pulses  c.  f  ui>  to  0.25  MA  with  en  equivalent  pulsewidth 
of  03  s  Seva  been  passed  between  pancake  brush  assemblies  and  flat 
Plata  crl lector*  mth  collector  current  densities  of  up  to  78 
MA/s<i  m  anf  current  densities  in  the  brush  finger*  of  570  MA/sq.m. 
The  currant  earned  p.-r  bru»h  have  been  a  compart  i  vely  lew  800  A. 
These  :m*i  have  been  successful  end  ere  providing  the  data  necessary 
t.  th®  design  of  (he  #1 1 - i ron-rotat i ng  homopolar  pulse  generators. 

8  Rafs. 

Fernery  Y*>m.rd*  Homopolar  Generator;  Pancake  Brush  Assembly; 

Flat-plate  Collector;  78  MA'sq.m.  Brush  Current 
Density.  Performance  Test 
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(PARTICLE  BEAMS,  ION) 

( Genarat i on ) 

NEW  TYPE  DF  PULSED  ION  SOURCE  WITH  CRYOGENIC  ANODE 

K.  Kasuya,  K.  Honoke.  T.  Takahashi  ,  A.  Urai  and  M.  Hijikawe 

1  ok y o  Institute  of  Technology.  Nagatsuta  8259,  Midori-ku,  Yokohama, 
Japan  2 27 

Applied  Physics  letters,  Vol.  39,  No.  11,  pp  687-886  (12/19811. 

A  magnetically  insulated  diode  with  a  cryogan i ca 1 ly  refrigerated 
anode  is  proposed  end  a  prototype  of  such  a  diode  is  constructed. 
Water  ice  is  produced  on  en  anode  which  is  cooled  with  liquid 
mtrogsn.  a  small  machine,  consisting  of  a  Marx  generator  and  a 
6 1 um 1 e i n  line,  is  used  to  extract  ion  beams  from  tha  diode.  Proton 
barms  0 '  about  56  A  and  70  keV  era  obtained  with  good 
reproductbi lity.  Diode  electrical  characteristics  and  the  extracted 
beam  performance  era  also  examined.  3  Rafs. 

Friary  Keywords:  Ion  Dioda,  Magnetic  Insulation;  Water  Ice  Emitter; 

Liquid  Nitrogen  Cooled;  50  A  Proton  Currant;  70  keV 
barm  Energy 
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<  INSUIAT ION,  MAGNETIC) 
(  ) 


STRUCTURE  OF  THE  FRONT  OF  A  HAGNETIC-lNSULSTION  WAVE 
A . V .  Cerdatv 

Soviet  Physic*  Technical  Physic*.  Vol -  25.  Ho.  ft ,  pr  991-992  (08/1970). 
Trans.  From •  Zhurnal  T#knich**k©i  Fiziki,  Vol.  48.  pp  1796-1798 
3  Raf*. 

Primary  Keywords  Coaxial  Arrangement;  Nonlinear  TN  Hod«;  Vacuum 
.  Coaxial  Waveguides.  Hydrodynamic  Approximation 
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<  BREAKDOWN  STUDIES) 

(Gas,  Electrical  ) 

ELECTRON  DISTRIBUTION  FUNCTION  IN  4:1  N/SUB  2/-0/SUB  2/  MIXTURE 
N.L.  Aleksandrov,  F.I  Vys-kailo.  R.Sh.  Islamov,  IV.  Kochetov  A.P 
Napartovich  and  V.G.  Pevgov 
High  Temperature,  Vol.  19.  No.  1,  pp  17-21  (02/1981). 

Trans.  From  Teplof>at1ke  Vysokikh  Temparatur  19,  22-27 
(January- February  198!) 

The  results  calculated  for  the  electron  distribution  function  m  a 
4:1  N/sub  2/-Q/sub  2/  mixture  are  outlined.  Tables  and  graphs  of  the 
distribution  function  and  tha  alactromc  kinetic  constants  ere  given 
25  Refs. 

Primory  Keywords:  Air  Breakdown;  Electron  Distribution  Function; 

Hi  troge-i-osygen  Mixture;  Modeling;  Ionization 
Processes-  No  UV  Radiation.  Theory 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

QUALITATIVE  STREAMER  THEORY 
E.D.  lojanskii  and  0-1-  Firsov 

Soviet  Physics  JETP ,  Vol.  29.  Ho.  2.  PP  567-369  (88/1969). 

Trans.  From;  Zhurnel  Ek spar imental ' no i  I  Teoret i chesko i  Fizik*  54. 

470-675  (February  1969) 

A  simplified  calculation  of  streamer  development  is  proposed, 
based  on  the  model  of  an  ideally  conducting  plasma  produced  on  the 
bounda-ies  by  electrons  moving  in  end  out  of  a  plasma.  Tha  main 
conclusions  aro  that  tha  streamer  propagation  velocity  is 
approximately  proportional  to  its  length  and  the  streamer  thickness 
is  proportional  to  the  square  root  of  the  length,  this  is  in  good 
agreement  with  experiment.  The  plasma  density  and  the  field  strength 
E*  in  the  streamer  are  also  estimated.  It  is  shown  that  E*  *  s  much 
smaller  than  tha  applied  field,  thus  confirming  tha  assumption  that 
the  plasma  has  idaal  conduct i vi ty.  5  Refs. 

Primary  Keywords:  Streamer  Development  Calculation;  Ideally  Conducting 
Plasma;  Estimated  Field  Strength;  Electron  Cascade; 
Streamer  Propagation  Velocity;  Plasma  Density 
Calculation;  Field  Strength  Calculation;  Iheory 
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( BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

THE  G10W-DISCMARGE-T0-ARC  TRANSITION  INSTABILITY 

A.J.T.  Holmes 

Impanel  Collage  Dt  Science  And  Technology.  London,  UK 

Journal  0*  Physica  D;  Applied  Physic*.  Vol.  8.  Ho.  6.  pp  690-615 
(04/1975) 

It  has  been  observed  that  the  cathode  fall  potential  of  an 
abnormal  glow  discharge  with  a  cold  cathode  has  an  upper  limit,  so 
that  if  a  voltage  pulse  exceeds  this  limit  the  discharge  is  converted 
into  a  vapour  arc,  within  less  than  IE-7  s.  Tha  discharge  voltage  and 
current  density  et  trensitien  have  bean  measured  in  tha  gas  density 
range  IE22-1E2S  m/cu.cm,  in  Hg  vapour  and  in  Xa .  usinq  a  liquid  Mg 
anode  and  cathode.  The  trenaition  voltage  is  found  to  decrease  with 
rising  ambient  gas  density  and  it  depends  oMy  slightly  on  the  nature 
of  the  gas.  whereas  tha  transition  current  density  rises  linearly 
with  ges  density  end  is  more  than  one  order  of  magnitude  larger  in  Xe 
*h»n  in  Mg.  The  proposed  theory  of  the  instability,  which  allows  for 
various  secondary  emission  mechanisms  and  an  axial  gas  density 
distribution  in  the  cathode  fell  region,  confirms  the  existence  of  a 
maximum  value  of  the  cathode  fall  potential.  A  current  density 
perturbation  change*  tha  go*  density  distribution  causing  an  increase 
in  total  aacontfary  electron  wusio"  and  current  density,  and  leads 
to  a  transition  to  th#  arc.  Good  agreement  is  obtained  between  theory 

and  observations.  6  Refs. 

Pr  >  *r#r  y  Keywords:  Glow  Discharge;  Arp  Discharge;  Glow-to-ere 

Transition.  Cathode  Fall.  Xenon  Ges;  Mercury  Vapor 
Expeimant;  Theory 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES;  SWITCHES.  CLOSING) 

(Vacuum.  Electrical;  Electrodes;  Vacuum  Gaps,  Materials) 

CtRERiMEN’Al  STUDY  Of  THE  DYNAMICS  OF  CATHODE  SPOTS  DEVELOPMENT 

V . I .  Rekhovsk . i 

A  1 1  - Un • on  Institute,  Moscow.  USSR 

IEEE  !• bisections  On  Plasma  Science.  Vol.  P5-4,  No.  2,  pp  61-102 
1 06/1976) . 

This  paper  presents  results  of  a  study  of  rethode  spot  size  and 
movement  in  a  vacuum  arc.  Tha  authors  utilized  an  image  converter 
camera  to  photograph i cal iy  record  16  separata  frames  of  vacuum  arcs 
for  several  residual  gas  pressures  and  times  Several  conclusions  are 
drawn  regarding  the  variation  of  catnode  soot  size  and  movement.  An 
extensive  literature  survey  is  included.  150  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Cathode  Soot;  Spot  Size;  Spot 
Movement;  literature  Survey;  Photographic 
Diagnostic;  Cathode  Erosion 
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<  I*’SUlf  TICK,  MATERIAL.  BREAKDOWN  STUDIES) 
t  5c 1  id.  Surface  Flashover) 

CHARGING  OF  INSULATOR  SURFACES  BY  IONIZATION  AND  TRANSPORT  IN  CASES 
C  M  Cooke 

Mass*'  huswtts  Institute  of  Technology.  Cambridge.  MA 
UF*  Transactors  Un  Electrical  Insulation,  Vol .  EI-17,  No  2,  pp 
172-178  (04/1982) 

Insulator  surfaces  in  gases  collect  charge  whan  the  rata  of  charge 
arrival  exceeds  the  rate  of  conduction  by  tha  insulator  f-om  the 
surface  region.  The  source  of  the  collected  charge  may  be  in  close 
p-ovimity  to.  end  hence  greatly  influenced  by.  the  surface. 
Alternately .  the  source  may  be  remote  so  that  it  releases  charge 
independent  of  tii  surface  accumulation.  For  the  latter  ar rengement , 
charge  transport  through  the  gas  greatly  influences  where  it  is 
collects-  'urfece  charging  is  desired  in  some  situations,  such  as 
*or  producing  images  or  for  processing.  Charging  is  undesirable  and 
hazardous  i  other  situations;  for  example,  where  electrical  failure 
may  be  triggered.  A  third  possibility  makes  use  of  surface  charge 
collection  as  a  diagnostic  procedure  for  materials  and  transport 
studif  This  paper  is  concerned  with  the  basic  production  and 
accumulation  o'  surface  charge*,  from  the  adjacent  gas  end  presents 
results  on  the  processes  involved-  Transport  parameters  cf  drift, 
d’ffus  on.  u-d  snace-rharge  effects  ere  considered  Examples  of 
charging  erg  measured  dutritutici  under  c>  ffsre-t  conditions, 
including  saturation  effects,  are  analyzed.  11  Refs. 

Primary  Keywords  Insulator  Surface  Charg-ng;  Charge  Transport  In 
Gases.  Charge  Trajectories 
COPiRIGHT.  1 982  IEEE.  REPRINTFD  W! Th  PERM.S5IUN 


9239 
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(Corona.  Gas;  Solid) 

CORONA  AND  INSULATION 
M.  Goldman  (1)  and  R.S.  Signcnd  (2) 

(1)  Lab  de  Phys'qua  des  Decharges,  Gi f-sur-Yvette.  France 
(2;  Norwegian  Institute  cf  Technology •  Trondheim-NTH ,  Norway 
IEEE  Transactions  Cn  Elactrical  Insulation,  Vol  El-17.  No.  2«  PP 
90-185  (04/1982). 

The  aim  of  thia  paper  is  to  review  our  present  knowledge  of  the 
physics  of  electrical  co-ones  arc  their  interaction  with  surfaces, 
with  some  emphasis  on  phenomena  wh'ch  seem  of  importance  for  high 
voltage  insulation.  We  will  concentrate  on  fundemental  and  general 
subjects,  in  order  to  limit  the  scope  of  the  paper  and  to  make  it 
serve  as  an  introduction  to  the  more  specialized  papers  that  follow. 
94  Refs. 

Primary  Keyword*:  Corona  Discharge;  Insulator  Tracks;  AC  Corona;  DC 
Corona;  High-voltage  Insulation;  Theory 
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(BREAKDOWN  STUDIES.  DIAGNOSTICS  AND  INSTRUMENTATION;  INSULATION, 
MATERIAL) 

(Partial  Discharges;  Partial  Discharges;  Tasting) 

FUNDAMENTAL  LIMITATIONS  IN  THE  MEASUREMENT  OF  CORONA  AND  PARTIAL 
DISCHARGE 

5. A.  Boggs  and  G.C.  Stone  . 

Ontar-o  hydro  Research  .  Toronto,  Ontario,  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-17,  No.  2.  PP 
!4j-iso  (04/J9825. 

The  theoretical  sensitivity  of  convent i onal  partial  discharge 
detectors  is  compared  with  that  obtained  from  ultra  wideband  (UWB) 

(up  to  1  GHz)  detection  systems  Th*  comparison  indicated  that  for 
relatively  lossfree  distributed  systems,  such  as  5F/aub  6/  insulated 
bus.  tho  UWB  Svstum  is  up  to  two  orders  of  magnitude  more  sensitive. 
UWB  detection  also  embodied  additional  advantages  such  as 
facilitating  the  location  of  discharge  sites  and  tha  rejection  of 
external  electrical  noise.  For  discharge  detection  in 
plastic  insulated  caoles.  true  UWB  detection  is  not  practical  because 
of  f requency-decendont  ettenuoticn  effects,  although  certain  gain*  in 
sensitivity  c.m  be  achieved  with  a  detector  benowidth  of  up  to  10 
MHz.  21  Refs. 

Primary  Keywords:  Partial  Discharge  Detector;  Ultra  Wideband  Detector; 

Comparison,  Dische-ge  Site  location;  Dielectric  Loss 
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iCurrent,  Thyratrons! 

LOW  INDUCT ANCE  CURRENT  VIEWING  RESISTORS  FOR  HYDROGEN  TMYRATRONS 

C  .  A  .  M n  ‘  c-iito 

Tin  Rosen  th  Products  Inc.  Albuquerque.  NM  87)08 

3rd  198)  IEEE  Irta-nat i onal  Pulsed  Power  Conference,  pp  167-170 
i  06  1981  5  . 

Special  low  inductance  current  viewing  resistors  have  bean 
designed  and  tasted  for  use  with  low  inductanco  thyratrons.  Tha  CVR’e 
add  lass  than  3  nM  measurement  cepabi 1  ty.  Bandwidth  of  these  devices 
has  been  calculated  to  he  DC  to  390  MHz  end  measured  to  be  DC  to  466 
MHz.  Power  handling  and  peak  current  capabilities  of  these  devices 
exceed  thot  which  can  ba  switched  fcv  hydrogen  thyratrons.  Design 
methods  and  a  briaf  summo, y  of  construction  techniques  will  be 
di scussed.  C  Refs 

Primary  Keywords  Current  Viewing  Resistors;  300  MHz  Bandwidth; 

Hydrogen  'hyratrons;  Data  Acquisition  Systems; 

Passive  Integrators 
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( i'o-ona ) 

MECHANISMS  FOR  INCEPTION  0*  DC  AND  40-HZ  AC  CORONA  IN  SF/SUB  4/ 

R.J  Va-  Brunt  and  M.  Misekian 

h*  r na i  Bureau  of  Stands' ds.  Washington,  DC  20234 
IEEE  Transactions  On  Electrical  Insulation,  Vol  EI-17,  No.  2.  PP 
1T6  120  (04/1982)  . 

Unmg  *  pulse  counting  technique,  inceptions  of  positive  and 
regntivi-  joint  plane  corona  >n  SF'Sub  6/  under  DC  end  60-Hz  AC 
conditions  u*r p  measured.  Effects  of  ges  pressure,  UV-red i at > on >  and 
pci  i  r  t  electrode  *<ze  on  differences  between  AC  and  DC.  and  between 
positive  a-d  negative  inceptions  were  investigated  Inceptions  war# 
also  calculated  using  tha  streamer  criterion  Agraement  was  obtained 
with  meesu-ed  negative  inceptions  for  both  AC  and  DC  conditions,  but 
not  w< th  positive  inceptions.  The  growth  in  the  ect i ve-electron 
• n i • iat i o-  volume  with  apol-ed  voltage  was  calculated  and  used  to 
tioiain  the  observed  polarity  etfect.  Tha  magnitude  of  tha  polarity 
effect  is  predictably  reduced,  either  by  irradiating  tha  gap  or  by 
increasing  the  diameter  of  the  point  electrode  The  difference 
be*wei>n  AC  and  DC  positive  inception*  is  attributed  to  the 
nnhe,,  cement  o'  ava  1  anche- i  n  1 1 1  a  t  i  ng  electron  production  by  the 
'eiifjol  »on  space  charge  from  negative  corona  in  the  previous 
‘elf  c/iin  39  Pe*  s  • 

Pr  Mr y  i  evwurds  Corona  Pulses.  DC  Corona;  AC  Corona;  SF/sub  6/ 
Corc-a  Inception.  Polarity  Effect 
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( BREAKDOWN  STUDIES) 

(Corona) 

PARTICLE  CHARGING  IN  DC  CORONA  FIEIDS-A  REVIEW 

1. 1.  Ineulet 

Uni v*r s’ ty  of  Western  Ontario.  London.  Ontario.  Canada 
IEEE  Transactions  On  Electrical  Insulation,  Vol.  £1-17,  No.  2,  pp 
168-171  (04/1982). 

Aftar  a  brief  review  of  the  currently  accaptad  thaory  of  particla 
charging  in  corona  fialds  in  air  by  both  ionic  bombardment  and 
diffusion  in  tha  dark  spaca  surrounding  tha  DC  corona  glow,  tha  pepar 
prasants  soma  of  tha  racantly  published  f»ndings  on  particla  charging 
within  tha  corona  glow.  Tha  study  was  made  possible  by  tha  discovery 
that  additions  of  CO/sub  2/  to  air  in  a  5  to  20  parcant  ranga  will 
increase  a  cylindrical  positive  corona  glow  to  a  size  which  is 
sufficiently  large  to  allow  particles  to  be  dropped  onto  various 
trajectories  parallel  to  the  corona  wire  and  thair  charge  to  be 
measured.  The  influence  of  the  shaoe  of  the  particles  when  exposed  to 
co'or^a  charging  is  also  d'seussed.  7  Refs. 

Fr-mary  Keywords:  DC  Ccre-a.  Macropa.-ticle  Charging;  Charge 
Measurement:  CO/ sub  2/-Air  Mixture 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

PR£- BREAKDOWN  DISCHARGES  IN  HIGHLY  NON-UNIFORM  FIELDS  IN  RELATION  TO 
GAS-INSUIATED  SYSTEMS 
N.  An i s  end  K.D.  Srivastava 

University  of  Waterloo.  Waterloo,  Ontario,  Canada 
lEEc  Transactions  On  Electrical  Insulation,  Vol.  EI-17.  Ho.  2,  pp 
111-142  (04/1982). 

In  clean  SF/sub  6/  gas- i nsulated  power  transmission  systems 
significant  pre-breakdown  discharges  are  rarely  observed-  This  is  so 
because  the  prevailing  electric  field  is  only  moderately  non-uni  form. 
In  practical  systems,  however,  conducting  particle  contain i nat i on 
Creates  regions  of  highly  non-gniform  fields.  Rod-to-plane  gaps 
provide  a  convenient  way  of  studying  pre-breakdown  discharges  in 
SF/sub  6/  under  highly  non-uniform  fields  under  controlled  laboratory 
conditions.  The  relatively  few  published  reports  of  investigations  of 
pre-breakdown  discharges  in  SF/sub  6/  are  reviewed.  Based  on  the 
authors'  and  other  published  experimental  results,  several 
pre-breakdown  regimes  (for  examole.  single  pulse  and  multiple  pulse 
pre-di scharges  and  incomplete  breakdowns  etc.)  are  i dent i 4 i ad .  The 
randomness  of  the  time  delay  of  the  first  pre-discharge  current  pulse 
is  attributed  to  the  rate  of  production  of  initiatory  electrons  near 
the  anode  and  the  growth  of  electron  avalanches  thus  generated.  The 
importance  of  the  spatial  electric  field  distribution  around  tha  rod 
electrode  (anode)  is  emphasized.  44  Refs. 

Primary  Keywords:  SF/sub  6/  Breakdown:  Prebreakdown  Phenomena;  H;ghly 
Nonuniform  Field;  Saverol  Preoreakdown  Regimes 
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(BREAKDOWN  STUDIES) 

(Corona.  C0„0HA  DliCHA.GE  IH  ELECTROSIaT tC  ,«ECI,ITAT0*1 

lon  fhiiu.  Corp.  lorlington.  «»  OU05 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  EI-17,  No.  2,  PP 

*^*ln* electro static  preci p i tetors  (ESPs)  the  electric  field  it 
responsible  for  producinp  ions  in  the  vicinity  of  the  corona  wires, 
charging  particles,  and  t  ramoor  t  i  ng  charged  particles  to  the 
collecting  plot#  In  standard  Cottrel 1 - type  prec • pi tetors .  these 
functions  are  performed  by  epplying  a  DC  voltage  between  coror.a 
electrodes  and  collecting  plates.  Because  ion  production  requires  a 
hieh  electric  field  etrength  neer  the  cathode  while  particle 
transport  is  optimized  in  a  uniform  field.  this  arrangement  is  elway* 
a  compromise,  and  sometimes  a  poor  one.  Energizing  orec i pi tator s  w ! .h 
both  a  DC  base  voltage  and  superimposed  pulse  voltage,  on  n«  other 
i.and.  provides  for  a  separation  of  the  fu*.ctions;  particle  transport 
being  performed  by  the  DC  base  voltage  and  ion  production  by  the 
pul ;.e  voltage.  21  Refs.  ,  _ 

Primary  Keywords:  Corona;  Pulsed  Corona.  Wire  Erosion;  Voltage  Decay. 

Particle  Charging 

Secondary  Keywords:  Electrostatic  Prec i p* t**or 
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(BREAKDOWN  STUDIES , 

<0„.  0ISC, .,(.«»  in  .,;E,  ft:'*"  »  »"t  HREA.OOHX 

West i nghquse  Research  and  he*elopment  Center.  Pittsburgh  PA 

IfE?  Iransrct'c  s  On  Elect- itol  Insuletion.  Vol  EI”D.  No.  ..  .  PP 

^^he^spot  ^temporal  development  of  discharges  in  uniform  field  gaps 
he*  been  stul’eJ  'or  ma-y  yaars  »n  order  to  understand  tha  physical 
mechanises  o*  breakdown  These  studies  have  shown  that  a  slow 
d-schergo  s’, -v  tore  is  produced  as  an  intermediate  stage  in  the 
fcreaNdo^r'  pr.rrss  which  fmelly  leads  to  the  formetion  of  a 
filamentary  »rC  Recently  these  pulsed  or  transient  glow  ^9charQ9% 
have  h»»-  -sed  to  pump  a  w  de  variety  o *  gas  lasers  >  nC  1  -/di  ng  ca/ sub 
2/  la*pr*.  and  rare  ges  heltde  e«cimer  lasers  Preion  zotion  of  the 
gas  vrlv-e  i*  usually  usad  to  ‘stabilize*  laser  glcw 

U«nr'iargcs.  i.e  to  increase  the  duret  ■  on  end- o'  energy  density  of 
♦he  pulsed  g*ow  d-scharoe  and  delay  the  onset  of  *'c  formation 
Recent  experimental  wer*  also  has  shown  that  the  corona  discharges 
which  are  observed  in  po  n» -plane  gaps  h*ve  e  glow  di scharge- l i xa 
str.icturn  T h«*.e  ' wo  type-  of  discharges  are  <  omoared  end  some 
s-ec  V  et  •  ors  rr»  offered  ah-ut  the  *co-ona  s*  atn  1  /at  i  o" '  pr.ress  m 
pjikt  pirn*  gap  *  anti  its  to  arc  formatio-  in  uniform 

fvldgnps  l*Refs  .  . 

nr ,mar y  «ev-ords  Gas  t'eakdown,  raised  Discharge.  Glow  Discharge. 

Girw  |.  »>c  Trans't'on.  Pr»  oniza**on.  D'*cna-ge 
Stab* l i *e* i on 

lecondery  Keywords  Gas  lasu-  Pumping 
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(ELECTROMAGNETIC  COMPATIBILITY) 

^RESPONSE  0FdA  TWISTEDPAIR  EXCITED  BY  THE  NONUNIFORM  ELECTROMAGNETIC 
FIELD5  OF  NEARBY  LOOPS 

J-G.  Bredenson  and  H.  Singh 

University  of  Oklahoma.  Norman.  OK ,71819 

IEEE  Transactions  On  Electromagnetic  Compatibility.  Vol-  tMC-Z4»  No.  i. 
pp  52-58  (02/1982).  ,  ,  ,  .  .  &  , 

This  paper  derives  equations  for  the  noise  induced  in  a  twisted 
pair  when  the  pair  is  embedded  in  a  nonuniform  electromagnet i c  field 
of  a  small  current  loop.  The  derived  equations  are  applied  to 
calculate  the  noise  induced  in  a  typical  155-ohm  twistad  pair.  In  tha 
frequency  range  of  10  kHz-100  MHz,  the  noi»e  induced  in  thia  twisted 
pair  is  shown  to  be  less  by  about  70-155  dB  when  compared  to  a 
similar  par a  1 1  el -conductor  line  without  twist  that  is  embedded  in  the 
same  field.  Included  is  a  simplified  method  of  applying  the  derived 
eauatio-13  to  the  problem  of  finding  the  resoonse  of  the  twisted  pair 
to  distinct  uncorraiated  noise  sources,  assuming  that  the  sources  can 
bo  opproximateo  by  small  currant  loops.  10  Refs. 

Primary  Keywords:  Twisted  Pair;  Transmission  Line;  Response  To 

Electromagnetic  Wave;  Nonuniform  Field;  135  dB 
Attenuation;  Comparison  To  Nontwisted  Pair 
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(Groundirg  And  Shielding) 

SHIELDING  EFFECTIVENESS  OF  METALLIC  HONEYCOMBS 

W.A.  Bereuter  (1)  ana  DC  Chang  (2) 

(1)  Keman  Sciences  Corp.  Colorado  Springs.  CO  80907 

(2)  University  of  Colorado.  Boulder,  CO  80309 

IEEE  Transactions  On  Electromagnetic  Compat  >  t*i  1  i  ty ,  Vol.  EMC-24,  No.  I, 
PP  58-61  (02/1982)  . 

The  shielding  *f f ec t i venass  (5E)  cf  infinitely  large  metallic 
honeycombs  u  calculate:,  from  expressions  derived  by  Weinstein, 
Mittra.  and  lee  for  receiving  and  transmitting  infinite 
pe*-anel-plate  arrays.  A  simple  formula  for  the  transmitted  fields  is 
presented,  which  is  applicable  for  honeycomb  dimensions  employed  in 
practice.  4  Refs. 

Primary  Keywords:  Metallic  Honeycomb,  Shielding  Effectiveness; 

Infinite  Array;  Theory,  Paral lel-plate  Array 
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(BREAKDOWN  STUDIES) 

'lOpic*L*RHENOMENA  OSSERYED  IK  »  SHORT-GAP  ATMOSPHERIC  DISCHARGE  USIHG 
ROTOR  AND  POST  ELECTRODES 

M.  Sugaya  (1),  M.  Takeshi  (2),  T.  Yamashiki  (3),  T.  Oikawa  (1>  and  F. 

<l)UIbaraki  University.  Hitachi-shi.  Ibaraki ,  Japan 

(2)  Tosh' bo  Corp,  Fuchg-shi ,  Tokyo.  Japan 

(3)  Takaoke  Electric  Mfg  Co,  Aichi,  Japan  . 

IEEE  Transactions  On  Electromagnetic  Compatibility.  Vol.  EMC  24,  Ho.  1. 

"°  Correlat^on^of^ii ght  emission,  discharge  structure,  waveform  of 
the  discharge  current,  electrode  configuration,  and  * 

radiation  is  examinad  with  the  intent  of  obtaining  an  affective  means 
;jr  rrivJnt?ng  electromagnet! c  interference  (EMI)  due  to  a  short-gap 
dflch.?;r  ThJ  electromagnet « c  rad,.t,  on  (EMR)  level  resulting  from  a 
current  steo  which,  in  turn,  was  formed  by  a  discrete  movement  of  a 
cithode  sect  was  clearly  recognized.  A  combination  of  needle  rotor 
a-d  needle  post  gave  the  smallest  electromagnetic  radiation  level  m 
e«ner i nent s .  12  Re4*.  _  .  _ ,  ,  . 

Primary  Keywords:  Air  Breakdown;  Light  Emission:  Electromagnetic 
Radiation;  Electrode  Conf , gurat i on ;  Current 
hfvii’crni  Correlation  Cf  Properties;  EMI  Shielding 
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“"'““’•hK.hTcORREHI  VAC1-.-  IRCS :  PART  I.  *H  EXPERIMENTAL  STUDY 

irti°in:'iwlNr£  i’1”,  *«»-»*.  ««/««•> ., . 

In  this  pao«r  an  experimental  study  is  presented  on  freaburning 
vacuum  arcs  with  current,  up  to  about  100  kA  peak.  As  the  current  is 
•  nc-eii*.--  ‘  is  ♦haw  trat  tne  aremg  voltage  continues  to  increase 
•  2  e  - 1 '  ode  melting  occur*  for  electrodes  equal  to  or  exceeding 
f  ^  . ..  diameter.  This  haopen*  during  smu»o*del  current  loops  above 
jr  p*  teax.  Once  grossly  melted,  h i gh-current -densi ty  spots  are 
formed  on  t^e  anode,  bright  constructed  hi gh-preasure  columns  *Vl* 
,-weon  ard  the  -««n  level  of  the  voltage  may  drop,,  even  though  the 
current  is  increasing  During  most  short  arc*  involving  gross 
»e 1 1 » ng .  maVnet.c  pumping  of  liquid  metal  is  given  as 
m  ren-cvmg  metal  from  the  electrode  surface.  Method*  of 
anode  soot  temperature  are  discussed  and  estimates  range  from  2730  to 
3350  Deg  K.  Part  two  of  th»s  article  presents  the  theoretical 
interpretation*  of  this  study.  15  Ref»;  .... 

Pr  mar y  Keywords  Vacuum-arc.  Annde  Spot.  Gross  E)«trode  Melt  J- 

Soot  Temperature ;  High-pressure  Columns,  100  kA  Peak 
Current.  pou«r  L«ne  Frequency 
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flirt  T  vre ) 

TRANSIENTS  IN  HIGH-POWER  MODULATORS 
S  Schneider  and  G  W.  Taylor 
FCfr,  Fort  Monmouth.  NJ  07/03 

I F E f  Transaction*  On  Electron  Oavices.  Vol.  ED-13.  No.  12.  PP  477 
ri2/L966)  . 

Tne  physical  size  involved  in  the  dasign  end  construction  of 
hi  gh-pov.a'  modirlator*  mtroduces  high  inductance  end  stray 
capacitance  in  the  circuit.  Analysis  shows  that  undar  normal 
operation  any  induCtane#  between  the  energy  source  and  tha  RF  device, 
tocether  w  <  t  n  stray  caoactance.  produces  damped  oscillations  after 
the  'tum-on  and  ’turn-off’  of  the  Rp  generator  beam.  Unfortunately . 
tKe  n«a)  far  adequate  protection  of  the  RF  generator  and  modulator 
renui'es  t*-0  introduction  of  an  additional  inductor  in  the  circuit  to 
l-rnit  t’a  'lit*  of  rise  of  fault  current.  Improper  placement  of  this 
,,f  ji  ,f  r  can  also  or o'tuce  dotniirantal  oscillations  under  fault 
t0M(j.i.n,j  ProDtr  da ,  >  gn  can  minimize  these  unwanted  transient*.  An 
amlys-s  of  the  circuit  and  the  results  obtained  in  a  high-powar 
r*o;:>,  i  a  t  o r  ora  discussed  0  Ra4s 

pr--«rV  Keywords  Fault  Transient;  Transient  Suppression;  Effect  Dn 
Normal  Operation:  Minimization  Of  Effsct 
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(PULSE  GENERATORS) 
<  Tr  i  gger 


»  „  .  HIGH-VOLTAGE  PULSE  GENERATOR  WITH  RISE  TIME  <18  NSEC 

V.B.  Itbtdtv  and  G.A.  Pryenikova 

lfl?Je*?2?S?  *"d  Experimental  Techniques.  Vol  .  21.  No.  A.  pp  999-970 

[  OB' 1  vB  )  . 

Trpna  Prom:  iVibory  i  Tekhnik#  Eksperi manta  A,  119-128  (July-August 

A  o#ntr»tor  ef  high-voltage  pulses  is  described.  based  on  a 
control  lid  vacuum  commutator  to  control  an  oloctrooptical  laser 
shutter.  A  Refs. 

Pr,nary  Keywords  Pulsa  Generator;  15  kV  Output;  8  V  Trigger;  30  pF 
Storage  Capacitor;  Vacuum  Soerk  Gao 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

STABLE  STATES  OF  A  VOLUME  DISCHARGE  EXCITEO  BY  AN  ELECTRON  BEAM  IN  AR 
WITH  AN  SF/SUB  9/  ADMIXTURE 

Yu. I.  Bychkov.  Yu-D.  (o'olav.  G.A  Masyats.  A.P.  Khuzeev  and  J.A. 
5hamyak i n 

So  v  i  at  Physics-Technical  Physic*  tattars,  Vol.  3.  No.  11,  pp  991-962 
(11/1977). 

Trans.  Fro*:  Pis’me  Zhurnel  Takhni chasko i  Fiziki  3,  1121-1125 
(November  1977) 

Tha  study  of  volume  discharges  m  argon  with  fluoride  admixtures 
is  motivated  by  tha  effort  to  develop  losers  that  are  halidas  of 
noble  gases  as  active  media.  Tha  experiments  reported  in  the  present 
letter  have  been  carried  out  to  determine  the  range  of  conditions 
corr aspondi ng  to  a  stable  volume  discharge  for  input  energies  U-G.l-1 
J/cu.cm.  The  discharge  i*  excited  by  an  electron  beam  with  pulse 
length  tau/sub  b/=lE-7  sec  and  current  density  j/sub  b/=l.S  A/sq.cm. 
The  area  of  the  electrodes  end  the  exit  window  of  the  accelerator  S=5 
sq.cm.,  the  gap  d=1.9-2  cm,  the  gas  pressure  p=l  atm,  end  the  5F/*ub 
6/  concentret ion  is  ( 0  .  025- i . 2 )X .  A  Refs 

Primary  Keywords:  Volume  Discharge;  Argon  Gas;  $F/sub  6/  Admixture; 

E-berm  Excited  Discharge;  Effect  Of  SF/sub  9/ 
Concentret i on 
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(BREAKDOWN  STUDIES;  INSULATION.  MATERIAL) 

(Partial  Discharges;  Testing) 

PARTIAL  DISCHARGE  EVALUATION  OF  POLYETHYLENE  CABLE-MATERIAL  BY  PHASE 
ANGLE  AND  PULSE  SHAPE  ANALYSIS 


El-17 ,  No.  2.  pp 


H.G.  Fran* 

University  of  Wuppertal,  FRG 

IEEE  Transection*  On  Electrical  Insulation.  Vol 
151-155  (DA/1982). 

This  paper  reports  on  the  correlation  of  chemical  and  Physical 
degradation  as  a  result  of  discharge  activity  and  partial  discharge 
measurements,  using  only  real  quantities.  The  materials  investigated 
ere  IDPE  and  peroxide  crosslinkad  PE.  An  8-clienneI  test  arrangement, 
controlled  by  a  real-time  mcro-orocessor  system,  has  been  employed 
for  time-critical  evaluation  end  date  organi rat i on .  It  was  concluded 
that  the  lifetime  of  polymeric  insulating  materials  depends  on  the 
type  of  internal  partial  discharges  as  well  as  on  space  charge  and 
conductivity  di st r i bu t i on .  Two  competing  mechanisms  make  it  difficult 
to  evaluate  discharge  behavior  near  inception  voltage;  (i) 

Concentret i on  of  discharges  to  eroded  s urfmem  areas  causes  an 
increase  in  deter i oret t ng  energy,  end  (2)  Surface  charges  and 
electron  trapping  cause  e  decrease  in  the  field  strength.  A  scanning 
electron  microscope  was  used  to  correlate  electrical  measurements  to 
physical  deter i orat i on .  8  Refs. 

Primary  Keywords;  Partial  Di scherge  Measurement ;  Physical  Insulaton 
Degradation;  Chemical  Insulation  Degradation; 
Polyethylene  Insulation;  lifetime  Prediction 
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(BREAKDOWN  STUDIES;  INSULATION,  MATERIAL) 

(Corona;  Solid) 

INTERACTION  OF  CORONA  WITH  DIELECTRIC  MATERIAL  UNTIL  DAMAGE 

C.  Mayoux  (1),  J.  Serleboux  (I)  end  G  Garcia  (2) 

(1)  C.N.R.S.  Ufiiversite  P.  Sabatier.  Toulouse.  France 

(2)  leb  Central  das  Industries  Elect-iques.  Fcrtenay  eux  Ros  as.  ( 

IEEE  Transactions  On  Electrical  Insulation.  Vol.  FI-1?.  No  2,  pr 

159-162  (09/1982). 

A  study  o'  polyethylene  ter aphtha  1  ate  (PET)  end  polypropylene  (PP) 
treated  by  corona  disetarge  for  a  short  ‘m,  is  p'tsantad.  rif#urer* 
techniques  of  analvMS  such  as  inverse  chrcm«it  ngraohy .  infrared 
spectroscopy,  loss  tsngert  end  electric  strength  were  used.  Working 
at  5v  H*  w<th  e  gap  ~f  2  mm  end  different  gases,  the  analysis  of  tie 
polyme-  after  treatment  has  shown  that  a  limit  if.  the  t  ransf  orma  1 1  on 
o'  the  surface  may  be  considered.  Thus  e  critical  tune  is  defined 
between  a  our*  t r«n» format i On  end  a  degradation.  This  letter  phuse  is 
els>  stud  nd  with  a  cross  linked  polyethylene  (XLPE?.  the  infrared 
analysis  aid  electric  strength  measurements  have  shown  the  role 
m.ayad  by  the  relative  humidity  present  in  at*.  2A  Refs. 

Pr-mary  Kr/wr-ds  Corona.  Plastic  Insulation  Interaction.  Insulation 
Legraoat • on.  Several  Analysis  Techniques; 

Correlation  Of  Physical  And  Electrical  Degradation. 
«i»*si  di  ty  Effects 
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(BREAKDOWN  STUDIES) 

( t i ght n i ng ) 

ANALYSIS  OF  LIGHTNING  DATA  FROM  THE  DMSP  SATELLITE 

B  N  Turman 

Patrick  APB.  Florida  32925 

Journal  Of  Geophysical  Research,  Vol  83.  No.  CIO.  pp  5919-502A 

( I r/1 9*R  )  . 

A  lightning  rfetecto-,  consisting  of  17  silicon  photodiodes,  each 
with  a  field  v  ew  of  ?CC  *  TOO  km  on  the  earth,  has  been  flown  on  a 
Defense  Hfleoro 1 og t ce 1  Satellite  Program  satellite  Peek  amplitude  of 
the  lightning  flesh  was  digitized  within  a  ra,  ge  of  Ifc  discrete 
levels,  end  the  largest  amplitude  observed  within  e  1-s  sample 
interval  was  recorded  * ppr 0* i me t e 1 y  10.000  lightning  fleshes  were 
analyzed  The  freoercy  of  occurrence  of  peak  lightning  power  witlvn 
the  range  1E8-1F1P  %■'  has  been  cbta  ned  The  median  power  level  was 
IE?  W,  end  about  2‘  rt  th«  )igMn>ng  fleshes  had  peek  powers  greater 
than  1T10  w  These  ate  er*  co-par# j  to  similar  results  fro-  a 
ground-based  e*oeri-#'t  lightning  flash  rate  per  un > t  surface  «r«« 
on  the  earth  was  9E  A  'n  km  -sec  but  this  value  may  be  biased  tnwa'd 
high  rates  by  the  method  of  select  ng  the  data  base  7  Refs. 

primary  Keywords  Satellite  L  gtliurj  Detection,  '.iliccn  Pho*«diode 
»"«y  1  gi- 1 n  ng  Analys'S.  Flash  Brightness. 

I -9  Fleet'  cal  powe'.  Statistical  Sample 
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(P ARTICLE  BEAMS.  ELECTRON) 

(Generet i on  > 

EXACT  SOLUTION  OE  POISSON’S  EQUATION  FOR  5PACE-CHARGE-L IMITED  FLOW  IN  A 
RELATIVISTIC  PLANAR  DIODE 
J.E.  Boers  end  D.  Kelleher 
Sandie  LebS.  Albuquerque,  NM  87115 

journal  Of  Applied  Physics,  Vol.  90,  No.  9,  pp  2909-2*12  (05/1999). 

Poisson's  equation,  governing  space-cherge-2 imi ted  flow  in  e 
relativistic  planar  diode,  is  solved  assuming  the  initial  velocities 
of  the  accelerated  particles  are  zero,  through  the  use  of  two  power 
series  convergent  »n  the  potential  range  0< - V< = 2m/ sub  0/c/sup  2/Ze 
end  2m/»ub  0/c/sup  2/Ze< =V< = i nf i n i ty .  In  the  region  of  lower 
potential  the  solution  is  expressed  in  e  Power  series  in  U,  e 
normalized  potential.  As  U  becomes  small  the  solution  reduces  to  tha 
well-known  Child's  lew.  In  the  region  of  higher  potential,  e  power 
se- . as  in  inverse  powers  of  U  i s  employed  As  U  becomes  large  the 
solution  reduces  to  the  ul tre-rel at i v i st i e  form  obtained  if  v.  the 
particle  velocity,  can  be  considered  equal  to  the  speed  of  light. 
Convergence  of  both  series  is  rapid,  end  ’t  is  only  necessary  to 
retain  a  few  terms  to  realize  a  high  degree  o*  accuracy.  9  Refs. 
Prima-y  Keywords'  Poisson’s  Equation;  Convergent  Power  Series; 

Space-charge- 1 i w ted  Flow;  Child's  Leu.  Theory; 

Numerical  Calculation;  Ul tre-relet i v i st i c  Solution 
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(INSULATION.  MAGNETIC) 

<  ) 

ONE-  AND  TWO-SPECIES  EQUILIBRIA  FOR  MAGNETIC  INSULATION  IN  CO-AXIAL 
GEOMETRY 

K.D.  Bergeron 

Sandie  Labs.  Albuqueraue.  NM  87115 

The  Physics  Cf  Fluids.  Vol.  20.  No.  9,  pp  988-99'  (C9/1977). 

A  cold-fluid,  sel f  cr ns i stent  model  of  electron  end  ion  flow  in 
coaxial  cylindrical  geometries  is  applied  to  the  problem  of 
magnetically  insulated  diodes-  The  one  species,  ncnralet  i  v  i  st  i  c 
problem  is  studied  to  determine  in  what  configurations  and  parameter 
domains  equilibria  corresponding  to  magnetic  insulation  exist.  It  is 
proved  that  when  the  outer  alectrr.de  is  the  cathode,  equilibria 
always  exist.  For  an  inner  cathode,  whether  or  not  equilibria  exist 
and  whether  they  era  uique  depends  on  whether  the  field  is  azimuthal 
or  longi tudi nal  end  on  the  retie  of  the  radii.  The  two-species 
relativistic  problem  is  then  analyzed  with  the  help  of  a 
computational  routinm  which  integrates  the  cold-fluid  differential 
aquations  and  searchas  the  parameter  space  for  the  point 
cor  respond i ng  to  space  charge  limited  emission.  As  the  critical  field 
is  approached  from  above,  the  resulting  values  of  ion  current  show  on 
enhancement  over  the  single  species  prediction  by  e  factor  which 
increases  with  voltngc  end  with  anode  radius.  Patterns  of 
nonexistence  of  equilibria  similar  to  those  observod  for  tha 
one-species,  nor.re  1  at  i  v  i  st  i  c  casa  ara  also  found.  17  Refs. 

Primary  Keywords:  Field  Emission  Diode;  Magnetic  Insulation;  Theory; 

Electron  Flow;  Ion  Flow;  Cold-fluid  Model; 
Two-species  Relativistic  Flow;  Comparison  With 
Ono-snecies  Flow 
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(DIAGNOSTICS  AND  INSTRUMENTATION ) 

(E-f laid) 

MINIATURE  ELF  ELECTRIC  FIELD  PROBE 
M  Misekian,  F.R.  Kotter  and  R.l.  Kahlor 
National  Bureau  of  Standards,  Washington,  DC  2023* 

The*  Review  Of  Scientific  Instruments.  Vol.  99,  No.  7,  pp  933-933 
(87/1978). 

A  miniature  AC  electric  field  probe  having  direct  electrical 
connections,  with  its  bat  ter  y-oparat  ed  electronics  is  described. 
Because  »ts  smell  size  introduces  little  field  perturbat i on ,  fields 
generated  by  relatively  smell  electrode  st-uctures  in  laboratory 
environments  can  readily  be  characterized  10  Refs. 

P  r '  mat  .*  Keywords;  E-field  Probe.  Small  Size-  Small  Field  Perturbat  i  on ; 

Power  Li.>e  Frequercy 
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l DI AGNOSTICS  AND  INSTRUMENTATION) 

(Vol  *a*r  ’ 

T C TIP l  t A T URE  DEPENDENCE  OF  THE  ELECTRO-OPTIC  KERR  COEFFICIENT  OF 
NITROBENZENE 

R  E .  HFBMER  end  M.  MISAKI AN 

National  Bureau  of  Standards.  Washington.  DC  20239 

-ruriml  of  Applied  Fhysics.  Vol.  50.  No.  9.  pp  9019-9017  (09/1979). 

The  Kerr  coefficient  of  nitrobenzene  was  measured  over  the 
temoarture  range  285-3*0  K.  To  within  experimental  error,  the  data 
indicate  that  the  Karr  coefficient  can  bee  expressed  as  a  quadratic 
Tgncticr  of  reciprocal  t  e**iper  ature .  Fitting  the  date  to  this 
Quadratic  'unction  yields  an  equation  which  can  b  used  to  correct  the 
response  of  e  pul se* vo 1 tage  measuring  system  based  on  the  Kerr  effect 
for  variations  in  the  embier.t  temperature.  7  Refs. 

Primary  Keywords;  Kerr  Cel'.,  Kerr  Coefficient  Measurement;  Temperature 
Variation;  Nitrobenzene  Coefficient.  Emperical 
Fi.nct  i  on 
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(PULSE  GENERATORS) 

(Marx) 

I GNI TRON-SUI TCHED  0.9-  TO  90-KV  IMPULSE  GENERATOR 

E  H  Beckner  and  R.H.  Kotoski 

Sard**  Labs.  Albuquerque.  NM  B71I5 

Tna  Review  Of  Scientific  Instruments.  Vol.  33,  No.  9.  pp  919-915 
(09/1962) 

An  i gm tron - swi tched  impulse  generator  has  been  developgdt  cspoble 
of  providing  a  variable  output  voltaga  of  from  0.9  to  90  kV  with  no 
circuit  alterations.  The  generator  consists  of  9  capacitor  stages, 
yelding  e  total  energy  of  5000  J  at  90  kV,  end  is  discharged  with  a 
smgle  trigger  pulse.  The  discharge  time  can  be  controlled  to  within 
0.1  microsecond.  3  Refs. 

Primary  Keywords;  Pulse  Generator;  0.9  To  90  kV  Impulse  Generator; 

5000  J  Total  Energy.  Single  Trigger  Pulse; 

Ignition-switched;  Low  Impedance;  Marx  Generator 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

(Magnetic  > 

CREATION  OF  MEGAGAUSS  FIELDS  BY  THE  METHOD  OF  MAGNETODYNAMIC 
ACCUMULATION 

S.G.  Alikhanov-  V.G.  Belan.  GI.  Budker,  A. I.  Ivanchenko  and  G.N. 

Soviet' Atomic  Er»*r  Qy ,  Vol  .  23,  No-  6,  PP  1307-1311  (12/1967). 

Trans.  From:  Atomnaya  Energiye  23.  336-5*1  (December  1967) 

Interest  >n  the  problem  of  creating  superstrong  Magnetic  fields 
has  graatly  increased  in  recant  years.  Works  h«v#  bean  published 
describing  experiments  which  involve  tha  creation  of  Pulsed  magnetic 
fields  with  high  intensity  and  elso  works  dealing  with  theoretical 
studies  of  this  problem,  e  conference  was  held  on  megagauss  fields 
and  the  poss 1 bi 1 i t i es  of  creating  and  using  intense  magnetic  fields 
are  studied  in  various  laboratories.  A  method  of  creating  a  strong 
magnetic  field  has  found  the  most  widespread  application.  This  method 
is  based  on  the  compression  of  the  magnetic  flux  by  e  conducting 
cylindrical  shell  which  is  accelerated  by  external  forces.  If  the 
rate  of  rompression  of  the  shell  is  greater  then  the  rate  of  flux 
leakage,  the  magnetic  field  strength  increases.  The  maximum  strength 
and  the  characteristic  time  of  existence  of  the  magnetic  field  are 
determined  bv  the  mass  of  the  shell,  the  maximum  attainable  velocity 
ano  the  trapped  flux,  the  properties  of  the  shell  material,  etc  The* 
present  work  gives  the  results  of  the  experiments  on  the  creation  of 
an  intense  magnetic  field  through  flux  compression  toy  e  collapsing 
J iner .  7  Ref s . 

Pr-mary  Keywords-  Magnetic  Field  Generation;  Flux  Compression; 

Explosive  Driver;  Electrical  Driver 
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(BREAKDOWN  STUDIES) 

( EEreCT«ICAL'B?EAKDOUN  OF  CYLINDRICAL  FOILS  IN  AIR.  III.  HIGH-CURRENT 
EXPANDING  DISCHARGE 

V.A.  Burtsev,  AM.  Bezdol'nyi,  V.A.  Dubyenskii.  N.P.  Egorov,  M.P. 
Kasatkina.  A.B.  Produvnov  and  I.V.  Shestakov 

D.V-  Efremov  Institute,  Leningrad.  USSR  _ _ ...  ..... 

Soviet  Physics-Technical  Physics.  Vol.  25,  No.  6.  pp  697-703  106/19B0). 

Trans.  From:  Zhurnal  Tekhn i cheskoi  Fiziki  50.  1216-1226  (June  1980) 
Results  of  on  experimental  study  ere  described,  pertaining  to 
electrical  breakdown  of  cylindrical  aluminum  foils  in  air  end  to  the 
expending  high-current  discharge  initiated  bv  this  breakdown  with  the 
geometry  of  an  inverse  longitudinal  pinch.  The  time  dependence  of  the 
plasma  brightness  temperature  in  the  case  of  'thin*  Vh^b  micron) 
foils  is  character i**d  by  an  initial  fast-rise  phase  (Teu/sub  phi/ 
approx i mately  1  nicrottcond)  and  a  phase  of  almost  constant 
temperature  throughout  the  entire  first  current  half-period  (Tau 
approximately  35  mi eroseccnds) .  The  maximum  plasma  brightness 
temperature  in  this  case  reaches  T/sub  b/=3.2  aV  Determination  of 
the  plasma  column  temperature  averaged  over  the  cross  section  from 
tne  electrical  conductivity  of  the  discharge,  according  to  electrical 
measurements,  and  from  high-speed  photographs  taken  from  the  end  of 
the  Chamber  has  confirmed  that  thara  is  e  quesi-steedy  discharge 
phase-  1*  Refs.  ,  . .  _ 

Pr.rory  Keywords.  Electrical  Breakdown;  Cylindrical  Aluminum  Foils. 

Expanding  High-current  Discharge;  Plasma  Column; 
eV  Maximum  Plasma  Brightness  Temperature 
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(ELECTROMAGNETIC  FIELD  GENFRATION) 

(Maone. ’C)  pR0DUCT1(JH  0F  pULSE0  MAGNETIC  FIELDS  UR  TO  760  XOE 
A.K.  Soika  end  V.V.  Valvevko 

Physics  Institute,  Academy  of  Sciences  of  the  Belorussian  55*.  USSR 
Journal  Of  Applied  Spectroscopy,  Vol.  27,  No  1»  pp  95a-1  ; 

Trans  From-  Zhurnal  Prikladnoi  Spek t roskopi i  27.  177-181  (July  1977) 
A  pulsed  magnetic  field  of  high  intensity  is  usually  obte-ned  by 


cy 


the  discharge  of  a  capacitor  bank  through  e  solenoid.  The  effirieni 
of  this  process  is  determined  by  the  expressicn  eta=*ta/sub  b/  x 
eta/sub  s/.  where  eta/sub  b/  is  the  ratio  of  the  energy  of  (he 
mpnr.i.c  field  of  the  solenoid  at  the  first  turret  maximum  to  the 
energy  originally  stored  in  the  capacitor  bank:  #ta/s»b  s/  **  the 
coefficient  of  effectiveness  of  the  solenoid,  equal  to  tne  ratio  of 
the  energy  in  the  magnetic  field  in  the  useful  volume  to  the  energy 
of  oil  the  magnetic  fields  of  the  sole».o*«.  I 'sub  o'  d-vided  by  \./sub 
%/  is  the  ratio  of  the  parasitic  inductance  of  tf-e  discharge  circ-"» 
to  that  of  the  solenoid:  gam-i  R  sup  2>  :  a  virted  ^  (l  '*  the  dadoing 
constant;  the  function  f/'.gamre)  is  date  '•med  y  «  O'  *e-i  expression 
W«  ha /•  developed  end  use:-'  ertn-sively  a  »ul*  ed  aoltnr  d.  the 
d> st > ngui shi ng  feature  nv  -g  th a*  the  coil,  the  discharge,  the 
connecting  lines,  and  tre  Power  strip  are  all  st -"c  tu  '  <»  1 1  v  fulfilled 
as  one  whole  This  allowed  us  to  bring  •Iron  u  i  »h  opposite 
current-  as  close  to  each  o»nyr  as  possible  enu  t^vrphy  decrease  the 
loop  cf  the  d*sch«r,o  curve  fo  achieve  the  largest  values  of  the 
efficiencies  urcio-  ;hg  given  eond't'ons,  it  was  also  important  to 
assur  e  e  cf  gemma  on  t^e  order  pf  IE  .  ah: Ch  will  thon  yield 

on  i  n  s  i  gn  i  f  i  can  t  decrease  >n  eta/Sub  b/  due  to  figem-ie)  8  Refs, 
primary  Keywords  Magnetic  Field  Generation.  5ol*no>d  Magnetic  Coil; 

no  Flux  Compression;  Analysis.  M 1 gh  Efficiency 
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(ENERGY  ST0RAGT  MECHANICAL) 

(Rotat  IOUID-METAI  CONTACTOR  IN  MOMOROLAR  MACHINES 

A.L.  Genkm,  V  A.  Dievskii  end  lu.P  Kos'kin 
Megnetohydrodynamics-  Vol  IS.  No.  2.  pp  231-266  (66/ 

Tram  From-  Magnitneya  Gi  dr  od-  iam  i  k*  2,  127*  129  (  Ap 
We  consider  the  steady  Mnw  of  liquid 
with  coaxial  cylindrical  electrodes  Th 
assumed  to  be  in  e  uniform  magnetic  fie 
r  axis:  the  inducued  magnetic  field  has 
components  *  Refs.  .  .  . 

Primary  Keywords:  Homopoler  Generator:  Currant  contact 
Brushes;  Magnetic  Field.  Theory 
COPYRIGHT:  1977  PLENUM  PRESS .  REPRINTED  WITH  PERMISSION 


7  7  >  . 

1  -  June  1  977  7 
pntact  device 
.q.id-metel  contacto-  'S 
/sub  0/  oriented  along  the 
radial  end  axial 

Liquid  Matal 


/. 

r> 


1b 


9*51 

(ENERGY  STORAGE.  INDUCTIVE;  BREAKDOWN  STUDIES) 

(  D1SCm”rGEC'ot  energy  OF*  A  SUPERCONDUCTING  INDUCTANCE  INTO  A  FLASH  LAMP 
A. I.  Pertinov,  V.G  Manuilov  and  O.M.  Mironov 

Soviet  Physi cs-Techn»  cal  Physics,  Vol-  16,  No.  7,  pp  1136-1161 

(01/1972) 

Tron3  From:  Zhurnal  T ekhn i chask o i  Fiziki  61,  16*3-1*51  (July  1971) 

The  d- scharge  of  the  energy  stored  in  a  superconduct i ng  inductance 
» ntc  a  f la-h  latn  is  analyzed.  Solutions  are  obtained  for  the 
discharge  equat-on  assuming  linear  and  power- law  approximations  for 
the  1  «jr»o  characteristic.  Equetions  are  given  for  the  parameters  of 
t:’»  discharge  circuit.  The  analysis  has  been  verified  with  an  IFP-200 
flash  Hire?  The  discharge  is  oscillatory  et  voltages  near  the  lamp 
extinction  voltage-  Tha  experimental  rasults  agree  with  the  theory. 

1  6  Refs . 

Primary  Keywords-  Jnductiva  Energy  Store;  Superconduct i ng  Coil; 

Flash  lame  Load;  Tine  Resolved  Resistance 
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(SWITCHES.  OPENING) 

(Explosive  Fuses) 

E**L0 

E-I-  Bichenkov  a-d  V.A.  Lobanov 

journal  *  Of  Applied  Me-hamcs  And  Tachnicel  Physics,  Vol.  16,  No.  1,  PP 

Trlnj'^Frn*^ *  ^Zhu r na 1  Priklad"aya  Mekhanike  i  Tekhni cheskoi  Fiziki  1. 
66-68  ( January-February  1975) 

Experiments  are  described  involving  a  c s rcu i t-breaker  element 
capable  of  suitch-ng  a  current  with  a  line  density  of  up  to  3E5  A/cm 
in  a  t  me  of  S  microseconds.  A  suggested  application  for  this  device 
is  explosi ve-megnet i c  generators  with  tuned  back  inductance.  6  Refs. 
Primary  Keywords  Opening  Switch;  Explosive  Fuse;  3E5  A/cm.  Line 
Currant  Density;  5  Microsecond  Opening  Time; 
Inductive  Store 

COPYRIGHT:  1976  **l  ENUM  PRESS-  RF? -I  INTEC  WITH  PERMISSION 

9*61 

( f HER GY  5T0R/GS.  INDUCTIVE) 
i Sy  s*  ems  i 

INDUCTIVE  ENERGY  STORAGE  FOR  PULSED  DISCHARGES 
Yu-A.  Anan'ev .  V.M.  Irtugar.ov,  V.P.  Kalinin  end  V.V.  Seroeev 
Soviet  Physics* Technical  Physics,  Vol.  1C,  No-  2.  pp  283-286 
Irons  From:  Zhurnal  Tekhn i chesko i  Fiziki  41.  376-380  (February  1971) 
Standard  energy  storage  devices  (capacitor  banks)  can  be  replaced 
by  induct  ve  storage.  Details  of  power  supplies  with  such  devices  are 
discussed;  switching  devices  and  switching  processes  are  also 
discussed.  3  Rafs.  -  .  ,  .  ,  . 

Primary  Keywords  Inductive  Enerov  Store;  Storage  Coil;  Switchig 

System;  Parallel  Loads;  Flashlamp  Load.  Thyristor; 
Explosive  Fuse 
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(ELECTRCMAGHEnt  FIELD  GENERATION) 

(Magnetic)  ha6hE7jc  FJELD  COMPRESSION  BY  A  STRONG  SHOCK  WAVE 
A. I  Bertinov,  D . A  But  end  V.I.  Yudas 

Moscow.  USSR  ,  ,  .  M  .  __ 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vwl .  15,  *o.  3,  PP 

Irani  Prikladnoi  Mekhamki  i  Tekhn i chesko <  Fiziki  15. 

1 7  3-1 75  (May  -  June  19’*.* 

Compression  rf  a  magnetic  field  bv  a  strong  shoe-  wave  impinging 
or  n  solid  wall  «s  considered  in  a  k«ne#etic  * erwulet i on .  Variation 
of  the  magne* ic  field  in  the  gap  between  the  wall  end  the  shock  front 
ft.  described  by  c  Volterm  integral  eguatioi  wtii  ch  is  solved 
numerically.  ”(s  field  distribution  in  gas  and  wall  is  obtained,  as 
uol  !  as  the  dependence  r<f  the  magnetic  energy  stored  in  them  on  tne 
magne*  > c  Rt/rolds  number  s-j  the  gas  velocity  in  a  coordinate  system 
f'»cd  r*  the  shoe-  fror*.  Similar  relations  for  the  field  and  energy 
•  r  the  goo  are  also  c#1cu!l-  ted.  The  results  obtained  are  in  good 
agreement  w- th  the  data  of  other  investigators.  S 
Primary  Keyw-.-ds-  clu*  Cc-oression;  Shock  Wave  Liner  Implosion; 

’  *' eo •  ;  N..ne-ical  Calculation 
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f'JLSF  GtNERMORS 
C  iirpressi  on ; 


SWITCHES,  OPENING) 

r.ux  « impress  i  on ;  Gas  Gaps.  Compression)  _ ^  «... 

MAGNETOIMPLOSIVE  GENERATORS  FOR  FAPID-R1SETIME  MEGAMPERE  PULSES 
A  I  Pavlovskii.  V.A.  Vasyukov  and  A.S.  Russxov 

Soviet  Technical  Physics  Letters.  Vol  3,  No.  8.  PP  520“ 321  ( 08/1 977 ) . 
Trans  from:  Pis'ma  Zhurnol  Tekhn i cheskoi  Fiziki  3,  789-792  (August 
1977)  . 

Recent  years  have  seen  rapid  development  of  sources  of  iritenRe 
turre1-*  pulses  that  use  inductive  storage  unit*  in  conjunction  yiitr 
rapid  breaking  of  the  current  circuit.  The  most  promising  device  for 
this  p-irposa  is  the  magnet  o  i  mp  1  os  i  ve  generator,  which  Cen  produce  an 
energy  approximately  !E7  J  with  a  specific  energy  (1-3)  1E9  J/cu-m. 
and  current  1E7-)E8  A.  The  energy  is  delivered  from  the 
nacjnetsiirplosi  ve  generator  to  the  external  load  rapidly  (in 
approximately  IE-6  sec)  by  using  an  explosive  charge  to  d%*troy  • 
notol  foil  which  is  part  of  the  circuit  of  the  nagnetoimplos i ve 
genera*or  In  this  letter  we  roport  an  experimental  study  of  a  switch 
m  wh>ch  a  rapid  increase  in  the  resistance  of  e  plasma  channel  is 
obtained  by  eom.eression  by  explosion  products-  *.*ef*. 

Primary  Keywords;  Flux  Compression  Generator;  Opening  Switch;  riesme 
Compression;  Opening  Mechanism 
COPYRIGHT  19^8  AMERICAN  INSTITUTE  OF  PHYSICS, 

PERMISSION 
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(ELECTROMAGNETIC  FIELD  GENERATION) 

^THE*  PRODUCT  ION  OF  PULSED  MEGAGAUSS  FIELDS  |Y  COMPRESSION  OF  THE 
METALLIC  CYLINDER  IN  Z-PINCH  CONFIGURATION 
G.  Alikhanov.  V.G  Belan.  A .  T  .  Ivanchenko.  V.H.  Karasjuk  end  G.N- 

:rst?tuten0f  Nuclear  Physics,  Academy  of  Sciences  of  the  USSR. 

Novosibirsk.  USSR  .  .  . 

Journal  Of  Scientific  Instruments  (Journal  Of  Physics  E>.  Senes  Z. 
Vol  1.  No.  5.  rp  563-5*5  (05/1968).  .  .  . 

The  experimental  apparatus  is  described  end  the  experimental 
results  «r0  g,„en  for  the  production  of  high  magnetic  field*,  up  to 
MG.  hv  flux  coipress-on  with  metallic  shell  accelerated  m  2-pinch 
cenfigurat  cn.  The  experimental  data  are  compared  with  computer 
ca lculat i nns  7  Refs  ,,  ,  .  »  mr 

Primary  Keywords:  Magnetic  Field  Generation;  Flux  Compression.  3  mg 
Field.  I- pinch-,  Experiment;  Comparison  With  Theory 
COPYRIGHT  1968  THE  INSTITUTE  0*  PHYSICS.  REPRINTED  WITH  PERMISSION 
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JPtU.SE  GENERATORS) 

(Pula*  Forming  lines) 

*  generator  for  Shaping  single  migh-vol tace  nanosecond  pulses  across  an 

_  ,  .  UNMATCHED  LOAD 

D.I.  Proskurovskii  end  E  B  Yankelavich 

Institute  Of  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR, 
Moscow.  USSR 

Instrument*  And  Experimental  Technique*.  Vol.  16, 

(16/1973). 

Trans.  From.  Pribory  Tekhnika  Eksparinanta  A, 
f September -Octobe-  1973) 

The  construction  of  *  o*^«toi  is  described  which  shapes  single 
pulses  having  an  amplitude  of  up  to  appro* i mataly  56  kV  and  a  leading 
edge  duration  of  appro* ♦ natal y  2  nsac  across  an  unmatchad  load.  Th* 
controlled  spar*  gap  t  implemented  i n  tha  form  of  a  separata  alamant 
in  tha  co-mutatmg  sect  or.  For  ta*ts  at  a  frequanev  of  50  Hz  the 
service  .'(«  o'  a  gap  exceeded  I £6  operations.  A  ftafs. 

Primary  Keywords.  Trans-, ssion  Lina  Pulsar.  Spark  Gap.  Unmatched  load; 

No  Reflection*;  SO  kV  Output  Voltaoe;  2  n*  Rise  Tima 
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(8REA<D0WN  5TUDIES;  BREAKDOWN  STUDIES;  INSULATION,  MATERIAL? 

(Grs.  Electrical;  Electrodes:  Gas) 

DIELECTRIC  STRENGTH  OF  COMPRESSED  SULFUR  HEXAFLUORIDE  ANO  THE  ELECTRODE 
MATERIAL  AND  SURFACE  STRUCTURE 

8  A.  Goryunov 

Soviet  Physi cs-Technicel  Physics.  Vol.  20.  Ho.  1,  pp  66-67  (07/1975). 

Trans.  From  Zhurnal  Tekhni cheikoi  Fiziki  95.  111-119  (January  1975) 
The  affects  of  tha  alactroda  material  and  tha  mathods  used  to 
finish  the  electrode  surfaces  on  thg  ignition  voltaga  in  compressed 
sulfur  hexafluoride  have  been  studied.  Experiments  with 
plan* -electrodes  *t  gas  pressures  up  to  8  atm  show  that  tha 
dielectric  strength  is  a  function  of  tha  mechanical  strength  of  the 
elrctrode  metal,  its  melting  temperature,  and,  in  particular,  the 
techmoue  used  to  finish  the  electrode  surface.  5  Refs. 

Primary  Koywords:  5F/sub  6/  Insulation;  Electrical  Strength;  Electrode 
Effects;  Electrode  Surface 
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(PULSE  GENERATORS) 

( Current ) 

A  GENERATOR  WHICH  PRODUCES  CURRENT  PULSES  OF  UP  TO  18  KA  AT  A  VOLTAGE 
APPROXIMATELY  108  V 
VP.  Lebedev  and  V.P.  Voinov 
Khar'kov  State  University,  USSR 

Instruments  And  Experimental  Techniques.  Vol.  18.  Ho.  9,  pp  1112-1113 
(06/1975). 

Trans.  From:  Pribory  i  Tekhnika  Eksperimanta  9,  88-8 9  (July-August 
1975) 

A  circuit  for  obtaining  single  or  continuously  repetitive 
electrical  currant  pulses  having  an  amplitude  of  up  to  10  kA  and  a 
length  of  approximately  IE-5  -  IE-9  sec  voltage  60-950  V  is 
described.  The  spark  gap  can  withstand  approximately  1E5  pulses.  3 
Refs. 

Primary  Keywords:  Pulse  Generator;  10  kA  Currant  Pulse;  100  V  Output 
Voltage;  Single  Pulse;  Rep-rated;  Spark  Gap 
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(PULSE  GENERATORS) 

(Marx ) 

A  MOBILE  GENERATOR  OF  300  KV.  10  CPS  VOLTAGE  PULSES 
V.S.  Barantsev.  I. I.  Kalyatskii  and  R.E.  Kiain 
Tomsk  Polytechnic  Institute,  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  No.  2,  pp  371-372  (09/1969). 
Trans.  From:  Pribory  i  Tekhnika  Eksporimenta  2.  108-109  (March-April 
1969) 

A  generator  of  300  kV  voltaga  pulses  with  a  repetition  rata  of  10 
cps  is  described.  The  generator  uses  capacitors  charged  through  a 
protected  choke  end  decoupling  inductances.  The  voltage  pulse  has  an 
energy  of  800  J.  and  a  rise  time  of  IE-7  sec.  0  Refs. 

Primary  Keywords-  Marx  Generator;  Arked’ev  Marx;  100  kV  Output 

Voltage;  800  J  Stored  Energy.  10  ns  Rise  Time;  Rep 
Rated.  10  Hz  Rooatition  Rate 
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9527 

(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

BREAKDOWN  MECHANISM  OF  SHORT  VACUUM  GAPS 

G.M.  Kassirov  and  G.A.  Mesyats 

Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  9.  No.  6.  pp  1191-1195  (02/1965). 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  39.  '976-1981  (August  )?69) 
From  tha  breakdown  time  characteristics  of  vacuum  gaps  up  to  l  mm 
long  in  tha  nanosecond  range,  and  from  known  experimental  data,  a 
hypothesis  regarding  tha  retardation  of  the  di scharge  end  tha  process 
of  its  transition  into  an  arc  is  devaloped.  Experimental  data  are 
clearly  explained  within  tha  framework  of  the  proposition  set  out. 

19  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Experiment:  Theory;  1  mm  Gan 
Spacing;  Breakdown  Mechanism 
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9528 

(SWITCHES.  CLOSING) 

(Gas  Gaps.  Saif) 

BREAKDOWN-VOLTAGE  STABILITY  OF  GAS-FILLED  SWITCHES  FOR  VOLTAGE  PULSE 
GENERATOR 

E.I.  7  o  l  ot  ,»rpv ,  V.D.  Mukhin,  l.E.  Polyanskii  and  V.N.  Trapaznikov 
Soviet  Phv  cs-Techn'  gal  Physics.  Vol.  21.  No  3,  pp  390-394  (  03/1976  ). 
Trans  Prom:  Zhu  na 1  T ekhn i cheiko i  Fiziki  46.  595-600  (March  19’6> 

! ->  ran  y  apoi  i  ca*  '  ono  of  voltage  pulse  generators  the  system  must 
be  ► > ghl v  stable  agairst  spontaneous  breakdown  and  tha  pulse  length 
and  reoet ; t i or  per i od  must  be  controlled  very  precisely.  Suitable 
c>  cuits.  varying  m  complexity,  are  availble  for  this  purpose. 
Switches  with  a  stable  braakdown  voltage  permit  simpler  solutions.  5 
tu'l 

Primary  Keywords:  Spark  Gap;  Breakdown  Voltage  Stabilization;  100  kV 
Operating  Voltage,  40  kA  Current;  Reliability 
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(SWITCHES,  CLOSINC) 

(Gas  Gaos.  Electrical) 

CONTRO 

5.1.  Lobov  and  M  A  Kanuna 
Instruma.ts  And  Expei 
Trans  Prom.  Pribon 

<  November  -  Do 
Tha  double- tr  i  gger  pi 
branch  of  Pesehen’s  cur 
safety  factor  In  instr 
J  5  kV  tha  tasting  volta’ 
d- scharge  behind  the  tr 
Tha  spark  gap  >s  des  „n 
pulses  of  several  m  i  ■  •  o 
Primary  Keywords:  Sua'-  C 
D • st or  t 
Sw  t-.h. 
1961  PL  EMM  PP 


ED  DOl1 5L  fc- T RIGGER  SPARK  GAP 

)  Techniques.  No.  6.  pp  1133-1135  (12/1961). 
►.nme  Eksparimanta  6.  99-96 
comber  1961) 

mciplg  in  spark  gaps  operating  on  the  right 
a  provides  very  fast  action  with  a  high 
iments  of  this  type  at  a  working  voltage  of 
go  i  s  ot  least  3  kV,  end  the  lag  of  the  mam 
gg*r  pulse  does  not  exceed  0.05  microsecond, 
d  for  a  current  up  to  3  kA  and  electric 
ctond  duration.  4  Refs, 
b  Switch:  Double- tr i gger  Gap;  Field 
on  Gap;  J  k  V  Operating  Voltage;  50  ns 
.g  Delay,  3  kA  Current 
ESS .  REPRINT^  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

TRANSITION  FROM  FIELD  EMISSION  TO  A  VACUUM  ARC 

C.N.  Fursai  and  G.K.  Kartsev 

ianingrad  State  University,  USSR 

Soviet  Physic*.  Technical  Physics,  Vol.  19,  Ho.  10,  pp  1442-1993 
(04/1  970  > - 

Trans  From:  Zhurnal  Tekhn i chesko i  Fiziki  39,  1917-1919  (October  1969) 
The  very  rapid  explosive  transition  from  the  compartivaiy  low 
conductivity  of  the  vacuum  gap  to  high  conductivity  limited  only  by 
tha  parameters  of  the  external  circuit  is  the  decisive  and 
i  r- avers i tile  moment  in  the  development  of  the  vacuum  braakdown  during 
the  destruction  of  the  field  emitter.  It  was  our  purpose  to  study  the 
time  character i st i cs  of  tho  transition  during  a  gradual  appro*:1  to 
the  critical  stage,  i.a.,  the  'slow'  transition,  ana  for  an  increased 
rata  of  the  supply  of  energy,  i.a..  'forcing*  (after  reaching  the 
critical  stage,  the  amplitude  of  the  high  voltage  pulse  at  tha 
specimen  increased  di scorti nuously  by  tb*  specified  factor). 
Monocrystal  1 i ne  tungsten  points  were  used  for  the  investigation.  0 
Refs. 

Pr  marv  Keywords:  Vacuum  Breakdown;  Prebraakdcwn  Currants;  Field 
Emission;  Arc  Transition 
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SWITCHES,  CLOSING:  SWITCHES.  CLOSING;  SWITCHES.  CLOSING) 

(Gas  Gaps.  Electrical;  Gas  Gaps,  Saif;  liquid  Gaps.  Electrical) 

AMPLITUDE  STABILIZATION  OF  HIGH-VOlTAGE  PUlSES  USING  POWERFUL 
COMMUTATORS 

A  T.  Matyushin,  V.T.  MatyusMn,  V.S.  Pak,  M.$.  Rudenko.  V.l.  Tsvetkov 
and  V.l.  Smetsni n 

Tomsk  Polytechnic  Institute.  Tomsk,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  18,  Ho.  2.  PP  969-971 
(09/1975)  . 

Tears.  From:  Pribory  i  Tokhnika  cksp*rimenta  2,  118-119  (March-April 
1975) 

The  character i st i es  of  threo  forms  of  discharge  gees  are  examined 
m  order  to  ostabl i sh  tha  possibility  of  creating  amplitude-stable 
ill gh- voltage  pulses.  An  amplitude  stability  of  approx imately  2X  or 
batter  may  m  fact  be  obtamod  from  one  pulse  to  another.  6  Refs. 

Primary  Keywords  Spark  Gen;  Gas  Gap;  Self  Trigger;  Field  Distortion 
Gap;  Liquid  Gap;  Field  Distortion  Gap 
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(BREAKDOWN  STUDIES) 

(Surface  Flashover) 

AH  INVESTIGATION  OF  PUl  SE  FLASHOVER  OF  SOME  SCUD  DIELECTRICS  IN  VACUUM 

1. 1.  Kalyetskii  and  G.M.  Kassirov 

Tomsk  Polytechnic  Institute,  Tomsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol  9.  No.  8,  PP  1137-1190  (02/1965). 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  39,  1971-1975  (August  1969) 
Pulse  flashover  of  various  sol'd  insulating  materials  in  high 
var.ur  was  i nvost i gai ed  in 'tha  range  of  pulse  durations  0-1-3. 0 
microseconds  aid  t n tere lectrode  distances  up  to  20  »m  The  pulse 
. atios  were  detc-mined  in  this  range  of  Dulse  durations.  Tha  pulse 
flashover  voltage  depended  on  the  material  of  the  specimens,  th* 
finish  of  the  surface,  and  field  i nhomogenai ty  at  tha  electrodes.  5 
Re**, 

Primary  Keywords;  Surface  Flashover;  Vacuum  Insulation;  Solid 

Insulation;  0.1-30  Microsecond  Pulse  Durations;  < : 

20  mm  Interelactroda  Distances;  Pulsed  Vacuum  Spark 
Gaps 

COPYRIGHT:  1975  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(PARTICLE  BEAMS ,  ELECTRON;  ENERGY  STORAGE.  INDUCTIVE;  SWITCHES.  OPENING) 
(Generation;  Systems;  Diodes,  Self) 

ANCDE  FOR  AN  ACCELERATOR  WT  TH  AN  INDUCTIVE  ENERGY  ACCUMULATOR 
G.I.  Dolgachev,  F.I.  Blinov  «no  I.N.  Slivkov 

Instruments  And  Experimental  Techniques,  Vol.  21,  Ho.  1,  pp  11-13 
(02/1978) . 

Tran*.  From:  Pribory  i  Tekhnika  Eksperimenta  1,  19-16 
( January-Fabruary  1978) 

An  aralysis  is  made  of  the  ooaration  of  an  anode  proposed  by  tha 
authors  For  an  e 1  act r on-opt i ca 1  system  with  a  longitudinal  magnetic 
field,  which  fills  the  role  of  a  currant  commutator  and  accelerating 
system  in  accelerators  with  inductive  energy  accumulators.  It  is 
shewn  to  be  possible  to  create  an  anode  capable  of  receiving  a  stream 
of  low-energy  electrons  without  significant  reflection  in  the 
accumul at i on  mode  and  of  emitting  a  beam  of  accelerated  elect-on* 
into  a  gaseous  volume  m  the  acceleration  mode.  9  Refs. 

Primary  Keywords:  E-beam  Generat i on ;  Inductive  Energy  Store;  Diode 

Design;  Anode  Development;  Anode-switch  Combination 
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(PULSE  GENERATORS ;  POWER  CONDITIONING;  POWER  CONDITIONING) 

<  ;  Saturable  Reactors;  Pulse  Formi  no  lines) 

HIGN-FkEQUENCY  MAGNETOTHYRISTOR  GENERATOR  OF  POWERFUL  NANOSECOND  PULSES 
E.A.  Gromov.  A . N .  Meshkov  and  V.J.  Shi shko 
Gork'ti  Polytechnic  Institute.  USSR 

In®*ru»ent»  And  Experimental  Techniques.  Vol .  23.  No.  3,  pp  467-669 
10  6/1 980  I  . 

Trans.  From:  Pribory  i  Tekhnika  Ek spar i manta  3,  118-119  (May-June  1980) 
A  magnetic  generator  for  the  modulation  of  devices  of  powerful 
pulsed  electronics  and  optics  is  described.  The  generator  system 
contains  a  thyristor  ganerator  of  the  inverter  type,  magnetic 
compression  units  based  on  ferrite,  and  shaping  line  with  a 
distributed  commutator  -  a  line  segment  containing  a  saturable 
magnetic  substance.  The  repetition  frequency  of  the  rectangular 

i*  20  bHf L  pul*»d  power  is  1  MW,  the  duration  is  70 
"  x'LSh*T?ur*t10?  0f  th«  fr«n*  “nd  docay  is  6  nsac.  and  the  voltage 
,a  ».W;  !h*  supplying  voltage  is  300  V.  with  oil  cooling.  The 
possibility  of  increasing  tha  pulsed  power  is  discussed.  11  Refs. 
Primary  Keywords:  Pulse  Generator;  Saturable  Reactor  Pulse  Sharpening; 

Pulse  Forming  Line:  Thyristor  Switch;  3  kV  Output 
Voltage;  300  Y  Input  Voltage:  Power  Mul t i pi i cat i on ; 
Rep  Rated;  20  kHz  Repetition  Rate 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING;  POWER  CONDITIONING) 

(Systems;  Thyratrons;  Saturable  Reactors) 

THYRATRON  GENERATOR  OF  HIGH-POWER  NANOSECOND  PULSES  WITH  INCREASED 
EFFICIENCY 

V.A.  Vizir*.  N . A .  Lashuk.  V.P.  Oral  and  V.P.  Shchorbinin 
Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  22,  No.  4.  pp  1046-1049 

(CV1979). 

Trans.  From:  Pribory  i  Tekhnika  Ekiperimanta  4,  158-140  (July-August 
1979) 

A  circuit  of  a  thyratron  generator  for  short  pulses  with  increased 
efficiency  end  decreased  commutator-current  overload  coefficient  hes 
been  described.  The  generator  according  to  this  circuit  using  a 
TG11-25CQ/50  thyratron  with  a  pulse  power  of  25  MW  and  a  duration  of 
50  nsec  achieves  on  overload  coefficient  of  approx imately  1.5,  the 
pulse  power  efficiency  is  approximately  0.8.  and  the  average  power 
efficiency  is  approximately  0.3.  4  Refs. 

Primary  Keywords:  Pulse  Generator;  Thyratron  Switch;  Nonlinear  Ferrite 
Line;  Filter  Capacitor;  High  Transfer  Efficiency 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Systems;  Setu^nblo  Reactors) 

_  _  _  HIGH-POWER  MAGNETOTHYRISTOR  PULSE  GENERATOR 

Yarushk?**'  NP‘  Polvahov»  PP-  Rumantsov.  V.V.  Sinenko  and  Yu . P . 

Tomsk  Polytechnic  Institute.  Tomsk.  USSR 

*nd  E»o«ri«i.ntAl  tHchnm.,.,.  Vol.  25,  Ho.  5.  Do  117,-1181 

Trans.  From.  Pribory  i  Tekhnika  Eksper i menta  5,  117-119 
(Soptombor-October  1980) 

Thq  paper  describes  a  magnotothyr i stor  generator  which  forms 
bipolar  voltage  pulses  of  amplitude  40  kV  and  a  leading  edge  of  0  4 
microseconds  repeated  at  a  rato  of  up  to  1  kHz  on  a  6  23-nF 
capacitor.  5  Refs. 

Primary  Keywords:  Pulse  Generator ;  Saturable  Reactor  Pulse  Sharpening; 

Thyristor  Switch;  Unipolar  Output;  Bipolar  Output; 
Loss  Analysis;  40  kV  Output  Voltage;  Rep  Rated:  1000 
Hz  Repetition  Rata 
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(PULSE  GENERATORS) 

(linear  Amplifiers) 

.  .  .  HIGH-VOLTAGE  LINEAR  PULSE  AMPLIFIER 

P.A.  Ekstrom.  D. A.  Crosby  end  K . 8 .  HacAdam 
University  of  Kentucky,  Lexington,  KY  40506 

Th?iSy?ir?>0f  Sci«n*if»*  Instruments.  Vol.  51.  No.  12.  pp  1700-1703 
( 1 c/ 1 98  0 ) . 


Pri».,y  K.yMord,  i  Pul,.  8i.pl  ifi.ri  lip.ariz.d  H.n  C.a.r.tor;  Low  Out. 
Factor;  5  kV  Output  Voltage 
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(SWITCHES.  CLOSING) 

( Hoi  low- cathode) 

A  TWO-CHAMBER  HEAVY-CURRENT  HIGH-VOLTAGE  SWITCH 

0.G-  Bespalov,  A.S.  Knyazyatov,  A.l.  Nastyukhe.  P.A.  Smi-nov  end  A.N. 
Udovenko 

Instruments  And  Experimental  Techniques,  Vol.  16,  No.  1.  pp  125-126 
(02/1975). 

Trans.  From-  Pribory  i  Tekhnika  Ekeperimente  1,  113-114 
( January-f abruary  1975) 

A  description  is  given  of  a  switch  that  will  handle  currents  of 
about  500  kA  at  1-20  kV  with  a  length  of  5-100  microseconds  for  the 
first  helf-cyclu  in  tha  pulse  and  a  repetition  frequency  of  0.1  Hz: 
the  device  works  with  residual  gas  at  3-8E-2  Torr.  A  study  has  been 
made  of  the  gas  composition.  5  Refs. 

Primary  Keywords:  Hollow  Cathode  Arc  Switch;  20  kV  Operating  Voltage; 

530  kA  Cu-rent;  Two-chamber  Switch;  Copper  Anode 

COPYRIGHT:  1975  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 

9649 

(BREAKDOWN  STUDIES;  ELECTROMAGNETIC  FIELD  GENERATION) 

(Exploding  Wires;  Magnetic) 

ELECTRICAL  EXPLOSION  OF  THE  SKIN  LAYER 

V.P.  Gordienko  and  G.A.  Shneorson 

Soviet  Physics-Technical  Physics,  Vol.  9,  No.  2.  pp  296-297  (08/1964). 

Trans.  From:  2hurnal  Tekhnichcskoi  Fiziki  34,  376-378  (February  1964) 
The  destruction  of  single-turn  solenoids  duo  to  the  ejection  of 
molten  metal  from  the  skin  layer  as  its  is  heated  by  the  current 
pulse  constitutes  ono  of  tho  difficulties  met  in  using  such  solenoids 
to  oroduce  rapidly  increasing  magnetic  fields.  The  destruction  of  tho 
solenoid  tokos  olace  before  Plastic  deformation  eon  ensue,  and  occurs 
tho  more  violently  the  fester  the  field  rises.  Wo  hove  studied  the 
'slow  explosion'  of  tho  skin  layor  using  sinole-turn  solenoids  of 
Wood's  alloy,  when  violent  destruction  occurs  et  moderate  fields  and 
on  tho  loading  edge  of  the  current  pulse;  in  solenoids  of 
convent i onel  materials  (copper,  steel,  etc.)  end  at  induction 
amplitudes  of  120-150  Wb/eu.m.  this  process  begins  aftor  the  first 
current  maximum,  other  things  being  tho  some.  6  Refs. 

Primary  Keywords:  Magnetic  Field  Generation;  Coil  Destruction;  Skin 
layor  Explosion;  Fast-rise  Fields 
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(PULSE  GENERATORS) 

(Lino  Typo) 

HIGH-VOLTAGE  S9UAHE-8ULSE  GEHEHATOR  WITH  EHHAKCEO  EULGE-TOf  STABILITY 

V . G .  rili ppov 

T"( 02/1981)  E*p*ri"antal  Techniques,  Vol.  24.  No.  1.  pp  125-126 

Trans.  From:  Pribory  i  Tekhnika  Eksperimante  1,  120-122 
( Jonuory-Fobruary  1981) 

The  paper  describes  a  high-voltage  square-pulse  generator  made  of 
four  connected  five-section  twin  shaping  lines,  commutated  by  a 
controlled  multigap  discharger.  Thu  stab-lity  of  tho  pulse  top  is 
enhanced  by  delaying  the  connection  rf  two  of  the  sheoing  linos  The 
voltage  across  the  load  -s  40C  kV.  the  pulse  duration  is  70 
microseconds,  and  the  current  is  up  to  1.5  kA.  The  pulse-top 
irregularity  was  <=  1?..  3  Refs. 

Primary  Keywords:  Pulse  Generator;  Twin  Pulse  Shaping  Line; 

Five-section  Line;  Fcu>-  I  ■- 1  urconnec  ted  Lines;  400  kV 
Output  Voltage;  1  Per  Cent  Pulse  Drop;  70 
_  _  Microsecond  Pulse  Duration 
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(fN^RGY  STORAGE.  INDUCTIVE;  SWIlChES,  OPENING) 

(Svstems;  Explosive  Fuses) 

ENERGY  TRANSFER  FROM  AN  INDUCTIVE  STORAGE  TO  AN  INDUCTIVE  LOAD  BY  MEANS 
OF  AN  EXPLOSIVE  CURRENT  DISCONNECT 

IS.  Gerasimov,  V.I.  Ikryennikov  end  A.l.  Pinchuk 

Novosibirsk,  USSR 

Journal  Of  Applied  Mechanics  And  Technical  Physics.  Vol.  16.  No.  1,  pp 
43-46  ( 02/1975 i . 

Trans  From  Zhurnel  Pr ikladnoi  Mekhaniki  \  Tekhnicheskoi  Fi*iki  1, 
55-59  ( January-Fsbruary  1975) 

A  study  is  made  of  switching  of  current  from  an  inductive  storage 
by  electrical  explosion  of  a  wire  shunting  an  inductance  in 
conformity  with  a  model  based  on  surface  vaporization  waves.  It  is 
established  that  the  nature  of  tho  process  is  determined  by  certain 
gentral i ?hd  dimensionless  parameters  of  tho  system.  The  modes  of  most 
efficient  tr«rSfer  of  energy  to  the  load  are  determined.  4  Refs. 

Primary  Keywords:  Inductive  Energy  Store;  Inductive  Load;  Opening 
Switch;  Exploding  Wire;  Explosion  Modeling; 
Efficiency  Const doret i one 

COPYRIGHT:  1976  PLENUM  PRESS.  REFRIN1ED  WITH  PERMISSION 


9612 

(PULSE  GENERATORS) 

( Tr i gger ) 

LIGHT  CONTROL-PULSE  DETECTOR  FOR  THE  CURRENT  SWITCHES  IN  A  HIGH-VOLTAGE 
PULSE  GENERATOR 

V.N.  Eliseev.  N.A.  Ivanov  end  V.F.  Kondakov 

Instruments  And  Experimental  Techniques,  Vol.  23,  No.  1,  pp  150-153 
(02/1980). 

Trans.  From:  Pribory  i  Tekhnika  Eksporimanta  1,  149-151 
( January-Fabruary  1980) 

A  light-pulse  detector  immune  to  interference  is  described  for  on 
optoelectronic  control  system  for  the  effectors  for  chergi ng-current 
switching  in  a  pulse  generator.  The  threshold  for  the  light  pulse  is 
53  lx.  The  permissible  parameters  for  interfering  pulses  et  the 
supply  terminals  are  amplitude  12  V  and  duration  100  microseconds. 

The  device  is  powered  from  the  high-voltego  circuits.  2  Refs. 

Primary  Keywords:  Trigger  Pulse  Generator;  Optical  Trigger;  Soiral 

Generator;  Phototransi stor ;  Pulse  Transformer;  100 
kV  Output  Voltage;  Tt.i^ry;  Experiment 
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9651 

(BREAKDOWN  STUDIES) 

(Exploding  Wi res) 

EXPLOSION  OF  A  METAL  6Y  AN  ELECTRIC  CURRENT 

S.V.  Lebedev 

P.N.  Lebedev  Physics  Institute.  Academy  of  Sciences  of  the  USSR, 

Moscow,  USSR 

Soviet  Physics  JETp,  Vol.  5,  No.  2,  pp  243-252  (09/1957). 

Trans.  From:  J^Exptl  .  Theoret.  Phys.  (U.S.S.R.)  32,  199-207  (February 

The  destruction  of  metal  wire  at  currents  of  5E5  x  SE6  amp/cu.em. 
was  invest i gated.  Two  different  types  of  processes  were  observed: 
rupture  of  tho  moltod  wire  into  macroscopic  fragments  by  surface 
tension  forces,  and  explosion  of  the  melted  wire  caused  by  changed  in 
its  volume  properties.  The  abrupt  change  in  the  -electrical 
conductivity  of  melting  tungsten,  molybdenum,  platinum,  or  nickel  was 
measured.  A  previous  conclusion,  that  tha  energy  of  tho  metal  at 
which  its  electric  conductivity  vanishes  depends  on  the  current 
density,  is  confirmed.  19  Refs. 


primary  Keywords:  Exploding  Wire;  Tungsten  Mire:  Molybdenum  Hirm; 

Platinum  Wire;  5E6  A/sq.cm..  Current  Density! 

.  Conductivity  Change;  Several  Explosion  Regimes 
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( BREAKDOWN  STUDIES:  BREAKDOWN  STUDIES) 

(Surface  Fleshover;  Gas.  Optical) 

PHOTOINDUCED  SURFACE  DISCHARGE 

A.G.  Bedrin.  V.E.  Lavrentyuk.  I.V.  Podmoshenski »  and  P.N.  Regovtsev 

Soviet  Phyei es-Techni cal  Physics#  Vol ,  24.  No.  10,  pp  1181-1185 
(10/1979). 

Trans,  From:  Zhurnal  Takhni chaskoi  Fiziki  49,  2144-2152  (October  1979) 
Tha  surface  discharge  at  a  dielectric  surface  illuminated  by  a 
xenon  flashlamp  is  studied.  The  breakdown  field  is  two  orders  of 
magnitude  lower  than  that  for  a  conventional  surface  discharge.  There 
is  a  threshold  irradience  below  which  a  surface  discharge  does  not 
occur.  A  direct  relation  exists  between  the  discharge  and  the 
appearance  of  a  vapor  layer  at  the  surface.  The  discharge  delay  time 
is  found  as  a  function  of  the  irradience  end  the  electric  field  At 
the  threshold  electric  field  the  delay  time  is  much  longer  then  the 
light  flash.  Various  factors  which  contribute  to  the  photoinduced 
surface  discharge  are  discussed.  14  Refs. 

Primary  Keywords:  Surracr  Fleshover;  Xenon  Flashlamp  Illumination; 

Effect  On  Fleshover  Voltage;  Surface  Vapor  Layer; 

Delay  Measurement 
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(BREAKDOWN  STUDIES ;  SWITCHES.  OPENING) 

(Exploding  Wires;  Explosive  Fuses) 

USE  OF  AN  EXPLODING  WIRE  AS  A  CURRENT  COMMUTATOR 

Yu. A.  Aran*«v  end  V,P.  Kalinin 

Instruments  And  Exper i manta  1  Techniques.  Ho.  5,  pp  1144-1166  (10/1968). 

Trena.  From  Pribory  i  Tekhnike  £k  spar  i  monte  4,  140-142 
( September-Octcber  1968) 

Powerful  electrical  discharges  through  e  conductor  are 
character i *ad  by  th«  presence  of  a  so-called  'current  pause'  stemming 
f*-om  the  large  resistance  of  the  high-pressure  plasma  formed  upon 
explosion  of  the  conductor.  This  phenomenon  leads  to  the  possibility 
of  using  an  exploding  wire  (or  foil)  as  a  fast  acting  current 
Commutator.  Such  commutators  are  used  presently  mainly  for  fast 
transmission  of  magnetic  energy  to  an  inductive  or  active  load  and 
for  protection  of  e  capacitor  bank  against  discharge  to  the  disrupted 
section  of  the  bank.  In  this  article  we  present  information  on  the 
operation  of  a  commutator  which  is  based  on  an  exploding  wire  with  a 
comparatively  long  cur rent-redi stri but i on  time,  about  100 
microseconds.  A  capacitor  bank  with  a  capacitance  of  2  or  3.5  mF 
served  as  the  current  source  in  the  charging  inductance  circuit 
1*0.475  mM.  and  the  di scharger  acted  as  the  switch.  The  currents  in 
the  charging  and  discharging  circuits  ware  measured  by  means  of 
shunts.  A  powerful  IfP  xenon  flashtube  was  used  as  the  nonlinear 
load.  A  long  duration  of  the  redi st r i but i on  of  the  currents  was 
secured  by  a  high  resistance  of  the  tube  at  the  initial  stago  of 
dschare.  We  note  that  when  using  this  system  of  admitting  energy  to 
the  tuba,  the  discharge  in  it  develops  in  the  presence  of  e  rapidly 
varying  voltage  equal  to  the  voltage  at  the  commutator  and 
determinable  by  the  properties  of  both  the  tube  end  commutator.  0 
Refs. 

Primary  Keywords:  5 

Secondary  Keywords:  Exploding  Wire;  Opening  Switch;  Current  Pause;  100 
-  Microsecond  Opening  Time;  Flashlamp  Load;  Copper 
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96  95 

(INSULATION.  VACUUM) 

(Reviews) 

V\CUUH  ELECTRICAL  INSULATION,  PRINCIPAL  PROPERTIES  AND  RESEARCH  PROBLEMS 

I.N  Slivkov 

Power  Engineering.  Vol.  13.  No.  1,  pp  19-29  (01/1975). 

Trans.  From:  Izvestiye  Akademi i  Nauk  SSSR.  Energetika  i  Transport  13. 

24-34  (1975) 

The  viability  and  desirability  of  vacuum  insulation  are  diacussed 
in  this  papar.  The  author  points  out  that  vacuum  insulation  can 
theoretically  withstand  voltage  gradients  of  over  5  MV/mm,  is  self 
heeling,  and  displays  a  condi t i on i ng .  Areas  for  future  work  ere 
pointed  out.  13  Refs. 

Primary  Keywords:  Vacuum  Ineulation;  Review;  Vacuum  Insulation 

Proparties;  Present  Performance  Limitations:  Future 
Performance  Improvament 
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(POWER  CONDITIONING) 

(Saturable  Reactors? 

TMREE-DIMENMONAI  ANALYSIS  OF  THE  MAGNETODYNAMIC  FIELDS  IN 
ELECTROMAGNETIC  DEVICES  TAKEN  INTO  ACCOUNT  THE  DYNAMIC  HYSTERESIS  LOOPS 
1  Saito 

Hosei  University.  Tokyo,  Japan 

IEEE  Tr#n»ict'on»  On  Magnetics,  Vol.  MAG-18.  No.  2,  pp  546-551 

(03/1982’. 

A  n»4  "*a  gnat  i  c  field  equation  exhibiting  dynamic  hysteresis  looos 
is  oroprsed.  Based  on  this  magnetic  field  equation,  e  system  of 
two-dimensional  magnetic  circuit  equations  taken  into  account  the 
dynamic  hvster#*i5  loops  is  derived  by  the  method  of  magnetic 
Circuits.  By  means  of  magnetic  power  invariant  t rensf ormat i on .  a 
sy»- em  ef  two-dimensional  magnetic  circuit  equations  is  transformed 
int<-  a  system  of  three-dimensional  magnet  i  c  circuit  equations.  This 
s.s'am  cf  tnree-di mensi on#l  magnetic  circuit  equations  is  discretized 
m  t ' me  by  e  finite  difference  method.  A  system  of  three-d'nensionel 
magnetic  rireuit  equations  discretized  in  time  is  solved  by  a  simple 
iteretion  method,  using  a  relaxation  parameter.  As  an  example,  a 
system  of  three-di mens i ona 1  magnetic  circuit  aquations  of  a  simple 
saturable  reactor  is  derived.  Also,  the  numerical  solutions  of 
dynaeie  hysteresis  Joope  in  a  saturable  reaetor  ara  prasentad 
together  with  those  of  experimental  results  6  Refs. 

Primary  Keywords:  Saturable  Reactors;  Dynamic  Hysteresis  Loop;  Theory; 

Numerical  Calculation.  Magnetic  Circuit  Model 
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(ELECTROMAGNETIC  FIELD  GENERATION;  REVIEWS  AND  CONFERENCES) 

(Magnetic;  Conferences) 

CONFERENCE  ON  MEGAGAUSS  MAGNETIC  FIELD  GENERATION  BY  EXP105IVE5  AND 
RELATED  EXPERIMENTS 

H.  Kroepfel  (Ed.)  and  F.  Harlech  (Ed.) 

Publisher;  European  Atomic  Energy  Community  (Euretom),  Brussels 
(07/1944) . 

This  conference  record  contains  27  papers  relating  to  the 
generetion  of  ve» y  high  magnetic  fields  Explosive  compression  of  a 
weak  field  is  the  chief  method  considered.  Several  papers  cons-dar 
the  effects  of  these  fields  upon  materials  and  the  generating 
apparatus.  There  is  also  a  brief  session  concerning  explosive  HHD 
generator*  279  Refs 

Primary  Keywords:  Magnetic  Field  Generation:  Flux  Compression 

Generators;  Materials  Interaction,  Explosive  MHD 
Generator;  Current  Amplification 
COPYRIGHT:  1 96*  EUROPEAN  ATOMIC  ENERGY  COMMUNtTY 
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(ENERGY  STORAGE.  INDUCTIVE) 

( Systems) 

MATCHING  OF  AN  INDUCTIVE  ENERGY  STORE  AND  A  COU  WITH  LINE*  WITH 
LIMITING  OF  BREAKING  VOLTAGE 

E.A.  Zotova,  I. A.  Ivanov,  A.P.  Lototskii  end  V.A.  Trukhin 
Power  Engineering.  Vol.  14.  No.  6,  pp  7-11  (91/1978). 

Trans.  From:  Izvestiye  Akademi i  Nauk  SSR .  Energetika  i  Transport  14. 

9-14  (1978) 

An  inductive  energy  storage  system  is  described  for  powering  e 
metallic  liner  driver.  The  mismatch  of  generator  end  lead  impedances 
is  considered  quantitatively  and  limits  are  placed  on  that  mismatch. 
Tha  peak  discharge  voltages  ere  calculated  as  a  function  of  impedance 
mismatch  and  its  sffect  on  linar  acceleration  is  consi dared.  4  Refs. 
Primary  Keywords:  Di scherge-pul *e  Voltage;  Inductive  Energy  Store; 

Liner  Acceleration  System;  Peak  Di scherge-pulse 
Voltage;  Limiting  Parameters;  Impedance  Mismatch 
COPYRIGHT:  1978  ALLERTON  PRESS.  INC. 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

THE  PHYSICS  OF  HIGH-VOLTAGE  NANOSECOND  DISCHARGES  ZN  DENSE  GASES 

L.P.  Babich,  T.V.  Lotko  and  L.V.  Tarasova 

Radiophysics  And  Quantum  Electronics,  Vol.  20,  No.  4,  pp  436-442 
(04/1977)  . 

Trans.  F-pm:  Izvesti ya  Vysshikh  Uehebnykh  Zavedanii,  Radiofizike  20. 

637-645  (April  1977) 

The  article  sets  forth  the  results  of  experimental  i nvest i gat i ops 
of  nanosecond  electrical  discharges  in  air  at  atmospheric  pressure  in 
fields  with  an  intensity  of  1ES  V/cm.  Information  is  obtained  on 
voltage  pulses,  attained  during  e  discharge,  on  the  conductivity 
currants  in  tha  discharge  gap,  and  on  the  light  emission  of  different 
regions  of  the  discharge.  Jt  is  shown  that  electrons  with  energies 
exceeding  the  appl- ad  voltage  ere  generated  in  accordance  with  the 
rise  in  the  conductivity  Current.  A  conclusion  is  drawn  with  resoeet 
to  the  determining  role  of  ♦•■unewey*  electrons  in  the  development  of 
discharges.  35  Refs. 

Primary  Keywords:  Gas  Brsakdown;  Air  Breakdown;  Atmospheric  Pressure; 

Voltage  Measurement;  Current  Measurement ;  Light 
Emission  Measurement ;  Theory;  Runaway  Electrons 
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(PARTICLE  BEAMS,  ELECTRON;  SWITCHES.  OPENING;  ENERGY  STORAGE.  INDUCTIVE) 

(Generation;  Explosive  Fuses;  Systems) 

DIRECT-ACTION  ACCELERATORS  WITH  INDUCTIVE  ENERY  STORAGE  AMD  EXPLODING 
CONDUCTORS 

Yu.D.  Bakulin.  V.5.  Diyankov,  V.P.  Kovalev,  A. I.  Kormilitsyn,  B.N. 
tevrent'ev,  A.V.  tuchirskii  end  V.I,  Martynov 

Instruments  And  Experimental  Techniques,  Vol.  22,  No.  2,  PP  325-327 
(04/1979). 

Trans.  From:  Pribory  i  Tekhnike  Eksper imente  2,  34-37  (March-April 
1979) 

Two  generators  of  pulssd  bremsstrehlung  and  electron  beams  are 
described,  the  I6UR-I  and  IGLR-II  instruments,  in  which  inductive 
storage  devices  with  exploding  conductors  ere  used.  At  e  voltage  of 
2.8  MV  on  the  accelerator  tube  and  e  current  of  44  kA  through  the 
tube  the  1GUR-I  provides  e  bremsstrehlung  dose  of  110  R  at  a  distance 
of  1  m  f r om  the  anode,  while  the  IGUR-XI  et  a  voltage  of  3.7  MV  on 
the  tube  and  a  current  of  70  kA  provides  e  dose  of  790  R.  On  both 
instruments  tha  half-width  of  the  bremsstrehlung  pulse  is  regulated 
in  the  range  of  0.1-0. 5  mi croseconds.  Electron  beams  with  an  energy 
density  of  300  J/sq.cm.  are  extracted  from  the  accelerator  tubas.  4 
Refs. 

Primary  Keywords:  Field  Emission  Diode;  Di rect-eet i on  Accelerators; 

Exploding  Wire;  300  J/sq.cm.  Enqrgy  Density; 
High-voltage  Pulse  Generator;  Inductive  Energy 
Storage;  Magnetohydrodynemi c  Calculations;  Reduced 
Electromegnet ic  Induction 

Secondary  Keywords*.  Bremsst rahl ung  Radiation  Generation 
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(ENERGY  5T0RAGE.  CAPACITIVE) 

(Capacitor  Bonks) 

EFFECT  OF  ELEMENT  DISTRIBUTON  IN  A  CAPACITOR  BANK  ON  THE  CURRENT  PULSE 
IN  A  PULSED  PLASMA  INJECTOR 

N.V.  Se.an.  N.A  Mashtylev,  B.I.  Panachevnyi  end  L.V.  Shushlyepin 

Khar'kov  Aviation  Institute.  USSR 

Soviet  Physics-Technical  Physics,  Vol.  18,  No.  6/  pp  749-751  (12/1973). 

Trans.  From:  Zhurnal  Tekhnicheskoi  Fiziki  43.  1179-1183  (June  1973) 

A  system  of  equations  is  darived  for  the  operation  of  e  pulsed 
plasma  injector  whose  capec-tor  bank  consists  of  distributed 
elements.  The  amplitude  and  length  of  the  current  Pulse  in  the 
injector  ere  analyzed  as  functions  of  the  element  distribution  in  the 
bank.  5  Rafs. 

Primary  Keywords'  Di str \ buted-element  Capacitor  Bank;  Plasma  Gun;  Bank 
Analysis;  Analytical  Solution 
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(PULSE  GENERATORS) 

(Lina  Typa) 

SYSTEM  FOR  TWO-PULSE  SUPPLY  OF  A  LARGE  STREAMER  CHAMBER 

V.v.  Govorov.  V.A.  Oavidanko,  8. A.  Oolgoshein,  V.A.  Kentserov,  A . N . 
Labadev  and  S  V.  Somov 

Moscow  Engineering-Physics  Institute,  Moscow,  USSR 

Instruments  And  Experimental  Techniques,  Vol.  19.  No.  1,  PP  3Z-34 
(02/1976) . 

Trans.  From:  Pribory  i  Tekhnike  Eksperimanta  I.  32-34 
( Jenuary-Februery  1976) 

A  high-voltage  circuit  for  supplying  a  stream* r  chamber  with  two 
pulses  spacsd  in  time  is  described.  Two-puJ-  -  Ply  is  used  to 
achieve  brightness  separation  of  muon  and  e.  >n  tracks  during  the 
recording  of  muon-e  decays  in  the  8-m  streamer  c sembar  used  on  the 
proton  synchrotron  of  the  Institute  of  High-Energy  Physics.  5  Refs. 

Primary  Keywords:  2  Pulse  Supply  System;  800  kV  Amplitude  High-voltage 
Pulse;  Marx  WPG  Generator;  Track  Brightness: 
Stabilization  System 

Secondary  Keywords-  Streamer  Chamber 
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(ENERGY  STORAGE .  MECHANICAL ) 

(Rotating  Machinal.  Materials) 

HIGH-CURRENT  IRUSHES.  PART  IV:  MACHINE  ENVIRONMENT  TESTS 

J.L.  Johnson  and  O.S.  Taylor 

Hast inghouse  Rasaarch  and  Development  Cantor.  Pittsburgh  PA 

IEEE  Transactions  On  Components.  Hybrids.  And  Menufeetur I ng  Taehnology. 
Vol .  CMMT-S,  No.  1,  PP  31 -  Si  <  0  3/1140  ) . 

Brush  performance  has  boon  investigated  with  a  v i aw  to  astabl i sh 
what ha r  or  not  continuous  vary  high-currant  density  operation  is 
feasible  for  nany  parallel  brushes  running  under  aachina  environaent 
conditiorrs.  The  ultiaata  objective  is  the  development  of 
si i di ng-brush  contact  systems  for  advanced  powerful  oloctrical 
machines  that  require  large  currants  in  order  to  achieve  high 
efficiencies  and  small  volumes.  Using  a  homopolar  generator  designed 
for  that  purpose,  the  performance  of  a  full  complement  of  12  brushes 
was  evaluated  under  conditions  that  included  electrical  loads  to  9300 
A  (1.6  MA/sq.m.)  and  a  slip  ring  speed  of  62  a/s.  Based  on  test  data 
presented,  asymmetry  in  the  anode  and  cathode  brush  electrical 
contact  resistances  and  wear  rates  of  about  2:1  were  found-  Under  the 
maximum  unposed  load  conditions,  the  anode  and  cathode  brush 
interface  contact  voltage  c>ops  are  0.17  and  0.08  V,  respect i vely . 
Typically,  the  highest  a i mensi on  lass  linear  wear  rate  (anode  brush) 
is  <=  1.7E-11.  This  wear  rate  is  about  one-sixth  that  ef 
diesel-electric  locomotive  motor  brushes,  which  elide  on  contact 
surfaces  of  similar  peripheral  spead  but  with  less  then  one-tenth  the 
electrical  load  imposed  here.  The  high  feasibility  demonstrated  for 
multiple-brush  hi gh-eur rant  operation  is  attributed  to  the  use  of 
si  1 vergraphi to  brushes  (0.73  mass  fraction  silver),  e  nonair  (e.g. 
humidified  carbon  dioxide)  environment,  end  cooling  of  the  brush 
holders  and  slip  rings.  7  Refs. 

Primary  Keywords*  High-Curhent  Brushes;  Machine  Environment 

Conditions;  1.6  MA/sq.m.  Electrical  Loads;  62  m/s 
Slip  Ring  Speed;  < s  1.7E-11  Linear'  Anode  Brush  Uear 
Rate;  Contact  Voltage  Drop;  2-1  Anode  end  Cathode 
Brush-to-r i ng  Contact  Resistance 
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(BREAKDOWN  STUDIES) 

*MECHANISm' FOR  INTERRUPTION  OF  CURRENT  FLOW  AND  PRODUCTION  OF  SHOCK 
WAVES  IN  A  METAL  HEATED  By  HIGM-0EN5JTY  CURRENT  PULSES 

N.A.  Protopopov  and  V.M.  Kul’gavchuk 

Soviet  Physi cs-Techni cel  Physics.  Vol.  6,  Ho.  5.  PP  399-606  (11/1961). 

Trans.  From:  Zhurnol  Tekhni chesko i  Fiziki  31.  557-566  (May  1961) 

One  of  the  most  complicated  unsolved  problems  in  the  heating  of  a 
motel  is  the  interruption  in  current  flow  and  the  relation  of  this 
effect  to  the  shock  waves  which  are  observed  experimentally .  In  the 
present  work  we  have  investigated  explosions  of  wires  character i zed 
by  a  high  rate  of  energy  i ntroduct • on .  In  order  to  indicate  the  rate 
at  which  the  process  takes  piece,  we  may  say  that  in  the  present 
explanation  the  duration  of  the  first  pulse  (up  to  the  first  current 
interruption)  varies  from  2E-7  to  1.5E-6  sec  while  the  total  langth 
of  tha  explosion  process  (except  for  cases  in  which  low  voltages  are 
used)  is  less  than  6  mi crosaconds.  9  Refs. 

Primary  Keywords:  Exploding  Wire;  Current  Interrupt i on ;  Shock  Wave; 

Tungsten  Wire;  Air  Env i ronment ;  Glass  Environment 
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( roue*  TRANSMISSION.) 

(Cables) 

RESISTANCE  CP  METALS  AT  HIGH  CURRENT  DENSITIES 

V.V.  Bondarenko.  I.F.  Kvartskhava.  A. A.  Pliutto  and  A. A.  Chernov 

Soviet  Phyeice-JETP.  Vol  1.  Ho.  2.  pp  221-224  (09/1955). 

Trans.  From;  J.  Exper.  Theoret.  Phys.  USSR  28.  191-198  (1955) 

Results  ere  given  ef  an  investigation  ef  the  dependence  of 
resistance  of  e  few  metals  on  current  density.  Comparison  is  made  of 
experimental  curves,  presenting  the  dependence  of  resistance  for 
copper,  silver,  platinum  and  other  metals  on  the  amount  of  energy 
introduced,  with  curves  end  calculations  from  tabulated  data.  For 
these  metals.  Ohm’s  lew  is  maintained  up  to  current  densities  of 
cLjut  1E7  A/sq.cm.  7  Refs. 

Primary  Keywords:  High-currant  Cable;  Cable  Resistivity;  Resistivity 
vs  Currant;  Copper;  Silver;  Platinum 
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(BREAKDOWN  STUDIES) 

(Gas.  Elactrieal) 

THE  DEVELOPMENT  OF  THE  SPARK  DISCHARGE 

T.E.  Alii  bone  end  J.M.  Meok 

Proceedings  Of  The  Royal  Society  Of  London.  Vo!.  A166,  Ho.  A924,  pp 
97-126  (05/1938). 

Pulsed  gas  breakdown  with  several  electrode  geometries  is  the 
subject  of  th*  s  paper.  Pomt-plene.  point-point:  sphere-point,  end 
sphere-plane  electrode  eonf i gurat i ons  ere  considered  with  both 
polarities  used  for  each  configuration.  The  velocity  of  tha  leader 
end  mam  stroku  ara  measured  photographi cel  ly  for  each  cats  and 
reported.  Multiple  strokes  are  considered.  23  Refs. 

Primary  Keywords'  Gas  Breakdown;  Long  Spark;  Savaral  Electrode 

Geometries;  Point  Electrode;  Plena  Electrode;  Leader 
Velocity:  Spark  Valocity 
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(ELECTROMAGNETIC  FIELD  GENERATION;  ENERGY  STORAGE;  PULSE  GENERATORS) 

'•'';*S?;H;rir?ioDUUHC  ST..0HG  WGHETIC  FI  El  01 
PA.  Kaeitza 

Cavandish  Laboratory.  Cambridge  ...  M-  atx*  00 

Proceedings  Of  Tha  Royal  Society  Of  London.  Vol.  105.  No.  A7J4.  pp 

*91This  paper  provides  a  review  of  energy  storage  techniques  known  at 
this  time.  Capacitive,  inductive,  and  flywheel  •J1. .. 

discussed  with  the  inherent  limitations  and  practical  difficulties 
pointed  out.  Switching  problems  end  diagnostic  systems  era  discussed. 
The  goneretion  of  magnetic  fields  to  500  kG  are  shown  to  be  feasible 
by  using  the  described  methods.  2  Refs, 
primary  Keywords:  Energy  Storage;  Review;  Store.  Inductive 

Store,  Mechanical  Store;  Switch;  Explosive  Fuse. 
Magnetic  Field  Generation;  Solano- d 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

ELECTRONIC  SHUTTER  PHOTOGRAPHS  OF  EXPLODING  BRIDGE  WIRES 
W , A .  Allen,  CM.  Hendricks,  E.B.  Mayfield  end  F.N.  Millar 
Michalson  Lab.  Chine  Lake.  CA 

Tha  Reviaw  Of  Sciantific  Instruments.  Vol.  24.  No.  1.  pp  1068-1049 

t 11 / 1953) . 

The  experiment  reported  in  this  note  is  intended  te  yield  seme 
idea  of  the  macroscopic  and  microscopic  phenomena  associated  with  an 
exploding  bridge  wire  during  the  first  few  microseconds  of  the  event. 

8  Refs. 

Primsry  Keywords:  Exploding  Wire;  Bridge  Wire;  Photographic 

Diagnostic;  Ropatronic  Shutter;  High  Temporal 
Resolution 
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(BREAKDOWN  STUDIES) 

(Exploding  Hires) 

VISUALIZATION  OF  CYLINDRICAL  SHOCK  WAVES 
F.D.  Bsnnett  end  D.D.  Sheer 

Army  Luae.-it  Research  and  Development  Commend.  Aberdeen  Proving  Ground. 
MD  21005 

The  Physics  Of  Fluids.  Vol.  2.  Mo.  3.  pP  338-339  (06/1959). 

In  o  previous  paper  o  method  of  mirror  bock-lighting  is  introduced 
to  moke  visible  tha  cylindrical  shock  wave  formed  by  on  exploding 
wire.  The  present  note  offers  an  alternative  scheme  which  has  tha 
advantage  of  tracing  tha  path  of  tha  shock  wove  over  a  longer 
interval  of  time  then  in  the  earlier  method.  1  Refs. 

Primary  Keywords:  Exploding  Wire;  Shock  Wave;  Di egnost i cs;  Backlit 
Wire:  Long  Observation  Time 
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(ELECTROMAGNETIC  COMPATIBILITY) 

<H*lEC*R0MAGNETIC  VULNERABILITY  ( EMV )  TESTING  OF  AIR  LAUNCHED  VEHICLES 
V.  Morots 

Hr i ght- Pet ter son  AFB.  OH 

IEEE  1981  National  Aerospace  And  Elactroniee  Conference,  pp  488-690 
(05/1981).  , 

The  electromagnetic  environment  from  military  emittere.  worldwide, 
has  increased  significantly  in  the  pest  two  decodes.  It  is 
anticipated  there  will  be  further  increases  as  new  high  powered  radar 
systems  and  othar  amittars  ara  introduced  into  defense  inventories 
This  paper  addresses  the  need  to  consider  the  effect  of  these 
environments  in  the  design  of  missile  systems  and  the  testing  that  is 
required  to  insure  hardness.  The  new  family  of  cruise  mi  Bailee  end 
tactical  air  launched  miss’ las  ere  typical  of  the  systems  where  EMV 
must  bo  a  major  consi dorat i on .  The  author  also  discusses  operational 
environments,  tost  facilities,  i nst r umentat i on  and  EMV  hardening.  7 

Primary  Keywords:  EMP;  System  Hardening;  Environment  Character i cation; 

Test  Chamber 

Secondary  Keywords:  Missils  Systems 
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(ELECTROMAGNETIC  COMPATIBILITY) 

^RECURSIVE  TirE  DOMAIN  ANALYSIS  OF  DISTRIBUTED  LlflE  GRID  NETWORKS  WITH 
APPLICATION  TO  THE  ITA/EMP  PROBLEM 

W.S.  McCormick 

Wright  State  University,  Dayton,  OH  45435 

IFEE  1981  National  Aerospace  And  Electronics  Conference.  PP  ’’■3-768 
(05/1981  )  . 

Modeling  tha  aircraft  fuselage  as  e  two-node,  TEM.  lossy 
distributed  network,  o  recursive  time  domain  technique  is  presented 
to  estimate  tha  fusalaga  skin-current  induced  by  a  remote  lightning 
strike.  The  technique  involves  the  determ* net i on  of  the  two  discrete 
nodal  transfer  functions  followed  by  en  application  of  Duhamel ’ s 
theorem  to  the  distributee'  electromagnet  i  c  excitation  case.  The 
Fourier  ‘ransfermer  cf  '(ho  induced  fuselage  skin-current  is  presented 
as  a  function  of  the  azimuth  and  elevation  anglas  of  the  incident, 
plane  elect roragno* i c  lightning  excitation.  Referonee  to  the  PORTER 
end  NOAA  flight  programs  is  made  along  with  e  discussion  of  future 
application  or«:es.  2  R«fs. 

Primary  Keywords:  Distributed  Network;  Modeling;  Lightning  Ef f set ; 

Thaory 

Secondary  Keywords:  Aircraft  Shielding 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Li ghtni ng) 

ASSESSMENT  METHODOLOGY  OF  THE  LIGHTNING  THREAT  TO  ADVANCED  AIRCRAFT 

R  A  Persia  (1)  and  G . A .  Du8ro  (2) 

(1)  Electromagnetic  Applications,  Inc.,  Denver.  CO 

(2)  Wr i ght-Petterson  AFB.  OH 

IEEE  1931  National  Aerospace  And  Electronics  Conference.  PP  691-697 
(05/1981) . 

One  research  and  development  area  of  primary  interest  to  the 
avionics  community  is  thot  of  assessment  methodology  for  lightning 
vulnerability.  Tha  work  in  this  area  is  concentrated  on  increasing 
the  general  undorstandi ng  of  tha  physics  of  the  a i rcref t- 1 i ghtn i ng 
interaction  and  on  develop;ng  specific  laboratory  threat  simulation 
testing  techniques.  This  area  has  two  complementary  facets) 
testi ng/si mulet i on  end  analytics.  Tha  prime  objective  of  the 
assessment  mothodology  activity  is  to  provide  design  Inputs  for 
aircraft  protection  as  wall  os  for  qualification  for  safety  of 
flight.  In  this  paper,  recent  advancements  ere  discussed  in  both 
facet s- tost i ng/ si  mu 1  at i on  and  analytics.  These  advancements  have  been 
made  possible  with  the  i ncorpor at i on  of  nuclear  alectromagnat i c  pulse 
technology  and  recant  indications  from  measurements  of  natural 
lightning  that  suggest  si gni f i cant ly  greater  electromagnetic  energy 
exists  in  the  frequency  range  where  increased  coupling  efficiency  of 
such  energy  is  possible  to  the  aircraft.  19  Refs. 

Primary  Keywords:  Lightning  Characterization;  Laboratory  Simulation) 
Waveform  Synthesis 

Secondary  Keywords:  Aircraft  Hardening 
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(ELECTROMAGNETIC  COMPATIBILITY ) 

(Grounding  And  Shielding) 

THE  NAVY  F/A1BA  HORNET  ELECTROMAGNETIC  COMPATIBILITY  PROGRAM 
J.R.  Ketterer  (I)  and  J.J.  Fisher  (2) 

(1)  McDonnel  I  Aircraft  Co.  St.  Louis.  MO  ASHA 

(2)  Naval  Air  Sy»t*»»  Command,  Washington,  DC  28541 

IEEE  1981  Notional  Aerospace  And  Elactronic*  Confaranca.  pp  498-402 
(05/1981) . 

Tha  F/A-18A  Hornet  is  a  first  line  carriar-daployad  aircraft 
employing  advanced  compost ta  structures  and  state-of-the-art  digital 
electronics  including  a  digital  fly-by-wire  flight  control  system. 
Bacaus#  tha  al act r ©magnet i c  environment  (EME)  generated  on  present 
day  carrier  decks  can  reach  field  strengths  over  10,000  Volts/meter 
at  some  frequencies,  electromagnetic  compatibility  (EMC)  challenges 
ware  presented.  The  approach  to  aircraft  EMC  design  established  for 
the  F/A-18A  required  using  the  airframe  as  an  enclosed 
•1 ©c t r omagnet i c  (EM)  lheild-  This  shielding  concept  allowed  equipment 
located  within  the  airframe  shield  (e.Q-  equipment  bays)  to  be 
designed  to  a  lass  severe  EM  environment  than  equipment  located 
Outs-de  the  airframe  shield  (eg.  the  cockpit  or  whoel  walls).  Usirg 
tha  airframe  es  an  el ect romagnet i c  shield  presented  a  significant 
challonga,  particularly  because  graphite/epoxy  (Gc/Ep)  composites 
represent  more  than  ono-third  of  the  F/A-18A  surface  area.  Overall, 
this  concept  wes  found  to  represent  the  least  cost,  waight,  and 
design  impact  both  to  the  airframe  end  to  the  electrical  or 
electronics  equipments.  1  Refs. 

Rrima-y  Keywords;  RF  Shielding;  Design  Consi derat i ont;  Materials 
Study.  Performance  Testing 
Secondary  Keywords-  Aircraft  Shielding 
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(SWITCHES.  OPENING) 

(Mech.mical  > 

A  HALF  CYCLE  AIR  BLAST  generator  BREAKER  FOR  HIGH  POWER  TESTING  FIELDS 

K.  Kriechbaum 

Al lgemq : n#  E 1 «k tr i c i tats-Gesal 1 schaf t .  AEG-TEL EFUNKEN 
Hochsoannungsschaltgerataf abr i k .  Kassel.  FRG 

IEEE  Transactions  On  Power  Apperetus  And  Systems.  Vol.  PAS-91,  No.  3. 
pp  747-752  (06/1972). 

Generator  breakers  in  high-poMer  testing  fields,  the  back-up 
brea-ers.  have  the  function  of  safety  breakers  they  have  to  protect 
both  tho  generator  and  the  test  breaker  from  being  overstressed  by  a 
short-c » rcu i t  current  of  undasired  duration.  Tha  heavy  short-ci rcui t 
currents  of  modern  generators  enforce  the  devel opment  of  generator 
ci rcui t-breakers  of  high  breaking  capacities.  In  this  paper  a 
generator  e.b.  ia  dasenbad  having  a  ratad  breaking  capacity  of  160 
kA  at  a  aarvice  voltaga  of  15.4  kV.  This  ci rcui t-breakar  is  a 
half-cycle  breaker  capable  of  interrupting  e  symmetrical  currant  at 
tha  firat  current  zero  passage.  Due  to  its  short  minimum  arcing  time 
this  breaker  is  suitable  for  synchronized  breaking  operations  and  so 
permits  an  economical  testing  of  c i rcu i t-breakers .  This  tasting 
method  is  also  described.  7  Refs. 

Primary  Keywords:  Circui t-braakers;  High  Power  Testing  Fields;  1A0  kA 
Breaking  Capacity;  154  kV  Service  Voltega;  Power 
Line  Frequency 
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(PULSE  GENERATORS;  ENERGY  STORAGE.  CAPACITIVE) 

(Capacitor  Banks;  Capacitors) 

A  PULSE  GENERATOR  FOR  SHORT  MEGAVOLT  PULSES  WITH  A  RI5E7IME  IN  THE 
NANOSECOND  REGION 

N.R.  Nilsson,  l.  Hogberg,  A.  Svedberg  and  J.  Hippie 
Research  Institute  of  National  Defense.  Stockholm.  Sweden 
Physica  Scripte,  Vol.  1.  pp  195-196  (81/1970). 

The  design  of  a  Marx-Goodlet  pulee  generator  is  described. 
Circular  plate  capacitors  ere  used  to  produce  e  fast-rise  20  ns 
duration  pulse  at  voltages  up  to  1.2  MV  end  lo.id  impedances  from  40 
to  120  ohms.  The  diagnostics  used  to  characterize  the  generator  are 
also  described.  I  Refs. 

Primary  Keywords:  Megevolt  Pulse  Generator ;  20  Nanosecond  Voltage 

Pulse  Duration;  Circular  Plate  Capacitors;  Center 
Discharge;  1.2  MV  Output  Voltage 
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(BREAKDOWN  STUDIES’ 

(Gas.  Optical) 

ELECTRICAL  DISCHARGE  IN  NITROGEN  AND  SULFUR  HEXAFLUORIDE  IN  A  UNIFORM 
FIELD 

A.S.  Perl  in 

D.V.  Efremov  Institute.  Leningrad.  USSR 

Soviet  Phy s » c»- T echn i cel  Physics.  Vol.  17,  No  5.  pp  B13-817  (11/1972). 

Trans.  Fro-:  Zhurnel  T  ekhr, .  chesko  i  Fiziki  42.  1027-1032  (May  19?2) 

Electrical  discharges  in  nitrogon  and  sulfur  hexafluoride  due  to 
photoelectric  processes  in  e  uniform  field  ere  considered  for 
pressures  o  >=  760  mm  Hg  with  gaps  greater  then  0.1  cm.  On  the  basis 
of  t-i»  p»P*r imentel  end  theoretical  data,  the  conditions  for  a  change 
in  the  r i s charge  mechanism  are  determined.  The  dependence  of  the 
c  r  1 1  ’  -.-  a  I  nas  density  let  which  the  transition  to  a  streamer  mechanism 
take*  place)  on  the  discharge  gap  is  also  obtained.  14  Refs. 

Primary  Keywords-  Gas  Breakdown;  Nitrogen;  SF/sub  6/  Uniform  Field; 

Photoelectric  Process;  Discharge  Mechanism 
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(PULSE  GENERATORS;  PARTICLE  BEAMS,  ELECTRON) 

(Line  Type;  Generation) 

DEVELOPMENT  OF  36-MEGAWATT  MODULATORS  FOR  THE  ASTROH  I  OBI-MEGAWATT 
ELECTRON  ACCELERATOR 

V.L.  Smith 

Lawrence  Livermore  Lab,  Livermore.  CA  94558 

IEEF  Transactions  0»  Nuclear  Science,  Vol.  NS-9,  No.  2.  pp  57-47 
(04/1962  )  . 

A  1 000-megawatt  peak-powar  linear  electron  accelerate**  is  required 
for  the  injection  of  electrons  into  e  thermonuclear  fusion 
experimental  device,  celled  the  Astron,  which  is  now  under 
construction  at  the  Lawrence  Radiation  Laboratory  in  Livermore, 
California.  The  Astro*'  will  determine  the  feasibility  of  an  actual 
power-pre due i ng  fusion  reoctor  utilizing  the  principles  of 
confinement  end  heating  of  a  plasma  by  establishing  e  long  rotating 
layor  of  relativistic  electrons.  Tha  1 i near  electron  accelerator 
under  construction  is  designed  to  produce  e  pulsed  electron  beam  with 
an  energy  of  5  MaV  *cr-  0  - 5X .  a  pulse  current  of  200  amperes,  with  e 
pulse  duration  of  0.25  microseconds  end  at  60  Pulses  per  second.  The 
accelerato-  will  be  of  the  induction  type  utilizing  large  magnetic 
cores.  Aporoxi matoly  400  cores  will  be  used  and  each  one  will 
contribute  a  minimum  acceleration  of  12,000  volts.  The  details  of  the 
design  end  development  of  a  1-na-type  modulator  used  for  pulsing 
rores  and  capable  of  an  output  peak  powtr  of  36  magawatts  will  be 
discussed  in  detail.  A  type  6587  and  typa  5949A  thyratron  ware 
life-tested  at  32  kV,  2000  anpares.  and  60  pps.  Useful  life  in  excess 
of  10r  0  hours  was  obtained.  In  addition,  it  was  necessary  to  deveici 
corone-r  es  i  star  t  ccnnectcrs  for  this  application.  Life  data  and 
design  for  a  small  connector  suitable  for  operation  at  16~kV, 

C  L -mere second*  (70«  amplitude  points)  pulses  with  60-nanosecond 
rise  time,  end  at  60  dps  are  presented.  15  Refs. 

Primary  Keywords:  36-megowett  Mcdulator;  1000-meqawatt  Linear  Electron 
Accelerator;  5  MeV  Pulsed  Electron  Beam  Energy,  TOO 
Amreres  Pulse  Current ;  .25  Microsecond  Pulse 
Duration;  Accelerating  Induction  Electric  Field; 
Thermonuc 1 ea -  Fusion 
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(BREAKDOWN  STUDIES) 

( Exp) od: ng  Ui res  > 

ELECTRICAL  EXPLOSION  OF  METAL  WIRES 
I.F.  Kvarkhtsava.  A. A.  Pliutto,  A. A.  Chernov  and  V.V.  Bondarenko 
Soviet  Physics  JETP,  Vol.  3.  No.  1,  pp  40-SI  (08/1956). 

Trans.  From:  J.  Exper.  Theoret .  Phys.  USSR  30,  42-53  (January  1954) 

Shadow  photography  and  oscillograms  of  the  current  and  voltage  are 
used  to  investigate  wires  exploded  by  electric  current.  It  is  shown 
that  the  energy  liberated  in  tha  wire  at  the  instant  of  the  first 
current  pulse  is  somatimes  less  than  tha  enargy  needad  to  evaporate 
the  wira  fully,  and  somatimes  considerably  nora.  Shadow  photographs 
of  the  successive  stages  of  wire  explosion  show  a  strong  dispersion 
of  the  wire  material  after  the  flow  of  the  firet  current  pulse.  A 
qualitative  explanation  is  given  for  tha  basic  features  of  the  wire 
explosion  phenomenon,  taking  into  account  the  high  mechanical 
stresses  produced  by  heeting  and  the  radial  pressures  due  to  the 
magnetic  field  produced  by  the  current .  20  Refs. 

Primary  Keywords:  Exploding  Wire;  Voltage  Measurement;  Current 

Measurement;  Photographic  Diagnostic)  Shadowgraphy 
Enargy  Balance 
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(BREAKDOWN  STUDIES)  INSULATION.  MATERIAL) 

(Surface  Fleshover;  Solid) 

ELECTRON  AVALANCHE  AND  SURFACE  CHARGING  ON  ALUMINA  INSULATORS  DURING 
PULSED  HIGH-VOLTAGE  STRESS 
J.*».  Brainard  and  D  Jansen 
Sandie  Labs.  Albuquarqua.  HM  87115 

Journal  Of  Appliad  Physics,  Vol  45.  No.  8.  pn  3260-3265  (88/1974). 

This  oarer  deii-tbas  a  model  for  insulator  surface  charging  in 
high  voltage  ceranic  vacuum  diodes  The  model  involves  electron 
amiss- on  (*oi.  the  insul  etor-cethode  .acuum  junction  followed  by 
electron  avalanches  on  the  insulator  surface  which  leave  the  well 
positively  chergot‘  Experiments  war#  performed  to  measure  (1)  the 
tr i p) e- junct i on  ( „ a t hode' vacuum- i nsu let or  interface)  emission  end  its 
relation  to  t-a  in-tietipn  of  the  evelanche,  (li)  the  dynamic  current 
»n  the  avula’  :h.e  end  (iii)  the  saturated  surface  charge  resulting 
from  the  a.a.enche.  The  a*P«ri»en*al  results  were  interpreted  by 
computer  MBtialijn  in  terms  of  the  model  end  were  found  to  be  in 
c » c  no  airjgunpt  u  th  the  predictions.  11  Refs. 

°rimary  Krywords:  Electron  Avalanche;  Pulsed  High-voltage  Stress; 

Insulator  Surface  Charging;  Avalanche  Current 
Tere>i  net  i  on ;  Cylindrical  Vacuum  Diodeo;  Secondary 
Electron  Multiplication 
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(INSULATION,  MATERIAL;  BREAKDOWN  STUDIES) 

(Solid,  Su-face  Flashover) 

EXPERIMENTAL  OBSERVATION  Of  SURFACE  CHARGING  OF  HIGH-VOLTAGE  INSULATORS 
FCK  VACUUM  APPARATUS 

C.H  Tourreil  (1).  K.D  Srivestave  (2)  end  U.J.  Woelka  (3) 

(1)  Hydro -Quebec  Institute  of  Research,  Varonnes,  Quebec.  Canada 

(2)  University  of  Waterloo,  Waterloo,  Ontario.  Canada 

(3)  H.G  Acres.  Ltd..  Niagara  Falls.  Ontario.  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-7,  No.  4,  pp 
176-174  (12M47  2) 

The  surface  of  cylindrical  insulators  pieced  <n  high  vacuum 
becomes  positively  charged  when  subjected  to  e  high-voltage  stress 
parallel  to  the  dielectric  surface.  A  study  is  e^de  of  the  variation 
of  the  surface  charge  density  es  e  function  of  the  voltage  applied  to 
insulotors  made  of  alumina  ceramic,  nylon,  Teflon,  end  Plexiglas. 
Direct  and  pulsed  voltages  were  used  in  the  experiments.  11  Refs. 

Primary  Keywords:  Surface  Charging  Of  Cylindrical  Insulators;  Nigh 
Voltage  Stress;  Surface  Charge  Density  Variation; 
Several  Insulating  Materials;  Spatial  Resolution 
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( BREAKDOWN  STUDIES) 

(Electrodes) 

EXPLOSIVE  ELECTRON  EMISSION  FROM  COPPER  POINTS 
V.M.  Zhukov  and  G.N.  Fursei 

M.A.  Bonch-Bruevich  Leningrad  Electrotachn l cal  Institute  Of 
Communications.  Leningrad'  USSR 
Soviet  Physics-Technical  Physics.  Vol .  21*  No.  9,  pp  1)12-1117 
C  09/1976) . 

Trans.  From:  Zhurnel  Takhni chasko i  Fiziki  90.  1910-1917  ( Sap t amber 
1970) 

The  explosive  emission  of  copper  points  is  studied.  In  many  of  the 
exper inants  the  emission  is  excited  in  the  chamber  of  an  electron 
microscope.  A  stage  of  a  rapid  currant  increase  followed  by 
saturation  is  a  general  feature  of  the  explosive  emission  of  point 
cathodes.  A  comparatively  slow  current  increase  is  also  observed 
during  the  explosion  of  Microscopic  protuberances  on  a  large  point. 
This  behavior  is  attributable  to  the  different  roles  played  by  the 
cathode  surface  in  explosive  amission.  With  a  point  cathoda  the 
explosive-emission  current  is  higher  than  the  current  predicted  by 
the  three-halves  law  The  volumes  of  material  transported  in  the 
explosions  of  Cu  and  U  are  approximately  the  same  for  similar 
conditions.  21  Refs. 

Primary  Keywords:  Explosive  Electron  Emission;  Copper  Point  Cathodes; 

High  Electric  Field;  Rapid  Current  Growth;  Current 
Saturation;  Thraa-halves  Law;  Poor  Agreement 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

HIGH-TEMPERATURE  CORES  IN  EXPLODING  WIRES 

F.D.  Bennett 

Arny  Amemont  Research  and  Development  Command.  Aberdeen  Proving  Ground. 
HD  210C5 

The  Physics  Of  Fluids.  Vol.  8.  No.  6.  pp  1104-1108  (06/1965). 

Our  recent  »‘udies  show  that  the  precipitous  rise  i n. resi stance 
during  the  initial  expansion  of  the  wire  occurs  because  of  a  radially 
symmetrical .  inward  travelling,  vaporization  wave  which  transforms 
the  wire  to  a  nonconduct ing  gas.  Presence  of  the  inward  travelling 
vaporization  wave  implies  longer  heating  of  the  wire  interior  and  a 
temperature  rise  with  decreasing  radius.  An  approximate  theory  of  the 
expansion  is  given  which  allows  estimates  to  be  made  of  the  core 
temperatures  achievable  by  varying  the  wire  and  circuit  parameters. 
The  experimental  production  of  hi gh-tamperoture  cores  is  limited  at 
present  by  the  occurrence  of  voltage  breakdown  at  the  interface 
between  wire  and  ambient  atmosphere.  7  Re#* 

Primary  Keywords:  Exploding  Wires;  Vaporization  Wave;  High-temperature 
Cores;  Temperature  Gradients;  Voltage  Breakdown; 
Theory;  Core  Temperature  Prediction 
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(SWITCHES*  CLOSING;  PARTICLE  BEAMS,  ELECTRON) 

(Mechanical*  Generation) 

NANOSECOND  PULSED  ELECTRON  SOURCE  CONTROLLED  UITH  A  MERCURY-WETTED 
SWITCH 

T.  Yamamoto  and  M.  Kawanishi 

Mamoirs  Of  Tha  Institute  Of  Scientific  And  Industrial  Research.  Osaka 
Univ. .  30,  pp  91-96  (01/1973). 

The  authors  present  e  method  of  1  ns  duration  E-boam  generation 
utilizing  no  oxotic  pul  so  shaping  or  energy  storage  techniques.  The 
voltage  pulse  is  produced  by  discharging  e  coaxial  line  through  e 
mercury- wot  ted,  hydrogen- fi Hod  relay.  The  resulting  beam  is  a  70 
keV.  240  rA,  1  ns  duration  E-boam.  3  Refs. 

Primary  Kaywords:  E-baam  Generation;  Mercury-wetted  Switch;  Electron 
Gun  Grid.  70  keV  Pulsed  Electron  Beam;  Coaxial 
Cable;  240  mk  Currant 
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( SWITCHES.  CLOSING!  PARTICLE  REAMS .  ELECTRON) 

(Mechanical;  Generation) 

NANOSECOND  PULSED  ELECTRON  SOURCE  W.TH  DOUBLE  PULSE  CONTROL 
T.  Yamamoto.  S.  Takoda  and  M.  Kawanishi 
Osaka  University.  Suite.  Osaka.  Japan 

The  Review  Of  Scientific  Instr ument s .  Vc •  4'.  Nr  4,  op  5)1-59? 

( 04/1974) . 

A  nanosecond  Pulsed  electron  beam  is  obtained  by  controlling  the 
grid  of  the  electron  gun  With  sequential  positive  end  negative 
pulses  Two  mercury-wetted  switches  #r«  ooarated  to  generate  the 
double  pulses.  The  source  can  deliver  a  150  fc-V  pulsed  beam  of  the 
order  of  1  A  with  1  nsec  time  duration.  3  Refs. 

Primary  Keyword*,  E-beam  Generation;  Double  Pulse  Control;  100  keV 

Pulsed  Elertron  foam,  1  nsec  Time  Duration;  Electron 
Gun  Grid;  Coaxiol  Cable:  1  A  Current 
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(BREAKDOWN  STUDIES) 

(Gas.  Elactncal) 

ON  THE  EARLY  STAGES  OF  ELECTRIC  SPARKS 
E.O.  tawranca  end  F.G.  Dunnington 
University  of  California.  CA 

Physical  Review,  Vol .  33.  pp  394-407  (02/1950). 

With  the  Kerr-cell  electro-optical  shutter  of  Abrehem-lemoine  end 
Beams,  phenomena  in  the  early  stages  of  »c»i-k»  between  electrodes  of 
Zn.  Cd  and  Mg  have  been  studied  It  was  found  that  during  50E-B  sac 
after  beginning  of  the  sparks,  the  spark  doublet  lines  of  Zn  have 
widths  of  4SA.  while  the  cor resoondi ng  lines  of  Cd  and  Mg  ere  ehout 
30A  in  width.  The  luminosity  of  the  metallic  vapors  of  ZN.  Cd  and  Mg 
was  observed  to  spread  from  the  electrodes  with  speeds  of  2.1E5 
cm s/ sac.  1  5E5  e*»  isc.  and  1.2E5  ems  sec.  respec i t* vely .  Photographs 
of  the  early  stages  o'  single  sparks  with  exposure  times  as  short  as 
4E-8  sac  ware  obtained.  Tha  snapshots  showed  that  during  those  short 
intervals  of  time  after  beginning  of  a  srark  tha  discharge  is 
confined  to  a  fi lament  having  e  cross-sect i on  at  tno  anode  o*  SE-4 
so. cm  which  broadens  out  to  four  times  this  size  at  the  cathode. 

From  the  circuit  co^stert*  erd  these  dimensions  of  tha  discharge  it 
was  accordingly  estimated  t*.et  the  discharge  current  density  attained 
th»  magnitude  of  1.716  a«P*' •« . cm .  lhe  asymmetry  of  the  photographed 
image*  of  the  *p*rks  disappeared  whan  the  exposure  timems  were 
extended  to  include  a  coiroiete  cycle  of  the  discharge,  thereby 
proving  the  satisfactory  operation  of  the  shutter.  19  Refs, 
primary  Keywords.  Cat  Breakdown;  Z ' nc  Electrodes,  Cadmium  Elactrodas; 

Magnesium  Electrodes;  spectroscope  Diagnostic; 

Streamer  Propagation  Velocity.  Streamer  Cross  Section 
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(BREAKDOWN  STUDIES) 

(Surface  Fleshovor) 

THE  FLASH0VER  VOLTAGE  OF  POLYMETHYLMETHACRYLATE  IN  VACUUM  UNDER  DIRECT, 
ALTERNATING.  AND  SURGE  VOLTAGES  OF  VARIOUS  FRONT  DURATIONS 
S.  Crzybowski.  E.  Kuffal  and  J.P.C.  McMeth 
University  of  Manitoba.  Winnipeg,  Manitoba,  Canada 
IEEE  transactions  On  Electrical  Insulation,  Vol-  EI-7,  No.  4,  pp 
1B0-185  (12/1972). 

This  paper  presents  results  on  fiashover  voltages  across 
insulation  surfeces  and  on  the  rate  of  surface  deterioration  in  a 
vacuum  of  IE-5  Torr  under  direct,  alterneting.  and  surge  voltages  of 
front  duration  in  the  range  from  1-600  microseconds.  Tho  insulation 
material  used  was  polymethylmethacrylate  (PMMA)  of  cylindrical  shape 
fitted  between  uniform  field  electrodes.  The  measurements  were 
carried  out  on  insulator  specimens  25  mm  in  diameter  end  S,  10,  end 
20  mm  in  length.  15  Refs. 

Primary  Keywords:  Surface  Fleshover;  IE-5  Torr  Vacuum;  Direct, 

Alternating.  And  Surge  Voltages;  1-60C  Microsecond 
Front  Duration;  Organic  Insulation  Materials; 

Voltage  Measurement 
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(BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas.  Electrical;  Electrodes) 

.N  EXTENSION  OF  THE  RAMS.UEH-TOUHSEKD  EXPERIMENT  IN  «  XENON  THYRATR0N 
G.A.  Woolsey 

University  of  Now  England.  Armidele.  NSW,  Australia 
Americel  Journal  Of  Physics,  Vol.  39,  PP  S58-S60  (05/1971). 

Ramsauor-Townsend  effort*  in  xenon  aro  observed.  Differences  in 
calculated  and  exper i mental  1 y  obtained  date  are  shown  to  bo  a 
function  of  contact  potential  and  electron  omission  energy.  This 
series  of  tests  improves  the  accuracy  of  earlier  experiments  done  by 
Kukolich.  5  Refs. 

Primary  Keywords:  Ramseuer-Townsend  Experiment;  Contact  Potential; 

Electron  Energy  Distribution;  Elastic  Collision 
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(PULSF  GENERATORS) 

(Capac i t i ve) 

A  RELIABLE  60KV  FLASHLAMP  TRIGGERING  SYSTEM 
R.6.W.  Pattifer,  R.G.  Flavoll  and  G.A.  Robinson 
The  Meteorlogi cal  Office.  London  Rood.  Bracknell.  Berks 
Journal  Of  Physics  E;  Scientific  Instruments,  Vol.  8,  pp  875-877 
(05/1971). 

The  unit  described  is  an  external  high  voltage  parallel  triggering 
system  capable  of  ooretion  at  high  repetition  rates  ft  is  controlled 
by  a  3.S  v  logic-compatible  pulse  end  delivers  a  60  k  pulse  to  a 
pair  of  laser  flashlamps.  Tha  problem  of  applying  such  pulses  to  the 
flashlamps  without  current  leakage  to  the  laser  cavity  has  been  dealt 
with  i n  m  noval  way.  1  Refs. 

Primary  Keywords:  Transformer  Output;  Thyratron  Switch;  High  Voltage 
Trigger  Transformer 
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(SWITCHES.  CLOSING) 

<G"SHIGH!lP0WERCSPARKIGAP  SWITCHES-A  NUMERICAL  MODEL  AND  EXPERIMENTAL 
INVESTIGATION 

J.F.  Driscoll  Tl),  RE.  Heckl  (1)  and  J.  Ponsonby  <2) 

(1)  Univarsity  of  Michigan,  Ann  Arbor,  MI 

(?)  Naval  Surface  Waapons  Center,  Silver  Spring.  MD  20910 

A l A  A  Conference  On  The  future  Of  Aerospace  Power  Systems,  pp  1-8 

(03/1977). 

This  paper  concentrates  on  optimisation  of  soaik  gap  paramaters  In 
the  laboratory  and  by  numerical  simulation.  A  sal f -tr i ggered,  100  PPS 
rap-rated  gap  is  simulated  end  tested  while  varying  gas  flow  rate, 
gas  typo,  gas  pressure-  current  waveshape.  charge  transfer,  and  gap 
geometry .  An  optimum  conf i gurat i on  is  found  and  rules  ere  presented 
for  optimisation.  13  Rr*s 

Primary  Keywords:  Sp»m  Gap  Optimization;  Rep-rated;  Recovery  Time; 

Parameter  Variation;  High  Average  Power  Transfer 
COPYRIGHT:  1977  AMERICAN  INSTITUTE  OF  AERONAUTICS  AND  ASTRONAUTICS. 
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-k'VltUS  AND  CONFERENCES;  INSULATION) 

(  Conf  arencos;  Conferancas)  _ _  _ 

1EF.F  1981  CONFERENCE  ON  ELECTRICAL  INSULATION  AND  DIELECTRIC  PHENOMENA 

tiu/iian.  , 

This  conference  record  contains  71  papers  (13  include  only 
abstracts)  concerning  basic  insulation  phenomena,  insulation 
conductivity,  corona,  and  failure  modes.  Other  sessions  pertain  to 
charge  storaga  and  transport,  dielectric  breakdown,  composite 
structures,  end  surface  fleshover;  a  poster  session  deals  with 
polymei  morphology  and  measurement  technique*.  A  special  one-day 
symposium  on  ’Corona  and  Nonspark  Discharges'  has  been  incorporated 
into  this  year's  Conference-  ’Mis  symposium  consists  of 
papers  that  will  bo  published  in  the  April  1982  issue  of  the  IEEE 
Transactions  on  Electrical  Insulation.  451  Refs. 

Primary  Keywords:  Elactncal  Insulation;  Insulation  Charging; 

Insulation  Conductivity;  Insulation  Breakdown; 

Surface  Fleshover,  Corona 

COPYRIGHT:  1981  IEEE.  REPRINTED  WITH  PERMISSION 


(REVIEWS  AND  CONFERENCES;  BREAKDOWN  STUDIES;  INSULATION) 

{ 198i"ie6E#7ThCINTe5naTIONAL°CONFERENCE  ON  CONDUCTION  AND  BREAKDOWN  IN 


U  F  Schmidt  (Ed. > 

This  conference  record  contains  90  papers  relating  to  conduction 
and  breakdown  of  liquid  dialoctrics.  The  topics  of  the  pagers 
presented  range  from  fundamental  studies  on  generation,  transport  end 
properties  of  tho  application  of  insulating  oils  in  electric*! 
eauipment  Some  contributions  from  adjacent  fields  which  relate 
directly  to  the  mein  theme  are  also  included-  This  conference  is  very 
relevant  to  both  liquid  insulation  and  liquid  switching.  729  Refs. 
Primary  Keywords:  Liquid  Breakdown;  Insulation  Conductivity;  Charga 
Transport;  Photoconductivity;  Liquid-solid 
Interface;  Gas  Bubble  Effects 
COPYRIGHT:  1981  IEEE.  REPRINTED  UITH  PERMISSION 
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(REVIEWS  AND  CONFERENCES) 
(Con(arartc«t) 


STM  INTERNATIONAL  CONFERENCE  ON  OAS  DISCHARGES 

(89/1978) . 

This  cenfartnca  record  contains  91  papers  concerning  basic 
breakdown  phenomena,  circuit  breaker  operation,  insulation  systems, 
lightning  research,  spark  gaps,  and  even  laser  aided  chemical 
analysis.  Many  of  the  included  papers  present  a  fresh  approach  to 
previously  investigated  problems.  811  Refs. 

Primary  Keywords:  Conference;  Breakdown  Mechanism;  Circuit  Breaker; 

Insulation;  Spark  Gap;  Laser  Breakdown 
COPYRIGHT:  1978  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

EXPERIMENTAL  INVESTIGATION  OF  STREAMER  DISCHARGE  DEVELOPMENT  IN  NEON 
V . A .  Davidenko.  8. A.  Dolgoshein  and  S.V.  Somov 
Moscow  Engineering-Physi cs  Institute.  Moscow,  USSR 
Soviet  Physics  JETP,  Vol .  28.  No.  2.  pp  227-230  (02/1969). 

Trans.  From:  Zhurnal  Ek speri mental* no i  I  Teoreti cheskoi  Fiziki  55, 
435-442  (August  1948) 

An  image  converter  has  bean  used  to  study  the  development  of  an 
•lactrical  discharge  in  pure  neon  end  in  neon  with  a  molaeular 
impurity.  We  have  measured  the  rate  of  development  of  dirmet  and 
reverse  streemers  as  a  function  of  the  electric  field  strength  end 
streamer  length.  Possible  mechanisms  of  pho to  *  on i zat i on  of  the  gas 
are  discussad.  20  Refs. 

Primary  Keywords:  Mechanisms  Of  Gas  Photo i on i zet i on ;  Streamer 

Breakdown;  Neon  Gas;  Discharge  Velocity;  Particle 
Trock  Originated  Discharge 
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(BREAKDOWN  STUDIES) 

(Surface  Flashovor) 

INVESTIGATION  OF  THE  PULSED  BREAKDOWN  MECHANISM  AT  THE  SURFACE  OF  A 
DIELECTRIC  IN  A  VACUUM  I.  UNIFORM  FIELD 

S.P.  Bugaev,  A.M.  Iskol'dskii  end  G.A.  Mesyats 

Tomsk  Polytechnic  Institute,  Tomsk.  USSR 

Soviet  Physics-Technical  Physics.  Vol.  12,  Mo.  10,  pp  1358-1362 
(09/1968)  . 

Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  37.  1855-1860  (October  1967) 
Experimental  data  are  presented  which  were  obteined  in  on 
invest* get i on  of  luminous  phenomena  at,  and  in  front  of.  a  dielectric 
in  pulsed  breakdown  along  its  surface  in  the  nanosecond  time  range. 
The  luminosity  propagation  rate  along  the  dielectric  was  2.7E7  cm/ see 
for  a  field  of  137  kV/cm,  end  the  prebreakdown  current  reeched 
several  amperes.  A  statistical  study  was  made  of  the  discharge  dale/ 
time  for  pulsed  breakdown.  It  was  shown  that  the  discharge  was 
initiated  by  individual  electrons  end  may  have  developed  in  a  layer 
of  gas  adsorbed  on  tb*  surface  of  the  dielectric.  6  Ref*. 

Primary  Keywords:  Surface  Fleshover;  Uniform  Field  Breakdown; 

Dielectric;  Pulsed  Breakdown;  2.7E7  cm/sac 
Luminosity  Propagation  Rata.  40  kV  Voltaga  Pulse 
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(INSULATION.  MATERIAL) 

(Solid) 

THE  APPIICATON  OF  WEXBUU  STATISTICS  TO  INSULATION  AGING  TESTS 

G.C.  Stona  (1)  and  J .  F .  Lawless  (2) 

(1)  Ontario  Hydro  Research  ,  Toronto.  Ontario,  Conede 

(2)  University  of  Waterloo,  Waterloo.  Ontario.  Canada 

IEEE  Transactions  On  Electrical  Insulation,  Vol.  EI-14.  No.  5.  pp 
233-239  (10/1979). 

The  result*  of  accelerated  aging  tests  on  solid  electrical 
insulation  are  difficult  to  evaluate  objectively,  pr.marily  due  to 
th*  inherently  large  variability  of  the  test  data.  This  variability 
is  often  represented  by  the  Weibull  or  other  extreme-value 
probability  distributions.  This  pops r  demonstrates  an  hypothesis  test 
procedure  which  permits  the  objective  end  unambiguous  evaluation  of 
comparative  dielectric  tests  on  two  differant  sets  of  data.  Th* 
computation  technique*  ara  facilitated  through  th#  use  of  e  FORTRAN 
computer  program,  a  significant  d< fference  must  be  established  at  low 
probabilities  of  failure.  Analysis  of  typical  aging  tests  from  the 
literature  indicate  that  many  experiments  performed  to  date  may  not 
ba  statistically  significant  at  utilization  levels.  The  number  o4 
tests  required  to  achieve  unembigous  significance  at  low  probability 
lavals  may  render  meaningful  ecceleratad  aging  tests  uneconomic.  i 
Ref  a 

Primary  Keywords:  Electrical  Insulation  Aging  Tests;  Ueibull 

Statistics;  Constant-stress  Teat:  Staeped-stress 
Test;  Corralation  With  Normal  Aging 
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(PULSE  GENERATORS) 

<  Tr i gger ) 

'CROWBAR'  TRIGGERING  METHOD  FOR  HIGH  POWER  PULSE  CIRCUITS 
M.A.  Levina,  1.5.  Combes  and  C.C.  Gallagher 
AFCRL,  Bedford,  MA  01730 

Tho  Review  Of  Scientific  Instruments.  Vol.  32,  No.  9,  pp  1054-1055 
(09/1941 ). 

In  dealing  with  high  power  pulse  circuits  required  in  plasm# 
research  with  energies  on  the  order  of  hundreds  and  thousands  of 
joules  being  transferred  in  times  on  the  order  of  e  microsecond,  the 
problems  of  timing  ere  complicated  by  large  voltage  pickups.  Of 
particular  eoncarn  has  baen  tha  development  of  a  so-called  'crowbar* 
triggering  oulse.  A  crowbar  switch  or  circuit  is  designed  to  short 
out  a  large  capacitor  at  the  instant  it  is  delivering  maximum  current 
and  the  potential  difference  across  it  is  zero.  This  prevent*  tha 
•ntrgy  from  being  re-stored  in  the  capeeitor.  An  ideal  method  of 
generating  a  pulse  to  trigger  a  crowbar  circuit  and  of  delaying  it 
through  specific  and  controllable  times  has  beon  developed  utilizing 
tho  breakdown  character i st i cs  of  a  high  voltaga  spark  gap.  A  spark 
gap  with  an  overvoltage  of  only  ZX  will  break  down  in  about  1 
microsecond  with  faster  breakdown  at  higher  voltage.  1  Refs. 

Primary  Keywords:  High  Power  Pulse  Circuits;  Trigger  Circuit;  Crowbar 
Circuit;  Low  Jitter;  Noise  Immunity 
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(ELECTROMAGNETIC  FIELD  GENERATION;  PULSE  GENERATORS) 

(Magnetic;  Flux  Compression) 

GENERATION  OF  MEGAGAUSS  MAGNETIC  FIELDS  USING  A  LINER  COMPRESSED  BY 
HIGH-PRESSUPE  GAS 

E.P.  Velikhov,  A. A.  Vedenov,  A.D  Bogdanets,  V.S.  Golubav.  E.G. 
Kasharskii,  A. A.  Kiselev.  F,G.  Rutbe-g  and  V.V  Chernukha 

Soviet  Physi cs-Tachni ca 1  Physics,  Vol.  16.  No.  2.  PP  274-279  (08/1973). 

Trans.  From:  Zhurnal  Tekhni  cheskc  i  Fiziki  43.  429-438  (February  19',5) 
The  design  of  a  device  for  generating  pulsed  megagauss  fialds  in  a 
larga  volume  is  described.  The  magnetic  field  is  amplified  by 
adiabatic  compression  in  a  cylindrical  natal  shell  imploded  by 
high-pressure  gas  (1-2E3  atm).  Tha  design  energy  in  the  compressed 
magnetic  field  is  several  megajoules  and  tha  lifetime  is  tans  of 
microseconds.  Unlike  devices  tr.it  use  explosives,  th#  present  device 
is  not  destroyed.  Unlike  dovices  that  use  the  energy  of  an 
electr omagnet i c  field  to  compress  a  liner,  the  problem  of  storing  and 
switching  vary  large  amounts  of  electromagnet i c  energy  does  not 
arise.  18  Rofs. 

Primary  Keywords:  Flux  Compression;  Megagauss  Magnetic  Field 

Generation;  High  Pressure  Gas  Adiabatic  Comorassion; 
Efficient  Energy  Transfer 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Electrical) 

LOW-INDUCTANCE  100  KV  SWITCH  (SPARK  GAP)  FOR  STARTING.  DIVERTING  AND 
CLAMPING  CAPACITOR  DISCHARGES 
A . E .  Bishop  and  G.D.  Edmonds 
Culham  Lab,  Abingdon,  Oxfordshire.  UK 

Proceedings  Of  Tha  1£E,  Vol.  113.  Ho.  9,  dp  1549-1554  (09/1966). 

Tho  authors  describe  a  field  distortion  switch  designed  to  operate 
rol’obly  to  100  kV  voltage.  Operating  in  a  cascade  mode,  the  switch 
can  bo  triggered  with  such  reliability  to  allow  operation  as  a 
crowbar  switch  either  at  zero  current  or  at  maximum  current.  The 
design  end  testing  of  the  switch  is  considered  in  some  detail.  4 
Pefs 


Primary  Keywords:  Spark  Gap;  Clamping  Capacitor  Discharges: 

rialdd'stort ion  Switch;  25  ns  Minimum  Breakdown 
Tima;  Di V#rt-swi teh;  Clamp-switch;  >200  kA  Currants; 
20-100  kV  Voltage  Range 
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(SWITCHES.  OPENING) 

(Mochani cal ) 

SWITCHING  IN  VACUUM:  A  REVIEW 

A  Seller 

Cutler-Hammer  Inc.  Dear  Park,  MY 
IEEE  Spe-trum.  pp  26-36  (06/1971). 

ne  growing  usi  pf  vacuum  interruption  devices  by  the  power  end 
control  mdJStrie*  in  the  past  decade  has  introduced  these  mechanisms 
tr  many  people  to  whom  the  area  of  vacuum  switching  is  somewhat  new. 
It  is  felt  that  a  review  of  vacuum  switching  from  a  historical  and 
technological  standpoint  will  facilitate  e  more  general  understanding 
of  this  important  subject.  24  Rofs 
Primary  Keywords:  Vacuum  Interrupt i on  Devices;  Vacuum  Technology; 

Electric  Discharge;  Historical  Review 
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( BREAKDOWN  STUDIES) 

(Ligeti  ng> 

LIGHTNING:  VOLUME  I.  PHYSICS  OF  LIGHTNING 

R.H.  Gold#  (Ed.) 

Publisher;  Academic  Press  Inc.  (01/1977). 

Many  researchers  are  now  studying  lightning  phenomena .  To  assist 
students  and  researchers  in  this  field,  R.  Gold#  has  gathered  the 
werks  of  several  authors  together  in  one  volume  to  present  s  history 
of  the  study  of  lightning  and  to  give  a  compranann «■  tutorial  on  the 
physics  of  lightning.  Such  topics  as  the  physics  of  electrical 
breakdown,  the  charging  process,  lightning  diagnosis,  end  lightning 
S'mulatien  are  covered  in  detail.  1011  P***. 

Primary  Keywords:  Lightning;  History;  Lightning  Physics;  Electrical 
C'scharge;  Lightning  Diagnostics;  Lightning 
Simulation;  Cloud  Discharge;  Ground  Strike 
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(BREAKDOWN  STUDIES) 

(Liquid,  Electrical)  < 

VARIATIONS  IN  THE  RESISTANCE  OF  SPARK  GAPS  IN  WATER  UNDER  THE  EFFECT  OF 
HIGH  PULSE  VOLTAGE 

I  I.  Kalyatskiy.  G.5.  Korshunov  and  G.A.  Kiselev 

Acansmv  o*  Sciences  of  the  USSR,  Tomsk,  USSR 

Applied  Electrical  Phenomena,  Ho.  4,  pp  26-31  (1R/197D. 

Trans.  From:  Elaktronnaya  Qbrabotka  Materiglov  4.  32-36  (1971) 

The  authors  study  tha  resistance  of  a  water  spark  in  the  Context 
of  electrical  discharge  machining.  The  rgsi stance  of  the  Spark  is 
measured  os  a  function  of  pulae  shape,  geometry,  gap  length,  and 
initial  water  resistivity.  A  large  prebreekdown  current  is  found.  3 
Refs. 

Primary  Keywords'  Liqu'd  Spark  Gap;  Spark  Gap  Resistance;  High  Pulse 
Voltage;  Electric  Field  Configuration;  Spark  Gap 
length;  Initial  Voltage  Pulse  Parameters 
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( BREAKDOWN  STUDIES) 

(6«s.  EUctrie«n 

GAS-HEATING  EFFECT  ON  PLASMA  RESISTIVITY 
J.£.  C r**don  and  5.  Schneider 
ECOM,  Fort  Monmouth,  NJ  07703 

Journal  Of  Applied  Physics.  Vol .  40.  No.  13.  pp  5222-5216  I 12/2969) . 
n«*»ur*s*nti  of  hydrogen-plasma  resistivity  were  Mda  under 
conditions  uh«r«  th#  dominant  loss  McKanitn  was  electron-neutral 
collisions.  Three- i nch-di ameter  tubes  with  eloctrod*  spacing*  ranging 
from  2-22  in.  woro  used.  Measurements  Mar*  made  at  15  and  22  kA. 

56-mi cresocond  Pulse  duration,  and  pressures  of  0.5.  1.0.  and  5.0 
Torn.  Electron-densi ty  and  temperature  measurements  were  obtained 
from  Stork-broadening  and  I i ne-i ntensi ty-rat i o  techniques.  The 
predicted  resistivity  mss  calculated  from  electron-proton  and 
electron-neutral  collisions  and  compared  with  the  absolute 
resistivity  calculated  from  the  voltage-current  measurements.  Th* 
gas-temperoture  rise  was  determined  from  the  ran  stance  difference 
obtained  from  the  two  calculations.  Th*  energy  expended  in  gas 
heating  was  determined  to  be  2.4X-4.2X  of  th#  input  energy.  10  R#f*. 
Primary  Keywords:  Hydrogen  Discharge;  Plasm*  Resistivity;  Neutral  Gas 
Heating;  E lectron-nautral  Collision;  Energy  Balance 
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(BPEAKOOUN  STUDIES) 

( l i ghtr i ng) 

LIGHTNING:  VOLUME  II.  LIGHT-KING  PROTECTION 
R.H.  Golde  (Ed.) 

Publisher;  Academic  Press  Inc.  Ltd.  (01/1977). 

Lightning  protection  is  a  necessary  part  of  ensuring  safety  of 
personnel,  equipment,  and  structures  in  all  parts  of  the  world. 
Threat-level  determination,  lightning  detection,  end  lightning  stroke 
diversion  ef feet i vanags  are  all  addressed  in  this  book.  The  book 
begins  with  e  thorough  discussion  of  th*  development  of  lightning 
early  warning  systems  and  proceeds  to  discuss  th»  effects  on  humans, 
flora,  electronic  equipment,  structures,  and  airereft.  A  chapter  is 
included  on  grounding.  510  Refs. 

Primary  Keywords:  Lightning  Protection;  Lightning  Effects;  Lightning 

Prediction;  lightning  Diversion;  Lightning  Prevention 
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(POWER  CONDITIONING) 

(Puls*  Transformers) 

A  PULSE  TRANSFORMER  FOR  LARGE  WIRE  SPARK  CHAMBERS 
l.  Andersson,  E.  Radermacher  end  C.  Rubbi* 

CERN,  Geneva,  Switzerland 

Nuclear  Instruments  And  Methods.  Vol.  75.  No.  2.  pp  341-343  (11/1969). 

It  is  remarked  that  by  interposing  *  stepdown  transformer  between 
the  high-voltage  generator  and  wire  spark  chambers,  the  Pulsing  of 
the  larger  size  chambers  can  be  eased  considerably.  A  simple 
transformer  made  solely  of  coaxial  cables  has  been  built  and  tested. 

5  Refs. 

Primary  Keywords:  Stacked  Line  Transformer;  Large  Wire  Spark  Chambers; 

Coaxial  Cable  Puls#  Transformer;  2.0  Ohm  Chamber 
Impedance;  5.0  kV  Peek  Puls*  Voltage;  1.2SE7  W  Peak 
Transformar  Power 
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(PULSE  GENERATORS) 

(Stripl i na) 

A  SIMPLE  STRIPL INE  PULSER  FOR  SPARK  CHAMBERS 
M.R.  Newells,  P.E.  Osmon  end  A . G.  Sheldon 
Westfield  Callage,  London,  UK 

Nuclear  Instruments  And  Methods.  Vol.  79,  He.  2.  pp  325-328  (03/1470). 

A  spark  chamber  pulsar  hi»  been  constructed  using  a  stripline  as 
both  feeder  cable  end  storage  capacitor.  The  inductance  of  the  unit 
is  thereby  minimized  in  e  simple  end  inexpensive  way  and  a  pulse  rise 
time  of  10  na  into  a  1000  pF  load  is  achieved.  0  Refs. 

Primary  Keywords:  Soerk  Chamber  Pulsar;  10  ns  Puls#  Pise  Tim*;  1000  pF 
Lead;  Lew  Inductance  Layout:  Stnplinn  Energy  Store 
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(POWER  CONDITIONING) 

(Pulse  Inverters) 

A  TRANSMISSION-LINE  PULSE  INVERTER 

R.W.  Rochelle 

Navel  Research  lab.  Washington,  DC  20375 

The  Review  Of  Scientific  Instruments.  Vol.  23,  No.  t,  pp  29S-300 
(0S/145D  . 

Th#  polarity  o*  f#st  rise-time  pulses  can  be  inverted  with  a 
minimum  of  distortion  by  means  of  e  transmi ss ' on- 1 i n*  network.  Th# 
features  'n  *'•  design  of  e  typical  Dulse  inverter  for  obtaining 
push-pull  c» tv9 do-ray- tub*  deflection  voltages  fro*  single-ended 
signals  ar«  irnsentad.  Th*  normalized  design  graphs  are  * 
considerable  a  d  m  the  calculation  of  pul  so* inverter 
character i *♦ i n » •  0  R#fs. 

Primary  T«h  m'v  Pulse  Polarity  Inverter;  Fast  Rise-time  Pulses; 

Trensmi ssion- 1 i n#  Network;  Polarity  Switching; 

Shield  Imoedance;  Design  Const  derat i ons 
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(POWER  CONDITIONING;  POWER  CONDITIONING) 

(Pulse  Transformers.  Materials;  Satureble  Reactors,  Materials) 
EDDY-CURRENT-LIMITED  GROWTH  OF  FERROMAGNETIC  DOMAINS  ON  THE  SURFACE  OF 
SRUAKE-IOOP  ALLOY  TAPES 

J.E.L  Bishop 

University  of  Sheffield.  Sheffield.  UK 

Journal  Of  Physics  D;  Appliad  Physics.  Vol.  9.  No.  14,  pp  2095-2110 
(10.  1976  ). 

The  expansion  of  small,  initially  hemi cyl i ndr i cal  domains  on  tha 
surface  of  square-loop  alloy  tapes  has  baan  simulated  numerically 
undtr  conditions  of  (i)  constant  drive  field  H/*ub  A/;  and  (ii) 
constant  flux-reversal  rata  phi  dot.  Th*  calculations  treat  aach 
elemant  of  domain  well  as  being  individually  in  dynamic  equilibrium 
under  the  pressure  of  the  applied  and  local  eddy-current  magnetic 
fields  end  th*  domain  wall  surface  tension.  The  'coercive  field' 

H/sub  c/  is  also  ignored  as  th*  model  is  intended  to  apply  to 
situations  in  which  the  applied  field  greatly  exceeds  the  coercive 
field.  By  expressing  th*  equations  of  motion  in  reduced  units,  it  has 
been  possible  to  condense  all  constant  H/sub  A/  growth  sequences  onto 
a  single  sequence  end  similarly  *11  consent  Phi  dot  sequences  onto 
another.  When  expressed  in  compatible  units  these  two  reduced 
sequences  are  found  to  be  closely  equivalent.  This  demonstrates  that 
growth  at  any  instant  depends  mainly  on  the  value  of  a  single  growth 
parameter  end  is  only  very  weakly  influenced  by  th#  history  of  th# 
growth .  The  changing  shape  of  the  domain  wall  during  the  mot  tor.  has 
been  repross-ited  to  high  accuracy  by  the  use  of  up  to  92  symmetric 
pairs  of  well  segments.  At  fast  f lux-reversal  rates  per  domain  phi 
dot,  the  field  required  to  dr ■ v#  the  expansion  is  shown  to  be 
proportional  to  phi  dot/sup  9.618/  and  to  t he  domain  c rjsi-j«c t t anal 
area  to  the  power  -0.191.  19  Refs. 

Primary  Keyword*-:  Domain  Expansion;  Constant  Drive  Field;  Constant 
Flux-r#v*rsal  Rate;  Eddy-current  Magnetic  Fields; 

Far romagnet • c  Alloy  Tape  Cores 
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(BREAKDOWN  STUDIES) 

(Gas.  Clectrical) 

FORMATIVE  TIME  LAGS  IN  THF  ELECTRICAL  BREAKOOWH  OF  GASES 
J.  Dutton.  SC.  Haydon  end  F.  Llewellyn  Jones 
University  College  of  Swansea.  Singleton  Park,  Swansea,  Wales 
British  Journal  Of  Applied  Physics,  Vol.  4,  pp  170-175  (06/1953). 

Tha  time  rate  of  growth  of  ionization  currents  in  a  gas  in  a 
uniform  electric  field  greeter  then  that  correspond! ng  to  the  static 
sparkmg  potential  is  investigated  theoret  •  cel  ly .  This  theoretical 
analysis  is  then  applied  to  the  breakdown  of  a  gas  at  high  values  of 
the  paranater  pd.  It  is  shown  that  tha  seme  primary  and  secondary 
ionization  processes  which  lead  to  a  growth  of  pre-breakdown  currents 
in  agreement  with  experiment,  and  to  the  calculation  of  static 
sparking  potentials  in  agreement  with  those  measured,  also  lead  to  a 
rapid  decreose  of  tha  formative  time  lag  with  increasing  overvoltage. 
The  introduction  of  some  other  quite  differert  process  to  account  for 
th*  short  formative  time  leg  ie  unnecessary.  Tha  present  theoretical 
investigation,  together  with  previous  experimental  end  theoretical 
studies,  therefore,  lay  the  basis  of  e  comprehensi v#  view  of  the 
electrical  breakdown  of  gases  covering  a  wide  rang#  of  paramaters. 
Curves  showing  the  dependence  of  the  formative  time  leg  on 
ove-voltage,  calculated  by  means  of  the  above  analysis,  ere  given; 
these  curves  may  be  used  to  elucidate  th*  various  secondary 
ionization  processes  operative  in  the  breekdown  mechanism.  25  Refs. 
Primary  '.eywords:  Ionization  Current  Growth;  Uniform  Electric  Field; 

Static  Sparking  Potential;  Formative  Tim*  Leg 
Decrease 
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(ENERGY  STORAGE,  CAPACITIVE) 

(Capaci tors: 

FRINGING  FIELDS  IN  A  PARALLEL-PI  ATE  CAPACITOR 
A .  Haini  and  M.  Green 
’.*«  i  -,®r  s»  ty  of  Washington.  Seattle,  WA 

American  Journal  Of  Physics,  Vol  45,  No.  9,  pp  877-879  (09/1977). 

Th®  fringing  fields  in  ceoe-itors  are  ,tud>ed  both  experimentally 
and  theoretically  to  determine  *  correction  to  the  basic  capacitance 
formula  tor  a  circular.  »>*ir.sl  lei -plate  capacitor.  Piet*  separation  is 
varied  to  allow  comprri«.n  at  several  values  of  capacitance.  A 
constant  off  sot  in  cepac  i  tance  is  also  found  but  is  believed  te  be 
due  to  stray  capacitance  in  the  apoeretus.  2  Refs. 

“rimary  Keywords:  Capacitor  Fringing  Field;  Idealized  Model 

Corrections.  Circular  Paral 1  el -p late  Capacitor 
COPYRIGHT:  t  77  AMERICAN  ASSOCIATION  OF  PHYSICS  TEACHERS 
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(BREAKDOWN  STUDIES) 

(V*CJun.  Ilectricei) 

PLASMA  PROPERTIES  OF  A  METAL  VACUUM  ARC.  I 

V  M.  Lunev,  V.D.  Ovcharpnko  end  V.M.  Khoroshikh 

p'i»si  eotechni  cal  Institute.  Academy  of  Sciences  of  th*  Ukrainian  SSR. 
Khar'kov.  USSR 

Soviet  Physics-Technical  Physics,  Vol.  22,  Ho.  7,  pp  B5S-B61  (07/1977). 

Trans.  From:  Zhjmal  Tekhn  i  chesko  i  Fi*iki  47.  1466-1490  (July  1977) 
Certain  character! sti cs  of  tha  plasm*  of  *  metal  (Mo)  vacuum  ere 
ar*  moasured.  Th#  measurements  er#  carried  out  with  single  end  double 
electrostatic  probes  and  a  multigrid  analyzer.  Th#  plasma  density, 
the  spatial  distribution  of  th#  plasma  density,  th#  electron  end  Ion 
♦ emoerafures,  etc.,  ar*  determined.  Th*  fluxes  of  ions  end  neutreli 
er*  estimated.  It  is  found  thot  •  metal  vacuum  arc  generates  Plasma 
streams  with  *  directed  ion  energy  of  20-30  eV .  The  plasma  density  is 
1E9  -  1 E 1 )  cu.cm.,  and  the  electron  temperature  is  spprox i matsly  3 
•V  9  Re's. 

Primary  Keywords;  Metal  Vacuum  Arc;  Plasma  Properties!  Electrostatic 
Probes;  Multigrad  Analyzer;  1E9  -  1E11  per  cu.cm. 
Plasma  Density;  3  #V  Electron  Temperature;  Seatial 
Distribution;  Molybdenum  Electrodes 
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(POWER  CONDITIONING) 

(Pul4t  Transformer*.  Materials) 

POTENTIAL  OF  AMORPmOI'S  ALLOYS  FOR  APPLICATION  IN  MAGNETIC  DEVICES 
F.£.  tub or*ky.  J.J.  Becker,  P.G  Friichmsfin  *od  L.A.  Johnson 
Gonadal  Electric  Co.  Schenectady,  NY  12301 

Journal  0#  Applieo  Physics.  VoJ  ,  49,  Mo.  3,  pp  1769-1774  (03/1978). 

Amorphous  alloys  h«v*  pot«nti«l  applications  in  all  types  cf 
ragrotic  device*.  in  both  th*  electronic  and  cewar  araaa  of 
ecplicetish  For  alactronic  d«*<c««.  the  propirtiai  art  comparable  to 
those  of  com«arcial  alleys  and  tha  nattriait  offar  potentially  much 
lower  cost  In  power  applications  such  as  t r ansf or*«r s .  lossas  ara 
far  lower  than  in  aattriall  usad  at  present.  This  results  in  a 
patent's!  favorabla  trad*  -  nff  between  fi-st  cost  and  a  substantial 
an c r gy  savings  througbcut  th*  1**#  of  tha  dav . c#  Although  power 
applications  have  not  bean  srpnesuso  up  to  now.  thay  appear  to  hold 
great  or  am i %m >  espece.’lv  «*  wider  ete-phoui  tape*  Oecone  available. 
IT  Rafs. 

*nw»';  Kevwo"ii  Airo'pnows  Alloys,  ^esnetic  Oavceii  Market 
5tructj'».  fabr 1  cab • 1 1 ty ;  Anreol-.ng;  Cost 
CCB r R I GNT  19?P  AMERl  i*  INSTITUTE  OF  PHfSK>.  RfPRlNTfO  WITH 
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.  *.REA*D0W*  STUDIES) 
it*pl Doing  W*ras» 

PULSED  IA<T-'  ?TERECPMOTOGRApHY  OF  MINIATURE  EXPLODING  FOILS 
E-L.  Pc ■ slay 

h  .rsanto  Research  Coro,  h,**  sburg.  C>*  4S342 
SpIE.  Vol  97.  pp  184-188  101/1976). 

tha  results  of  a  photographic  study  cf  aaoloding  foils  *ra 
ureiKted  A  pulsed  ruby  lasar  s  usad  to  illum-nete  tha  f  o  •  1  to 
•freeze  thi  a«p)os<on  and  to  allow  filtering  of  tha  plasma 
rad  n-ion.  7 ha  "rnoe  is  rerorded  on  a  sta-Pecamara .  Tha  analysis  of 
tha  pi'Otry/apba  »«  das 'rited-  and  a  sh©rt  discussion  of  results  is 
nr«si'>ted  *»  Re's 

7>np\i  Keywords  M*n,eture  Exploding  Foils.  Pulsed-lasar 

Star bc pnotograph e ■  Optically  Intense  Piesma;  Framing 
Cf»*r»;  Stereo  Imaging 
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(  BREAKDOWN  STUDIES) 

(Gas.  Elect' > cal > 

'l^E  LAGS  AMD  THE  BREAKDOWN  AND  CORONA  CHARACTERISTICS  IN  SULPHUR 
HFXA'lUORIDE 

E  Ruffal  aid  R  0  Radwan 

Unvirs-ty  of  Manchester.  Nancbeiter,  UK 

1  -caedings  Of  The  1  EE .  Vol.  113,  N0  11.  pp  1863*1472  (11/1966). 

Un'form  field  breakdown  of  Sp/sub  6/  w>th  variation  of  aavaral  gap 
parameters  is  tha  subject  of  this  paper .  DC  voltagas  ara  utilized 
with  supa-- imposed  sojere  pulsa  voltagas  to  evarvolt  #ir  and  Sf/ sub  6/ 
gaps.  B  r eokdoyn  delay  is  measured  as  a  function  of  gap  spacing, 
orassura,  irradiation,  and  breaheown  history.  SF/sub  6/  is  found  to 
e»*-ib't  largo  fitter  for  low  overvoltage  20  Refs. 

Primer/  Keywo'ds  Sulphur  He«»flu«nda  Breakdown;  Variable  Gas 
p-e-iSura.  Electrode  Conditioning;  Tina  Lag; 

Breakdown  Char ac tar i st 1 c s ,  Corona  Currant 
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(pCUEP  TRANSMISSION) 
itra»s*'»'ion  lines) 

USE  C‘  RADIAL  TRANSMISSION  LINES  IN  PULSED  ACCELERATORS 
VI  Fazacha  and  I  V  Ke.-hukhov 

Soviet  Pi-.y s •  d s* Tgchn  1  ca  1  Physics.  Vol.  21-  No  7,  pp  841-844  (07/1976)- 
[r<i  s.  From-  ZHyrn^i  T  e*  rv- :  c  he  sk  o  ■  Fiji  F  i  66.  1677*1483  (July  1776- 
Rail  j!  transmission  lmes  with  v«r<cui  olectrcH#  shapes  ere 
studied  An  electrode  cun'  1  pure t • on  w'th  a  double* ' ac - o l  line  can 
pmsuce  a  voltage  pulse  in  which  the  ■'lot  top  droops  by  lass  than 
15%.  *  n..  i  t  *  p  1 «»- gap  pulsed  a-celeretor  can  be  constructed  with  d*ub!e 
rad  •  a  1  l  *  a>  sr «  ss  1  on  lines  of  this  kind.  8  Refr-- 
p-i-'O'-y  Kevwi'd*.  Radio’  Ira  scission  Lines;  Various  Electrode  Shapes; 

Mult’nlagar  Pulsed  Area  1  aratcr  ;  Radiol  Trans**  ssi  or. 

1  ■■  e  s :  Ootirj<n  Voltaye  Pulse;  Transfer 

wars'  tar ■ st>CS 
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(Electromagnetic  comp*tibui7y) 

(Grounding  And  Shielding) 

REDUCING  ELECTRICAL  INTERFERENCE 

C.S.  Ida 

DuPont  Co.  Wilmington.  CE  19898 

Control  Engineering.  Vol  9.  No.  2.  pp  107-111  (  02/1962). 

Grounding  ana  shielding  of  remote  sensors  is  the  subject  of  this 
paper  Several  definitions  are  presentee  and  corrective  measures  for 
severe!  grounding  and  shielding  problems  are  considered.  The  author 
stresses  t*at  each  problem  is  unique  and  should  be  considered  so.  0 
Refs 

Primary  Keywords:  Electrical  Interference;  Cleoner  Control  Signals; 

Shielding;  Ground  loops;  Electrostatic  Induction; 

Balanced  Ime 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Spec  1 f 1  cat i ons> 

SPECIFYING  POWER  CONDITIONING  EQUIPMENT 

R . I .  Anderson 

Mamie  1 1  labs  I"c.  San  Diego.  CA  92123 

E ler • root  1  cal  Systems  Design,  pp  10-15  (03/197S). 

This  paper  should  be  very  helpful  to  those  who  must  sp#r 1 f y  a 
power  conditioning  system,  whether  it  is  t©  be  constructed  m-house 
or  contracted.  The  process  of  specifying  a  system  ’>  considered  ■« 
several  steps  with  important  points  considered  st  each  step  Some 
points  o f  prime  concern  when  specifying  e  system  to  e  eorirettf  a  *• 
also  discussed.  0  Refs. 

drimory  Keywords:  Power  Conditioning  system  Spec i f *  cat  1  on; 

Spec  1  f  icet  1  on  Oetarr  .  na*  i  O' 
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(ENERGY  STORAGE.  CAMClTlvt) 

<C*°*C,t7HE>BEMAvl09  'if  POLYESTER  FILM  ENERGY  STORAGE  CAPACITORS 
B  R.  Hayworth 

Ma-well  tabs  Inc,  San  D-ego.  CA  92123 

IFCE  Transact  1  ons  Jn  t.e-trieo!  Insulation,  Vol.  Ei-3.  N0.  2,  pp  *.-*•« 

: 05/ 1968  > 

An  * n-»er  mental  study  01  th#  electrical  properties  of  energy 
staragy  mraeitor*  utilizing  Mylar  polyester  films  has  shown  how  the 
waig-'t  «r  j  vclur  e  of  such  capacitors  could  be  reduced  while  improving 
r r 1 • a h i  1  tv  and  energy  density.  Test  data  relate  the  lifetime  of  e 
capacitor  Its  operatirg  voltage,  O' scherge  'r.auency.  end 
temper  ©tire  The  e*f«.ct  on  life  of  Pi*cent  current  reversal  and 
L'i|l*ctr‘c  *  1  1  m  thickness  is  also  demon  s  t  rat  »d  Tt>e  results  should 
enarle  c^ue-itgr  tjeag-er*  to  tailor  preducts  to  specific 
eppl  crti  ns.  tneraty  ach-avmg  optimum  pgrf;rmsnr».  0  Rats 
Primary  Aav-ords:  Energy  Storage  Capacitors:  Mylar  Polyester  Films; 

•  ercentoge  Current  Reversal;  Dielectr.c  Fil<r 
fnergy  Den  S  1  t  y 
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1  0037 

(BREAKDOWN  Si’JDICS;  INSULATION.  VACUl'M) 

(Vee-um.  Electrical) 

THE  INSUl AT  ION  OF  HIGH  VOLTAGES  IN  VACUUM 
J.G.  Trump  and  R.J  Van  Da  Graaff 

Messachc setts  Institute  if  Technology,  Cambridge.  MA 

Journal  C'  Applied  Physics.  Vci.  18.  No.  3.  Pn  327  332  (03/1947). 

Breakdown  studies  hove  beer  mode  between  ele.trcdas  in  high  vecuur. 
at  constant  voltages  from  SO  to  700  kV.  These  further  demonstrate  the 
1  nedeox.i , y  o'  the  'ieid  emission  theory  to  ec'ount  generally  for  high 
voltogo  breakdown  »n  vacuum.  Cvper i rent s  are  described  which 
invest  1  gatt  some  o'  ♦  *>e  'total  voltcge’  broakdowr  mechanisms, 
including  ps  s  1  t  ’  v  e  -  '  r*n  am.^S’nn  by  electron  impact,  electron  emission 
by  po s'  tivo~  inn  impa-.*  and  by  photons  In  the  DC  ease  these  processes 
contribute  *.e  a  stead,  irte-chango  of  charged  particles  between 
cathode  and  anode  w1*  ■  ch  increases  with  voltage  until  breakdown 
ensues  At  higher  breakdown  voltages  the  eethoao  g-ediem.  lias 
aiminished  far  below  the  value  fnr  *teld  emissiun.  Measurements  t 
electron  emission  by  e'ectrons  with  energies  up  to  300  A  V  for 
tungsten,  steal-  «!v»"'v"i  and  graphite  a*e  reported.  The 
possibilities  of  p^ed-ct’-g  o«d  cf  improving  tn#  msulatmn  strength 
0*  electrode  gaps  -n  high  vacuum  bv  the  study  of  tho  noefficients  0 
the  electrode  nateria  s  are  discussed.  13  Re's. 

Primaiy  Keywords-  Vec*.  jr  Insulation.  -7  Ic  70  W  Constant  /oltages; 

High  voltage  B'eekd-wn;  Insulating  Strength; 
e’est-cd*  Materials  (’eld  Em-ss’On 
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(BREAKDOWN  STUDIES) 

(E><VISIBIE  AND*NfAR-UV  EMISSION  IN  THE  ELECTRICAL  EXPLOSION  OF  A  THIN 
METAL  FOIL 

VI.  Baikov,  V  V.  B 1 ago v eshchensk 1 1 ,  B.G.  Komkov  and  Yu.T.  Mazurenko 

5oviet  Physics-Technical  Physics,  Wol  .  20.  Ho  5,  PP  708-710 

Tr*na  From.  Zhurnal  T «k hn 1 c hesk o i  Fixiki  45,  1128-1132  (Moy  1975) 

In  a  study  of  the  electrical  and  optical  character i st i cs  of  the 
electrical  evplosion  cf  a  thin  aluminum  foil  in  air  it  has  beer,  found 
that  tha  light  pulses  ubtemed  at  energy  inputs  cf  up  to  20  kJ/sg.em. 
o'  foil  have  a  b-ightnees  temperature  of  up  to  35,000  Deg.K.,  a 
length  o<  4-6  m  1  croiacondi ,  and  a  »ho<*t  rise  lime.  It  is  found  thet 
a.ip'nMisctcly  3SX  of  the  electrical  energy  is  converted  into 

PrimorJ  Keywords  "exploding  Foil,  V.s<ble  And  Neer-UV  Emission;  35.000 
Deg.K-  Brightness  Temperature ;  4*4  Microsecond  Light 
Pulse  Length;  35*  Electrical  Energy  Conversion  Rote! 
Radiation  Char actor  1 st i cs;  High-Current  Pulsed 
Dl -Charge 
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(SRIAKDOWN  STUDIES) 

I  f  h  p  1  I.  d'ng  W:r«S> 

97  KERR. CEIL  STUDIES  OF  EXPLODING  WIRES  IN  VACUUM 

S.  Nyfceig.  S  K.  Hnr.de  1  end  B  Stenerhag 

I'Stityte  Cf  Phys’i--,  University  of  Uppsala.  Uppsala,  Sweden 

I, „r.ai  n*  Tho  Society  Of  Motion  Picture  ’elevison  Enginaere.  Vol.  82, 
Ho  3.  PP  187  (03/1973).  ^  k  4  .  .  . 

Tho  authors  compere  the  octicol  emission  of  tungsten,  molyodenum, 
«n.|  n  1  n  1  e  1  wires  using  a  sin.'le-f rame  Kerr-cell  camera.  Tungsten  end 
mr>  i  ybdonum  w  1  r  .-  s  ora  chcirn  specifically  for  their  high  melting 
ic-nts  while  r.tckel  is  used  for  co*"rie  r  i  son .  A  model  is  presented.  The 
»4t),<isiin  is  found  npt  to  be  dependent  on  rediel  electric  field.  4 

Pri't’y  Keywords  EvDloding  Wire;  Kerr-Cell  Camera  Shutter;  Tungsten 
L.  re.  Molybdenum  Wire;  Nickel  Wire:  Rauial  E-field 
i  ’.dependence 
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) 

PJ15E  GENERATORS) 

NAnOSfcCOND  CURRENT  PULSE  GENERATOR  FOR  SUPPLYING  SEMICONDUCTOR  LASERS 
3  M.  Kcvel'chuk 

Tomsk  Polytechnic  Institute,  Tomsk,  USSR  ll4. IM  fBA/1948) 

Instruments  And  Eapenmenfal  Techniques,  No.  4,  PP  884  887  (08/1968). 
Trans  From:  Pribory  i  Tekhnika  Eksperimenta  4,  116-119  (July  August 
1968) 

A  ge-'erator  of  nanosecond  current  Pulses  for  powering 
sen-conductor  lasers  is  described.  Current  pulses  with  an  ompI'Tuo* 
to  1  kA  and  edge  of  0  5  raee  at  a  repotition  frequency  of  up  to  1E4 
Hr  are  obtained  ...  .  . « 

Pr ' nary  Keyword*:  Pulsk  Cin»r»toj;  Semiconductor  Lasers;  IN* 

Airpiituds;  0.4  nsec  Pulse  Edge;  1E4  Repetition 
franuancy:  10*30  nsec  Duration;  200  W  Total  Required 
Power ;  Rep-rated 

rrrrpiGM):  1  96  5  Pi  ENijM  PRESS .  REPRINTED  WITH  PERMISSION 
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(EFEAKDOUN  STUDIES.  SWITCHES,  CLtSlNG) 

f  °Co{  T-A?p;er0rHARA'9TERISTIC°AHD,,TRANSniON  CURRENT  OF  A  GAS  GAP  WHEN 
ACUD  UPON  BY  FULSED  IONIZING  RADIATION 

V  A.  Argu-ov.  V.V  2akha-ov.  G  F.  loilev  end  E-V.  Chekhunov 

Jou -n» 1  Of  Applied  Mechanics  And  Technical  Physics.  Vol-  18.  No,  l>  PP 

Trlns  ‘  FronOI,//hurnol  Priklednoi  Mekhaniki  i  T okhn i Chesko i  Fiziki  2. 

14-18  ( Me  r ch- Apr  1  1  1  977  ) 

The  problem  ©f  the  redact -on  0f  the  breakdown  voltage  of  e  gos  gep 
when  it  is  ected  upon  by  s  Mgi-power  « on « x  1  ng  pulse  1  s  considered. 
The  prebreekdown  transition  currents  ore  calculated  for  ergon  end  ei r 
, n  tne  ca-e  of  a  w’d#  g»P  (the  distance  between  the  electrodes  o-l 
-r.)  The  problem  of  the  form  of  the  volt-ampere  character  1  stie  »n  th# 
I  I qh-current  range  (the  'glow*  discharge  mode)  was  not  considered. 

’no  purpose  of  the  present  paper  is  to  calculate  the  v®tJ"*wp#r?  . 

ci'.-irac t er  1  st  1  cs  of  a  narrew  gas  gap  (d-2E*2  cm)  in  both  the  nigh-  and 
l ov»-  •” v-i  - o*t  •  eg  10ns  (the  range  of  currants  limited  bv  space  charge). 

Pr,-»*y  Keyword*:  Gas  Breakdown;  Ionizing  Radistion;  Radiation  Effect 
On  B ' e*k down .  Theory;  Voltage  Caleulstioni  Current 

COPYRIfjr  19’7  Pll.kUM  iatss?  REPRINTED  WITH  PERMISSION 
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C  BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

BREAKDOWN  OF  VACUUM  SMU  GAPS 

•  C  .  Meson 

Westinghouie  Electric  Corp,  Pittsburgh  PA 

Physical  Review.  Vo  1  52.  No  2,  »p  126-127  <07/1937). 

£*p«riMnt»  With  vacuum  »Mrk  gaps  show  that  the  critical  cathode 
Yield  required  for  breakdown  IS  not  reduced  by  Conti  dertbU 
thermionic  «i'»l'OP  from  the  cetkodt  It  is  cenduded  that  positive 
ion  •»isi>oi  from  th#  mode  urtc-«r  dectron  bomba r direr t  .  which 
*pp*'*ntiy  enter*  at  hign»r  veiugoi,  %  not  a  factor  up  \Q  50  kV .  7 

Ref  * . 

Primary  Keywords  Vacuum  Breakdown,  Critical  Cathode  field;  Thermionic 
Emission,  Anode  Ion  Emiss'on.  Gas  Evolution;  Metal 
Vapor • /# t 1 cn 

COPYRIGHT:  1937  AM' RICAN  PHY'.  I '  At  SOCIETY.  REPR  INTED  WITH  PERMISSION 
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[  BREAK DOWN  STUDIES;  BREAKDOWN  >l3USJ 

(Vac  ju*  Electrical;  Elect*c 

ELECTRODE  PROTRUSIONS  MClUC't  B"  E  L  f  CT  P£  N  BEAM  BOMBARDMENT  AND  THEJR 
«ClF  IN  VACUUM  BREAKDOWN 

A.  Me1 t land  (1)  and  R  Hawley  2> 

>17  Internet toral  Ee»»*rcK  a>d  Development  Co  l*d.  Newcastle-upon- 
Tyne.  UK 

1 2  >  C.A  Parsons  B  Co  Ltd.  Newcast le-uoon- Tyne.  UK 

8  r  •  t  «~I  journal  Of  Acpiied  Physi?*  VeJ  16.  P  p  1591-1542  (  18/1965). 

-t  was  found  that  bomb  a  r  dm®. .»  of  ccprs’  samp ,  os  r»y  on  electron 
bei’i  in  a  vacuum  Chamber  prgpucpd  il«e  forma*  1  on  •,«  m<nute  metal;  c 
pr c .* e •  t  ■  o"*s  on  tKe  corner  su-face  *h®  poss  bie  t©a<--ng  of  -.  „r-h  a 
process  on  the  *ecl'«i'ii*  of  electric**  h'***down  tn  hiqn  vacuum  .* 
ce  "  •  dared  9  8a*  9. 

Pnmr-y  Keyword*  Vacuum  Breakdown;  Copper  Electrodes.  E-be*m 
Bomser  dmp-it  :  M  <•  r  or'  O  t  r  uS  •  on  Genprat  1  on 

crpvRiGHT  1965  the  institute  o"  p-'^sit'.  reprin'ed  with  permission 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

VACUUM  SPARK  EROSION  AT  CATHODIC  INCLUSIONS 

J . T  Meskrey 

Atomic  Energy  Research  Establishment.  Harwell,  Borkshire.  UK 
British  Journal  Of  Apolied  Physics.  Vol  16.  pp  1  553-  158'.  (10/19851 
Erosion  found  at  inclusion  sites  in  cooper  end  st# < nl ess-steel 
cathodes  after  vacuum  breakdown  suggests  that  the  vacuum  arc 
initiation  process  may  be  closely  related  to  that  »n  unipolar  arcs, 
where  similar  cathode  damage  occurs.  10  Refs 
Primary  Keywords:  Vacuum  Breakdown;  Electrode  Erosion;  Erosion  Site 
Determ  1  net  1  or ;  Cathode  Inclusions;  Copper  Cathode; 
Stainless  Steel  Cathode 

COPYRIGHT:  1465  THE  INSTITUTE  OF  PHYSICS.  RE°RINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS.  ELECTRON) 

<  Generet 1  on ) 

EXPLOSIVE  EMISSION  ELECTRONS  PROM  METALLIC  NEEDLES 

C.A.  Mesyets  and  D.J.  Prosku  uvs* . 1 

Institute  Of  Atmospheric  Op»-cs  Academy  o*  Sciences  of  the  USSR. 
Mcjccw,  USSR 

JE  TP  Letters,  vol  13.  No  1.  PP  <1-6  (31/1971). 

trons.  From  ZhETE  5>ts’ma  V  Redakts'yu  13.  7-18  (January  1971) 

Metallic  leedles  are  wdoly  used  as  sources  of  electron  currant 
oulsos  o'  1ES-1E5  A  I*  is  customarily  assumed  that  the  emission  cf 
the  electrons  from  the  needles  at  such  currents  *s  due  entirely  to 
field  emission.  Our  i nvest i gat  1 ons  have  shown  that  the  appearance  of 
large  electron  currents  is  Preceded  by  an  elect* <c  explosion  of  the 
tip  of  the  needle  and  the  forma tins  of  a  Plasm*  as  a  esult  of 
resistive  heating  by  the  fiel*'  emission  cur*»il  3  Refs. 

Primary  Keywords:  Explosive  Emission  Electrons:  Metallic  Need'es; 

1E3-1E5  A  Electron  Curran*  Pulses.  Plasma  Formatior. 

Cathode  Flares;  10-500  vv  Valtacu  tmpi-tude 

COPYRIGHT-  1971  AMERICAN  INSTITUTE  OF  PWY'.Jrc  k't'KlMEC  WITH 
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( BREAKDOWN  STUDIES) 

^  TH£UREL  AT  }  ON^  BETWEEN  ElEC'k't  FlIlD  EMITS-  '*•  AND  CCNTgr*  El  ECTRCMO’  I  Vt 

F  0  p  ‘  f  ‘OP  IK)  ID  M.K'ril'i 

0  H  Moore 

University  of  Virginia,  VA 

Phyaicnl  Review.  Vol-  50.  No  4.  up  344-347  ‘08/1936 

T ha  relation  between  contact  EMF  and  t“n  imnuls’ve  potential 
necessary  to  initiate  a  vxruw.it  soark  h«s  been  studied  for  a  liquid 
me'-cu-y  (.at'-inde  *  ’e  mogn  •«(!«  anri  time,  of  guplimtion  of  ttie 
impulsive  P0te“-al  ware  determined  by  a  cathcde-rav  oscillograph  so 
that  possible  distortion  cf  th*  mercury  surface  produced  by  the 
electric  fold  - 1 u 1 d  be  evaluated.  For  -mpur*  mercury  no  definite 
relation  c*.  dtl  be  found.  However,  fnr  carefully  distilled  re-cury  the 
relation  to*  wee"  the  work  urrtion  a*>d  fc-qakdrwn  f.ald  was  in 
qualitative  tut  not  in  quantitative  og-enment  with  thqprv  11  Refs. 

Primary  »*/*.*  rds-  Vacuum  B'eekdow-  .  Merc>,.-v  Cathcdi  Surface 

Distortion;  Breakdown  Vo, logo  Imouia*  Voltage; 

COPYRIGHT:  193*  AMERICAN  PH*IxCAi  SOCIETY ,  REPRINTED  WITH  PERMISSION 
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(BREAKCOWh  S'UDIfS) 

^  THE^R E i A T lON^ BETWF f H  THE  ELECTRON  FIELD  E^ISSI'N  AND  T HF  WORK  FUNCTION 
OF  LlYUtD  ME 6 Cl»R v 

l  .  R  .  9j»r 1  as 

Unive-S'ty  of  Virginia.  VA 

Phys'cal  Review.  Vol.  48.  No  3.  pp  260-264  '08/j9  >). 

The  variation  m  the  field  necessary  to  »n  t  *  vacuum 

discharge  between  a  mercury  cathode  and  a  molvhuenim  anode  and  the 
eecoTonving  variation  in  the  work  fynet  un  of  the  cat-iode  nave  tee', 
measured.  The  we'k  function  va-iat-ons  «*«  obtained  from 
measurements  of  the  canter*  pn’eitial  between  tha  mercury  and  a 
platinum  filament  The  field'  -ere  aopliec  tv  an  tmoulxe  c’rc>  t,  the 
t  -  me  mnstent  o*  the  voita'J®  ua  -  a  being  very  short  in  n*d#r  t  - 
prevent  distortion  of  the  'i*;.,-/.  Te  »  1  na  1  results  sbnw  a  v...  alien 
of  the  field  Kit’:  work  function  .»•"  1  c h .  wh .  1  e  the  sane  d  -e-.t  o-. 
is  more  pronounced  than  that  fcre-as»  bv  the  r uw, •- - N0r jh* ■ «  thni'y 
For  a  change  of  work  function  of  one  v'l  the  field  required  to 
initiate  tHe  dii*F**gi  vn  ■  pm  **  u*  ‘•V/i.m  to  5*5  lu'c*  A  *fs 

Primary  Keywords  Vacuum  4-y  -dn-:'.  Me-  ..-y  Cathcdn.  M-lydenum  Anod*. 

Field  E-‘  V:*!-.  (»"’  »•.  U1M  F  "  "  ‘  *  g 

1935  A"*eicAN  p-  *m  u  c>  ;  r;*  's  ®e®m.  jSJCn 
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(REviTWS  AND  CONFERENCES.  BREAKDOWN  STUDIES) 

(Conf erences;  Exploding  Wires) 

EXPLODING  WIRES:  VOlUMF  III 
W  G  Chace  (Ed  )  (1)  end  H.K.  Moore  (Ed.)  (2) 

Cl>  AFCRL.  Fedford.  MA  017J0 

(2)  1  owe  1 1  Technological  Institute  Research  Foundation.  Lowell,  MA 
Publis-r;  Plenum  Press.  New  York  (01/1964). 

Ex*. ,  od  1  ng  Wires.  Volur-e  3  contains  the  proceedings  of  th#  Third 
Con*  i,  r  enc  e  on  the  Exploding  Wire  Phenomenon  as  its  predecessors 
contained  the  proceedings  of  tre  e*rj,er  conferences.  There  are 
Papers  on  theory,  or.  shock  waves,  and  on  aoparatus  and 
>  ns*.  *  urrant  at  1  on  .  recoding  the  advencee  in  the  state  of  the  art  in 
each  of  thTse  fields.  A  group  of  three  paper*  on  exploding  bridge 
wires  dammatos  the  section  on  uses,  but  tt-ere  is  also  a  paper  on 
chemical  synthesis  by  F  W.’s  Exploding  foils'  entry  into  th®  RID 
stago  is  dose-  bod  in  a  paper  on  a  pulsed  setell'te  accelerator.  196 
p«f  s . 

friTjry  Kuywor-fs:  Exploding  Wires.'  ’heory;  Shock  Wave; 

In vt rumonfat i cn .  3r 1 dge  Wire;  Opening  Switch 
C-JPvpjGHT.  196  4  PLENUM  PRESS,  REPRINTED  WITH  PERMISSION 
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0: a-.nostjcs  and  instrumentation) 

(?-f  eld) 

m-T‘*0DS  OF  MEASURING  VARving  AND  PUL5E0  MAGNETIC  FIELDS  (REVIEW) 

NS.  ?  obei  *•  c 

Institute  Of  Nuclear  Physics,  Academy  of  Sciences  of  the  L'SP. 

N o j s i  b  1  r  r.k  .  USSR 

!ns»ru-©rt«  And  r  >  r»r  r  mpr.t  a  I  Techniques,  No  4.  pp  963“972  TCg/i97p). 

7-arn  From  Pricc'v  1  Tekhnik*  Ek srer ' ment a  4,  7  —  1 6  (July-August  1970  ) 
Me*h-.ids  of  ayo'.uring  very .  ng  and  pulsed  magnetic  fields  are 
nevowef  system  a  t  <  ca  1 1  v  Particular  attention  is  gvr"  to  matneds  of 
measur-.rg  field*,  up  to  apt  -c«  •  mately  1E6  Cp.  Six  mn*»ods  i*e 
c<i..  ■* '  dr*  Tr«:  1  ’i  due  *  v  o  met- -ids;  the  ferroprote  mt-thud  methods  using 
t*  i*  Hail.  Fa*.  j»v*  and  7ny.iian  effects;  end  the  nac'i'to'PTHtiv* 
netted  41  v 

»'  m.-ir  y  Kny-ci  •  Magnelic  1-eld  Measurement;  Pulsed  ri«ld;  Comparison 
Cf  '.over*:  M‘«thcds;  Forroprobc.  h.ill  F'fect;  c.iraday 
E*f®ct;  2  rer-.. 1  n  Effect;  Magnet  ores  ■  st  i  ve  Method 

CORYFIGHT:  1 970  PLENUM  P-'ESS.  si»R2NTCI  k’TH  PERMISSION 
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(BREAKDOWN  STUDIES) 

^  ?NT£F*t  ption^  AND  GAS-EVOLUTION  CHARACTERISTIC'.  OF  COMMON  POLYMERIC 


P  .  f .  Hettwer 

Mcu.-aw- Edi  sen  Go..  Franksv  1 1  le.  WI 

IcEt  T r an sact  1  on s  On  Power  Apparatus  An-*  Systems.  Vol.  PAS-101.  No.  4. 
cp  1689  1646  (06/1982). 

An  evtc-rsive  study  was  undertaken  to  determine  the 
arc- interrupt  1  on  and  gas-evolut *  on  character i st i ss  of  a  number  of 
Common  polymeric  materials.  The  materials  we*-e  a  aj-iattd  to  determine 
their  potent-al  us*  m  electrical  apparatus.  The  test  results  show 
the  comp  »s 1 1 • or  and  d . st  r 1  but i on  of  ar e-quenchi ng  gases  produced 
during  i.itarrunt  ipns  *r.d  the  1  ir.po  r  t  enen  of  volume  cooling  with  gas  on 
er.erqy  dissipation.  A  scheme  is  proposed  for  the  arc-induced 
doTompos  tion  of  a  polymer  and  the  predominant  chemical  reactions 
t»  --i  a-.iuut  for  the  formation  of  the  gas  species  observed  is 
theo-et ’Cal :y  discussed  6  Refs. 

P  r  .  mar  y  Keywords  Prlyao*-,c  Material;  Breakdown;  Evolved  Ges 
Composition,  Theory 
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(TRE  iKh'iWN  r-»l»PlFS) 

(  '  *  v  ■  '  rr NT  '<>f  A  7  7  KV  -  63  KA  ADVANCED  PUFFER  GAS  CIRCUIT  BREAKER 

Y  ‘loti,.  *  Mc-ni.  A  Ohnc  nr.,1  T.  Vsutsumi 

r*  1  t  .-iis*1  -.itrt'v.  Coro.  Ai-agasaki.  ,’ar.an 

Iff*  ‘io-s  0-.  F*OUier  Apooratui,  Ar>d  Systems-  Vol.  PAS-101,  No.  6, 

on  1  1  4  *•  i  v  <  38/  1  9*  2)  • 

.....  j  -1  r.A>v«ttri  of  ,0  f  e-  \ype  SF/sub  6/  gas  circuit  breakers 
warv  ;  ».  r. .  1  s  s  /  H  nas'd  o-  r  »r  tH®rno-gas  dynamic  simulation  of  ere 
n  ..  1  g  ■>  on  **  .•*•?•  •  r..,.i\pQ  the  pressure  generation  by  the  arc 

1 1.®  -ev-ilts  -  *  *‘i«  simulation  reveal  **d  that  the  puffer 
r  r  t\h*  with  -.gri  i  r.t  erruPt  ■  ng  capacity  can  be  designed  with  much 
‘is,  -.-/I  1  nde«  voluir.c,  and  m-jch  less  driving  power  compared  with  the 
orn.k.-r  d*»*  •  9' ■■  f  t'v  thr  conventional  way  cf  increasing  the  mechanical 

1  •  K,  1  m  pi  Milling  capac  1  ty .  A  compact  puffer  breaker 

•  ■  t.  . -•  erruPtinq  caosc  :  *  y  of  S3  kA  at  7.2  kV  was  developed  based 
•>:  •  -  . .  a  c  .  0  r,  2  Rvfs 

*•..*,  .  »*•  ,.,->•  ns  SF/sub  6/  Breakdown;  Gap  Recovery;  Numerical 

Simulet  or  ■,  Geometry  Consi  oarat  i  ons ;  Puffer  Circuit 
B  r  *  a  k  e  r 

COPYRJu.n  1982  IEEE.  REPRINTED  WITH  PERMISSION 
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( 8R£A«DPWN  STUDIES) 

*  r  x  f-  r  p  1  n  E  N  T  A  l  '  A  N  i>  THEORETICAL  STUDY  OF  A  DC  ARC  IN  A  CONSTANT  DIAMETER 
NOZZLE  FLOW 

h  *  Nagamr  L  si 

al  E  1  ec f  r  1  c  Co.  Schanactady.  NY  12301  . 

;  } j  f  J  rens.T  t  1  o'*  *  On  Pnwer  Apparatus  And  Systems.  Vol.  PA5-101.  No  •• 

pp  1  5  ’«  15'.'  (  Oh/  1  982  ) 

1  >,a  t-jld  #.r  flow  field  for  a  1.27  cm  constant  diameter  nozzle  wes 
dettf'1-  rv"  'or  subsonic  and  transonic  flow  velocities.  In  eddition, 

DC  a*  ur/.i ge.  turr»n*  end  diameter  measurement*  were  made  for  an 
a--  vop  j1  s  5?  cm  and  a  currant  of  approximately  100A.  Arc  voltage 
■  ,  r*a*«d  rar.dly  as  the  flow  velrcity  increasad  from  zero  to  sonic 
./  ,‘v  Using  •  channel  flow  model  with  constant  ere  temperature 

!  t  t  u  tr  nr  g ,.  mtecrel  <or  the  convective  cooling,  analytical 

■  on«  were  derived  for  the  arc  radius,  electric  field  strength, 
r ,  -  v'ltage.  rasistan'.e.  and  power  as  functions  of  the  cold  flow 
pr  ori.  - 1  •  *  s  •  current,  and  axel  distance.  Calculated  ere  volteges. 

•  u*  1  es.  and  power*  compare  favorably  with  measured  value*.  *9 

Pr^n.-ry  Fevw--ds:  DC  A rc ;  Flowing  Ges;  Subsonic  Flow;  Transonic  Flow; 

Currant  flea  su  r  em*n  t ;  Voltage  Measurement:  Are 
Diameter.  Ihaory.  Experiment 

i.-PfR;GHT  1  ;E2  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES ) 

(Gas.  Recovery) 

FACTORS  INFLUENCING  THE  INTERRUPTING  ABILITY  0*  SF/SUB  6/  PUFFER 
BREAKER  AND  DEVELOPMENT  OF  3D0KV-50KA  ONE-BREAK  CIRCUIT  6  R  F  »  k  t  R 
S.  Ya-iabu,  H  Hizogu-.hi,  A  Kobeyashi  .  Y.  Qsnki  and  Y.  Murakami 
To«hi  oa  Corp,  Kawasaki,  Japan 

IEEE  Transactions  On  Power  Aoparatui  And  Systems,  Vol.  PA$-lCi.  No  6, 
PP  1  SI  1 - 1 5 18  CC6/1V82). 

The  factors  to  be  considered  at  the  design  stage  cf  the  extinction 
chamber  of  a  SF/sub  6/  puffer  gas  e  rcuit  breaker  (GCB)  have  been 
examined  numer  cally  and  onolyt I  cal ly .  It  has  boen  shown  that  an 
extinction  chamber  which  safsf«es  both  Short  line  Fault  (SlF)  and 
Breaker  Terminal  Fault  (BTF)  cond'tions  simultaneously  is  not 
economical  and  a  capacitor  parallel  to  it  should  be  used.  On  the 
basis  of  the  above  analysis,  a  303kV-50kA  one-br#ak  chamber  has  been 
developed  successfully.  16  Refs. 

Pr  i  rj'v  Keywords  SF/sub  6/  Breakdown;  Gap  Recovery;  Puffer  Circuit 
Breaker:  Performance  Test;  ‘het'-v;  Experiment 
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(INSULATION,  MaTcRIAL) 

(Solid' 

PHYSICAL  MODEL  OF  ELEC  RIC  AGING  AND  BREAKDOWN  OF  EXTRUDED  POLYMERIC 
INSULATED  POWER  CABLES 

C.  Balder  (1).  T.  Garrity  (2),  M  Sosn.-ws- •  (1:.  R.  Eaton  (2)  and  C 
Ka  t  t  (  1  > 

il>  Cable  Technology  Labs.  Inc  >  New  Brunswick,  NJ 
2)  U.5  Dept.  Of  Energy.  Washington,  DC 

IETF  Transact  i  c**s  On  Power  Apparatus  And  Systems.  Vol.  PAS-101.  No.  6, 
no  1379-1390  (  C6  '  1 982  )  . 

This  paper  postulates  a  physical  model  of  electric  aging  end 
breakdown  of  polymer  c  insulated  high  voltage  cables  and 
substant  i  et  es  th- s  model  wit.-t  results  of  tests.  In  accordance  with 
th»  medal,  sciss-on  of  molecular  chains  end  formation  e#  craters  at 
di  scnrrgi  ng  voids  are  *■*•  p0ns  1 1  1  e  for  the  electric  ag-ng  and  voltage 
breekdewn  cf  Polyre-ir  .ns-urten  A  methco  for  the  rapid 
deter-- •  at  i  on  of  threshold  voltage  oy  eieons  of  voltage  breakdown 
tes*s  has  been  developed.  These  tests  indicate  that  at  voltage'  above 
•n*  threshold  voltage  tro  h-e-i*  down  voltage  decreases  with  an 
’ntreasc  of  time  of  voltage  application.  At  voltages  below  the 
threshold  voltage  elect' ic  breakdown  is  not  expected.  33  Refs. 

Primary  Keywords  Polymeric  Insulation.  Insulat>or,  Aging.  Insulation 
Breakdown;  Vo.ds:  Threshold  Voltage 

COPYRIGHT  1902  IEEE.  REFRINTCD  WITH  PERMISSION 
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(APEAK  DOWN  STUDIES) 

(Gas,  E lectr i col  ) 

RANDOM  PRE3REAKD0UN  DISCHARGES  IN  SF/SUB  6/  -  A  POSSIBLE  DIAGNOSTIC 
CRITERION  FOR  P AR T KL E -CGHT AMI s AT E 0  COMPRESSED  GAS  APPARATUS 
N  An  i  s  <l),  M.M  A  Sal  ana  (2)  and  K  D  Snvestavo  (I) 
ll)  Umvarsity  of  Watarloo.  Waterloo.  Ontario,  Canada 
(2)  Ain  Shams  University,  Egypt 

IEEE  Transactions  On  Power  Appa  atus  And  Systems.  Vol.  PAS-101,  No.  6, 
pp  1588-1595  (06/1*582)  . 

Tho  corona  pulse  voltage  in  Sc/sub  6/  gaps,  under  impulse 
voltages,  is  random  in  value;  its  randomness  is  relatod  to  the 
electrode  geometry  and  i r  influenced  by  the  gas  pressure  and  the  rate 
of  rise  of  the  applied  voltage.  An  analytiral  model  is  presented 
whereby  tho  relationships  among  these  quantities  are  derived  Tha 
modal  predicts  for  a  given  electrode  geometry  at  a  co'tein  gse 
p-essure  the  distribution  of  the  corona  onset  voltage  The  results  of 
testing  rod-pla'C  SF/sub  6/  gaps  unde*  switching  impulses  arc 
presented  to  verify  the  applicability  of  the  analytical  model.  Re¬ 
establishing  an  electrostat  1  c  equivalence  between  rod-plane  gaps  an*1 
conducting  particles  in  GIS,  the  above  analysis  could  be  extended  to 
the  letter  problem.  The  possibility  of  using  the  present  results  and 
analysis  to  devise  •  diagnostic  test  pro-eci  .-e  ‘or 
part  i  cle-cor.tami  neted  GTS  is  discussed  9  1  « 

Primary  Keywords:  SF/«ub  6/  Corona  Pulse.  Impulse  Voltage;  Electrode 
Geometry;  Modeling;  Onset  Voltagv  Fred'ttien. 

Nonuni  form-field  Gap 
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(POWER  CONDITIONING) 

(Pulse  Transf ormer s > 

SOME  TRANSMISSION  LINE  DEVICES  FOR  US E  WiTH  MTlt  I MICROS  £ CCND  PUI SFS 
I . *  D  Lewis 

Radar  Research  Establishment 

Electronic  E'  o  •  near  i  -,g ,  Vol  27,  Nc  33.  »-p  *»i  -  i5)  (10/1955). 

Coaxial  cables  a- e  **'y  useful  for  imp . mini m  j  pul-e  t * ansf or n „r s 
and  phase  ’nver»e^s  'his  paper  presents  a  iv  n#  theoretical 
backgreund  aid  design  guides  for  sum  phase  inverters  and 
St  ached- 1  I n«  pulse  tra-xformer S  8  Fefs 
ff i"r'v  r ay w  rds  (las#  Inverter:  I-mhii'li  l r an s f o r me ' s :  Nanosecond 
Pulses.  Value  H»n'«r  Isolating  Transformer;  Coaxial 
Cable 

Ci’PYRJGi-*  -*55  MArOci  PUBLISHING  CO 
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(SWITCH*',  CLOSING  SUITCHFS.  CLOSING' 

< Th/r • Star S,  LAGS) 

THYRISTOR  DEVICES  F OR  EL'C'klC  POWER  TYSONS 

V  A  K  .  r  ample 

General  Llectric  Co.  Sche>-et  to  iy .  n>  1?VM 

IEFf  Transactions  On  Pcwer  flora* 'tux  Ar. .•  Systems.  vul  PAS-101.  H>  7, 
pp  2201 -2291  Mi7/l«8i  > 

’  hy*',.tor»  of  h  ■  g*w  •  v.ji'ag,'  «n,!  r.j,  ,-e.  •  ratings  rente' •-•-g  him 
gs*e  a-id  self  r'o*i»t  *v  '.'aIjih  a  e  h^-'y  dev  el  r«c  a*  General 
Elect-  c  w  '.h  fcPR!  (Meet  ’'  Power  Research  Institute,  u.i.port  L.ii-i 
o*  tt'O  more  important  o*  t**tse  ar.*  de»--  >5vJ  -n  th  s  pa-e-  Dovers 
-ncli.de  1  ■ -.ht  triggered  t  -  /'  Hon  (  M  s  !  .  n-w  at  th*  S  .»»d  (.  fc  J 
level  a  n«  asymme  tf  ic  1  •  *  t  ♦  i  ggur  ed  th/r-stc*s  1  AL  T  •  *  s  •  SO'. 

high*r  si  rge  capab  i  ty  t  ;)  SC*,  fs'-'s  *.  -i  j'*  t  m««  t'>a  f.  regu'sr 
fi'.r  s*o-  lei  tejtu'es  i- elude  ‘  tiled  L ...  on’,  un  •  •  protects 

♦h,ri»tnrs  from  dest'ut*  ve  d  /d*  dv'og  t..'  .  -» .  and  ’.oitage 

breako-en'  (VB0‘  prot«-t  in,  which  prevents  1.  st  u  t  •  va 
ci"  ant  turi-o'i  ?'ia*  de  s .  * i p 1 1 or •  of  recent  devices  r.xd  s*atu* 
reports  of  ou'  va'.o-i*.  EP9'  xjp'3r*«H  programs  are  give'  8  V» 

P  r  *|f  y  Koywcrds  T-y  1  '  Sv-'tch,  ■  gr  *  T  r  ;  yyr'ad.  h  •  „*<  >*  •  '  d*  Tl  ■  •  1  1  • 

J'  *'  tage  treax  .  vyr  Protect  --on  As'.y  -r  »•  -  r  •;  vn.  .  ,M 
B  1  o  ' v  S  v  Opr -  « t  «  g  V'.tage 

C7PrtIG«T:  1982  I E  £  t  .  MIT-  prrniSGIfh 
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s BLEAK  DObs  STUDIES) 
ivacjum.  Electrical) 

ON  THE  CATHODE  OF  AN  ARC  DRAWN  IN  VACUUM 

R  r - berg 

West ; ngheusa  E 1 ac t n l C  Coro,  P'ttsbu'qr  PA 
*  -yv-sl  Review.  V;il  3S.  No.  9.  dp  1G80-1089  (05/1930  ). 

; ’  h®'  been  found  that  the  cathode  iS  thu  only  alactrode  which 
cc-‘  '  ’  betas  vapor  *or  *  he  maintmanue  of  an  elactnc  arc  under  vary 
.nw  gos  pressure^  .ha  velocity  of  t*..s  vapor  was  determined  by  two 
rnyt  -o-.s  Me  ^  he  d  1  co'!.i*td  c'  measuring  the  force  cf  reaction  of  the 
vapor  O,.  the-  catnode  n:i  t ‘-a  rata  c  1  vapor  t  **  •  O'  0f  the  cathode 
material.  Mct-od  2  cons  sted  of  datarm mng  the  force  exerted  by  the 
van-”  cn  a  vir..  swsr ended  in  front  t»>e  cathode  spot  and  the  rate 
co”de>isat  i  cn  on  the  va-s  B**th  these  methods  gave  a  vaotr 
v  °  °rder  of  16x1  E6  cn'?»c.  A  temperature  o*  around 

D^u  f  'e-ulfs  when  this  value  for  the  cathode  vapor  valecity 
i  c  in  the  equatijo.  1/2  mr^sup  Z/-1  KT  2.  1C  Refs 
■  many  try.. 3  d-  Vacuum  Breakdown,  Cathode  Cffcets;  Cathrde  Vapor, 
Vacc'  Velocity,  T#m;erature  Calculat-on 
193C  AMEPICAN  PHxr  ICA1  SOCIETY.  RfPR  JNTED  WITH  PERMISSION 
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VOLTAGE  BREAK  DOW 


rkdown  by  thermal 


AS  A  THERMAL  INSTABILITY  OF  THE  EMITTING 

FRO  TR US ION 

.  mstaoility  of  a  field  em<t‘er  is  analyzed 

t«-  -  ;  ntc  accou  -t  the  t  e->pera  r  ■,  r  t  decendence  of  f  eld  emission  an. 
>•  'ss:st'vity  Beyond  a  '.D'ti  r  tixrer«lu’i-  the  emission  .nrr0^56i 
I.  1  .  •  the  i necessary  f-.-iii  dr;r>s  It  ’  s  shown  that  for  a  wh  i  sker  -  1 1  k.i 
t-n.  u  -h '  *.  mstebi-  :fy  occu's  when  the  cutting  tip  is  only  sevc-i 
hur.'uc,  degrees  rcjntig'ade  ho*t»'  than  the  bulk  of  » he  cathode 


I  0165 

(L»EAKD0k’N  STUDIES) 
if.crtroiytos.  Electrical) 

■*« '-B?EAKPfWN  PHENOMENA  iN  AO'JEOUS  ELECTROLYTES  IN  ULTRA-HIGH  ELECTRIC 
RUw.-:  FIFLDS.  PART  1 

A  A  Vorcb'yev.  V.V.  Ryum  n,  ".V  Gemkin.  0.p  Semkina  and  V . Ya .  Unhakov 
Applied  Electrical  Phenomena,  No.  3.  ip  20  32  (06/19‘,I>. 

Trans  from  E 1  ekt  r  onnay  c>  Obrrbotka  Materialov  3,  (1971) 

f  r  ebr  etkdowi  currint-s  at  high  fields  arm  studiad  in  aqueous 
el  ect  r  o  1  v'tes  .  Several  electrolytes  with  low  voltage  resistivities  on 
tno  order  of  100  oh«r-cm.  are  subjected  Lo  rectangular  pulses  with 
fields  o-  TFS-1E6  V/c*.  and  pulse  rise  times  * : 1 C  ns.  Prebreakdown 
cu"  ent  s  are  measured  ax  o  function  of  field  mtens-ty  and  duration. 
Tt,e  *o-mat'nn  o*  a  gas  film  r.eor  the  electrodes  is  presented  as  a 
possible  mpehamsm  tor  cur-rnt  saturation  10  Refs 
Pr:-nar„  Keywords'  Aqueous  Electrolytes;  1E5-I16  V/cm  Electric  Pulse 
Fields;  Pro  breakdown  Currents.  Voltage  buret. on; 
Electric  Field  Intensity;  Near-el ectrcde  Gas  Film 
Format i on 
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f  NREAi'DOllN  STUDIES) 

(Surface  Flashove') 

riEVHCFMENT  OF  SURFACE  DISCHARGE  ALONG  A  DIELECTRIC  WITH  LARGE 
DIELECTRIC  CONSTANT  IN  GAS  IN  THE  NANOSECOND  RANGE 

E  M  Ko-.-al  *  chuk  ,  V.V.  Kr«m-vev,  G.A.  Mesyats  and  Ya.Ya.  Yurike 

Academy  of  Scior.cQS  nf  the  USSR.  Tomtk,  USSR 

Jjirrrtl  Of  Applied  Mechanics  And  Technical  Physics,  Vol.  19.  Ho.  1,  pp 

39-  k-  '  1 1  ' )  9 3  >  . 

lrar.x  From.  Ehurnal  Prikladnoi  Mskhamki  i  Tekhn i cheskoi  Fiziki  I, 
N8-55  (Janurry  1973) 

The  discharge  frr-s  a  metallic  edge  elong  the  surface  of  a 
d  elcttfic  with  d’electr-r  constant  of  the  order  of  100  or  large'  is 
invp*  t  •  v*i  vd.  T*iv  iit-n'idyaes  of  tho  rote  of  e*oe"nicn  of  the 
d-sc'i  rye.  the  turn,  lag,  and  the  volt-aipere  characteristics  ere 
.  *r  net  fo-  exposure  times  of  the  erde-  of  lr  S  sue  fo'  plates  made 
o‘  r*x'  .  m  *itanate,  titamun  dioxide,  and  iteotite  ceramic  with 
tk'i  .kn  >•_ «  rf  the  order  of  r  ,-»m  t-r  les'  at  voltages  up  to  1.5  kV  of 
ci  f fw'ci't  r'-larity.  The  average  rate  of  expansion  of  the  figure  of 
» »in  i  i  j  x  i  ty  oite-  a  tire  c-  f  <  =  3  nsec  is  equal  to  1E6  cm/sec  in  order 
c*  tr.ar  4  >U  '*  is  cwr  that  from  a  negative  point  that  discharge 
x  i  .  t  toi  •_*.  ‘he  •  ai  f  •  el  action  emission  current,  while  from  a 

v ,-g  - t  ^  in>t>ated  by  the  se  1  f- i  on  i  zat  i  on  current.  The 
.«•  c  siut'dis  iir--  g:  v*n  for  a  commutator  utilizing  surface 
'  ■  scn.»rg«»  -rj-1  n  largo  number  of  points.  7  Rofs. 

Tr  |T*'V  *«  •  .-ds:  Surface  lischarga  Development;  Large  Dielectric 

C  instant;  Dis'ha'ge  Expansion  Rata;  Volt-empere 
Cnnrac t ai i st i cs;  Sel f -el ectron  Emission  Current; 

Se  I  f  *  i  or  i  zat  i  »*p  Current 
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101  7  J 

(PyRTICIF  BEAMS,  ELECTRON;  INSUlATICN.  MAGNETIC) 

'  o' *t  •  on  i 

t  fRTMENTAt  STUDY  OF  A  MAGNETICALLY  INSULATED  DIODE  FOR  PULSE  LENGTHS 
=  •  1 L - 5  SFC 

•  m  Puifu.  V  a.  Eu'tsav,  M.A  Vasilevxkii  and  V.I.  Engal’ko 
'•oviat  Rhys  i  cs- T  ei  hr  -  c  a  1  Fhyyii-s.  Vol  25.  No.  5.  pp  570-577  (05/1980). 
* '  ar  x  *  om-  /-umal  Vek  h-> «  oheskn  i  Fiziki  50,  9AA-956  (May  1980) 
Results  vf  an  experimental  study  of  a  magnatically  insulated 
:>  •  yh-  current  d  oei9  are  prasentad.  It  is  demonstrated  that  the  length 
o*  ar  electro  'urr*nt  oulse  in  such  e  diode  cen  be  limited  by 
h- eahrowr  f  les  the  surface  of  the  accelerator  chamber,  caused  by 
elert* onx  escaping  («  the  surface  of  tha  tube.  Magnetic  inswlston  of 
**'o  »c  e  l  e  r  a  *  o ,  n»x  i»  possible  to  achieve  pulse  lengths  >  =  IE“5s 

vrltagrs  • -kTC  kV  at roxx  the  tube  with  electron  beam  currents  of 
s  s a  The  study  inciu-.ies  th#  dependence  of  the  diode 
'ha*  act*' •  i  st  i  cs  on  the  strength  and  the  distribution  of  the  magnetic 
f»»ld  m  the  accelerating  gao.  The  feasibility  of  using 
~ . * i nle  •  ro - nt  i ar ge- sur face- area  cathodas  to  form  cylinder  electron 
;f  *-  i  ix  0(i«o-  x  1 1  a  t  ed  9  Refs. 

Primary  Keywrr<*x.  Mngn  et  i  c  a  1 1  y  Insulated  High-current  Diode;  >  =  lE-5s 
Election  Cu'rent  Pulse  lengths;  < r  A  0  0  kV  Voltages, 
3-k  y A  Electron  Beam  Currants;  Cylindrical  Electron 
Beams;  Mu  1 1 1 pi e-po i n t  L arge- sur f ace~erea  Cathodes; 
Electron  Flux 

r.  0f  VR  I  G*f  T  1981  AMERICAN  lhSTirifTf  OF  PHYSICS.  REPRINTED  WITH 
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(BREAKDOWN  STUDIES.  SWITCHES,  ClOSING) 

(Vacuum.  Electrical;  Vacuum  Cap*.  Electrical) 

EQUATION  OF  NEW  EMISSION  CENTERS  ON  THE  CATHODE  IN  THE  PROCESS  OF 

switching  electrical  current  in  a  vacuum  hi.  the  effect  of  a 

TRAMS  Vf RSE  MAGNETIC  FIELD 
D.l  ProeVurovafc 1 i  and  V.F.  Puchkarev 
Academy  ©f  Sciences  of  th#  USSR,  Tomsk.  USSR 

S©*iet  Phvs t c»” T ecMntcal  Physics.  Vol .  2 S.  No  10.  pp  1235-1239 
( 1 C/ 1 983  > . 

Trans^  From:  Zhurnel  Tekhn i che*ko i  Fiziki  SO.  2120-2128  (October  1980) 
The  formation  of  emission  centers  (EC)  on  the  cathode  kh«n 
electrical  current  is  switched  in  a  transverse  magnetic  field  is 
studied  It  is  shown  that  new  EC  arise  in  the  direction  of  the  plasma 
drift  ar>d  they  *o**  with  e  velocity  eoprax  i  metely  3E6  cm/s.  The 
wechan  i  sm  for  their  origin  is  discussed  A  qualitative  model  is 
proposed  for  explaining  EC.  associated  with  anomalous  motion  of  the 
ceth5.-<B  spot  of  the  vacuum  ar©  .  18  Refs 

Primary  Keywo'd*  Vacuum  Breakdown;  Emission  Center  Formation; 

Trersvarse  Magnetic  Field;  Plasma  Drift;  Cathode 
Spot  Mot  cn.  Closing  Switch 

COPYRIGHT;  1981  AMERICAN  ih'MfUTE  Of  PHYSICS.  R  EPR I  NT  ED  Ml  T  H 
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1  0 1 7  S 

( BREAK  DOWN  STUDIES;  INSULATION.  MATERIAL) 

(Sjrta-e  Floshover,  Solid) 

mICRODISCMARGES  ON  THE  SURFACE  OF  A  DIELECTRIC  IN  A  VACUUM 

E  N  Atdull'm  a^d  S.P.  Bugaev 

Institute  Q*  Atmospheric  Optics.  Academy  of  Sciences  of  the  USSR. 
Mcsccw.  USSR 

Sov -et  Physics  Journal.  Vol.  18,  No.  2.  pp  260-282  (02/1975). 

Trans  From  Izvestiya  Vysshikh  Uchebnykh  Zavedenii,  Fizika  18. 

132-134  (February  1975) 

It  has  been  previously  shown  that  for  a  slow  rise  in  the  voltage 
on  e  dielectric  located  in  a  vacuum,  a  predi scherge  current  is 
observed .  This  current  has  two  components  One  of  them  changes  slowly 
in  time.  end  its  awpi'tude  does  not  exceed  IE-11  to  IE-7  A,  while  the 
other  consists  of  brief  current  surges  of  amplitude  up  to  IE-3  A.  The 
experiments  conducted  previously  indicate  the  important  role  of  the 
constant  component  of  the  predischerge  current  in  preparing  the 
fleshover  process.  Meanwhile,  the  reasons  for  the  appearance  of  and 
the  -ole  of  the  mi crodi scherges  ( self -ext i ngui shi ng  current  surges 
which  dc  not  lead  to  breakdown;  remain  unclear  7  Rets. 

Primary  Keywords  Mi crodi scherges ;  Predis:harge  Current,  Dielectric 
Constant ;  Microscopic  Spikes;  Surface  Dielectric 
Strength  Incrmaf 
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(REVIEWS  AND  CONFERENCES;  BREAKDOWN  STUDIES) 

(Conferences;  Exploding  Uir*s) 

EXPlODING  WIRES:  VOLUME  IV 
W.G.  Chece  (Ed  )  (1)  and  H  K.  Moore  (Ed.)  (2) 

(1)  AFCRL.  Bedford.  MA  01730 

(2)  Lowell  Technelogi cal  Institute  Research  Foundation,  Lowell.  MA 
Publisher;  Plenum  Press.  New  York  (01/1988). 

Th  s  book  is  the  record  of  the  Conference  on  Exploding  Wire 
Phenomena  held  October,  1967  in  Boston,  MA .  As  in  previous  cases, 
this  volume  contains  paptrs  on  the  relation  of  shock  waves  and 
exploding  wires;  or  uses.  Particularly  as  exploding  bridge  wires;  on 
chomicai  reactions  induced  by  wire  explosions;  and  op  <ha  general 
theory  of  the  wire  explosion  itself.  In  addition,  several  new  areas 
are  covered.  There  era  two  papers  on  the  resi »t i v i ty-densi ty  relation 
in  w>ra  exolos'ons.  Thera  are  papers  -n  the  use  of  lasers  and  also  on 
tha  use  of  x-rays  for  the  Study  of  exploding  wires.  Srectroscopy  as 
applied  to  wire  explosions  is  discussed  in  four  pooers.  286  Refs 
Primary  Keywords:  Exploding  Wire;  Vaporization  Wave.  Comparison  To 
Spark  Discharge;  Optical  Output;  Magnetic  Field. 
Standing  Wava;  P:agn©sties 

COPYRIGHT:  1988  PLENUM  PRESS .  RtHRINTED  WITH  PERMISSION 
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(ELECTROMAGNETIC  FIELD  GENERATION ;  REVIEWS  AND  CONFERENCES) 

(Magnetic;  Raviews) 

PULSED  HIGH  MAGNETIC  Freips 

H.  Knoepfel 

Lab  Gas  Ionizzeti/  Euratom-CHfu ,  Frascati.  Ifay 

Publisher;  North-Nollard  Publishing  Co . - Amsterdam  (01/J976). 

This  book  considers  si i  aspects  of  magnetic  field  generation.  The 
author  proceeds  from  a  short  dscourse  or  electromagnet i c  field 
theory  to  e  thorough  presentation  on  pract  crl  magnet »c  field 
generation.  Field  generet  i  on  us;  ng  caprcitur  tanks,  inductive  stores, 
and  flux  compression  arc  all  discussed  in  detail.  Aspects  such  os 
conductor  and  vapenzat  on  ore  considered.  A  section  or 

magnetic  *iald  and  current  measurement  is  included.  405  Refs. 

Primary  Keywords-  Mrgretic  Fielo  Generation;  Field  Theory;  Capacitor 
Bonk;  Inductive  Store;  Flux  Compression,  Field 
Effects.  Conductor  Def ormut *  on ;  Magnetic  Pressure; 
Field  Diagnost ics 

COPYFICWY:  1973  *0* TM-HOt L AND  PUBLISHING  CO. 
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(PARTICLE  BE***S.  ELECTRON) 

( Genera t i on ) 

THE  ’TEREK-2*  HIGH-CURRENT  PULSED  ELECTRON  ACCELERATOR 
Yu . F .  Bondar,  B.M  Koval’chuk,  AM.  Rvbelov  and  PS.  Strelkov 
Academy  o'  Sciences  of  the  USSR.  Tomsk.  USSR 

Instruments  And  Exper i men ta 1  Techniques.  Vol.  17,  No.  1,  pp  17-19 
(  02/1  974)  . 

Trans.  From:  Pribory  i  Tekhnike  Ekjperimer  ta  1.  25-27 
( January- February  1974) 

A  pulsed  electron  accelerator  having  a  cur rent -pul se  amplitude  of 
up  to  10  WA  and  a  pulse  length  of  30  nsec  is  described.  Tne  energy  of 
tho  electrons  *n  the  beam  may  no  controlled  smoothly  from  200  to  550 
keV,  The  structural  pocu I t « - , t • e s  of  tha  accelerator  allow  injecton 
of  a  beam  into  a  quasi - *t at i on*r y  magnetic  field  without  introducing 
substantial  distortions  into  tte  field  7  Re's 
Primary  Keywords:  10  kA  C u r r an t - pu 1 se  amplitude;  30  nsec  Pulse  length. 

200550  k*V  Beam  Energy.  High-current  Pulsed 
Electron  Accelerator,  Pulse  Autot r pn*f ormer ,  Double 
Shop ■ ng  l irr 

COPYRIGHT:  1974  PIENU"  PRES':.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES;  INSULATION .  MATERIAL) 

(Surface  Fleshover;  Solid) 

BEHAVIOR  OF  COMPOSITE  INSULATION  UNDER  THE  ACTION  OF  SUPERFICIAL  ARCS. 

APPLICATION  TO  LINE  iNSUiATORS 

B.  Ai.  C.  Huroux  end  AM  Rahal 

Touio  se  Univ  (France).  Lab.  de  Genie  Electnnua. 

Final  import.  Ho.  PU9L-378.  21p  (12/1978). 

Availability  N80-17375/0 
NTI5 

Laboratory  measurements  were  made  in  order  to  define  the  fleshover 
mechanism  observed  on  high  voltage  line  insulators.  Surface  discherge 
propagation  s  cons-dered  to  be  due  to  the  build-uo  of  pollutents  on 
the  insulator  surface  The  laboratory  apparatus,  consisting  of  an 
open  channel  filled  with  an  electrolyte,  is  described.  This  device 
represents  a  linear  model  of  the  electric  equation  under  study. 
Vd'.ables  are  arc  length,  extent  of  polluted  surface/  and  type  as 
well  as  resistance  of  the  electrolyte.  Results  date-mine 
»«ptr  i  r-ent  ol  1  y  the  lowest  voltage  at  which  an  ere  sufficient  to 
s*iof  t -c  i  rcui  t  the  electrolyte  develops.  Some  possible  applies*  on  of 
this  data  to  the  improvement  of  insulator*  are  then  discussed. 

Primary  Keywords:  Fleshover;  Insulators.  Power  Lines.  Surface 

Stability;  Electric  Arcs,  Electrical  insulation; 
Electrolytes;  Electrostatic  Charge;  High  Voltages; 
Inpur i t • es 

Secondary  Keywords:  IN  FRENCH;  NT I 5NASAE ;  NYISFNFk 
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( EL FCTROMAGNE’IC  LAUNCHERS) 

( Explcd* ~g  W i rws 

ELECTRIC  GUN  A  VERSA) It E  TOOL  FOR  HIGH-PRESSURE  SHOCKWAVE  RESEARCH 

H.h.  Cha-  (It.  G.  0 •  t  thenner  (2),  W  W.  Hofe-  2).  C.A.  Honodel  (2), 

D.J.  Steinberg  (2),  J  R.  St-c,ud  (2),  R.C.  Wemgart  (2;  end  R.S.  Lee 
(?) 

(1)  Lawrence  Livermore  tab.  Livermore,  CA  94550 

(2)  Kansas  State  University,  Manhattan.  KS  66S02 

The  Review  0*  Scientific  Instruments.  Vol.  51,  No.  12.  pp  1676-1681 
(  12/1980)  . 

We  have  developed  a  versatle  tool  ft-  generating  planer  shock 
waves.  This  system,  which  wa  call  the  electric  gun,  is  capable  of 
pr-jecting  thin  flyer  plates  with  velocities  in  the  range  1-20  km/s. 
It  is  presently  being  used  in  h  i  gh~  expl  nsi  ves- i  ni  1 1  et  i  C'’  experimerts 
and  is  betrg  developed  for  wquat i on-of- state  measurements  in  the  1-5 
TPa  range.  We  describe  the  electric  gun  facilities  that  are 
operational  at  Lawrence  Livermore  Laboratory  and  discuss  applications 
of  electric  gun  technology  to  problems  of  interest  to  shock-wave 
researchers.  13  Refs. 

Primary  Keywords:  D<electric  Pellet  Launcher;  Exploding  Wire;  Shock 
Wave;  20  kM/sac  Velocity,  PI est i c/metel  Laminate 

COPYRIGHT:  1980  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

( E lectrodes) 

Electrode  material  release  during  high  voltage  breakdown  (final  report) 

G.M  Lr.h-.e-t.  T.BI.  Me  Call  and  R.T.  Schneidar 
Um  i'#r?i  ty  of  Florida,  Gainesville.  FI 
No.  NAS»-'*-107B80.  1 18p  (01/1969). 

Availability:  N70"l',442 

NT  I  S 

Primary  Keywords:  Electrical  Faults;  Electrodes;  Electron  Emission; 

Electric  Fields;  Electric  Potentiel;  Electron  Beams; 
Plasmas  (physics).  Vacuum  Tubes 
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(DIAGNOSTICS  AHO  INSTRUMENT ATIPN) 

(Data  Transr-i  ss-o"  ) 

Hi:.**  VOLTA  :,L  INS',  RUMEN  T  CABLES  FOR  653  CEG.C  IH-VFSSEL  BREEDER  REACTOR 
SERVICE 

C  P  .  Cannon 

i',."*ord  Er^inconng  De /el  {*o~,«,nt  Lob..  Richlerd,  WA .  ;  Department  of 
Ene-gy - 

Kn  .  CGhf-79103’-5  .  16p  (0’/:?'9>. 

Avai  ’.  oh  •  1  •  ty  K  f  DL  -  S  A  -  1  9  \  ‘f 

*  OH  insulated  lw  instrument  cables  have  been  developed  for 
jso  n  the  Fast  Flux  Test  fatility  (FFTF)  and  breeder  reactor 
m-vessel  environments  Prototype  cables  have  been  successfully 
fohricattd  a-  1  tested  vo.toge  Breekdcwn  Pulse  Noise  (BPN)  thresholds 
i  e  e'.s  «•  330  Vdc  and  coble  resistivities  in  excess  of  10  exp  8 
-•  rna  '»  were  achieved  at  tempe-etures  to  650  exp  C  C.  Factors 
-k*.  'Mr.it/ o  to  strongly  affect  breakdown  phenomena  and  insulation 
riii»t'-rs  in  bulk  cable  were  insulation  and  backfill  gas  purity 
illy  as  affected  by  fabrication  processing),  compaction 
dens  ty.  and  high  tenperaLu-e  annealing.  Substitution  of  copper 
eiertricrl  conductors  did  not  adversely  effect  cable  performance  if 
'at  -  i  ea-t  i  on  parameters  were  appropriately  aejusted  Preliminary  gamma 
irradiation  tests  on  bulk  MgO  cablr  indicate  that  the  gamma  flux 
deerposes  •rsuletion  r*si st«-c«  br  an  order  of  magnitude  to  5  x  10 
exp  9  oneg.-i  ft  at  450  e*r  0  C.  -LRA  citation  05:008476) 

Primary  Keywords  Electric  Cables-  Fftf  Reactor;  Lmfbr  Type  Reactors; 

Breakdown,  Cle-t  i c« 1  Insulation;  Magnesium  Oxides; 

Per f Ormtncf :  Reactor  I n st r um«n t e t i on 

Seronde-v  Keywords  FRDA/21 3  b^O ,  ERDA/220600;  NT1SDE 

D  st noutior  Restriction  Microfiche  comes  only. 
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(PULSE  GENERATORS;  SWITCHES.  CLOSING) 
iPulsn  Forming  Lines;  Gas  Gaps.  Elactricel) 

HIGH  VOLTAGE  NANOSECOND  PULSE  GENERATOR 

C  2«va ' es 

r'-V  Fort  Monmouth,  HJ  07703 

J.-.te-im  tecnr  cal  rapt,  no  5.  1  May-31  Oct  79  (07/1980). 

Availability  AD-A087  291/1 
NT1S 

A  parallel  Blumlein  circuit,  combined  with  a  spark  gap  ewitch,  wee 
designed  for  operation  at  24  kV.  5,000  A  peak.  Tests  were  conducted 
w>th  a  single  Blumlein  with  a  10  ohm  load.  Because  of  problems  with 
breakdown  in  the  triggered  spark  gap,  e  slightly  larger  spark  gap  was 
Substituted.  An  acceptable  pulse  >s  delivered  fro*  the  pulse  forming 
network  after  ao'iustmgnt  of  the  inductive  elements  m  the  network. 

; Autho  r  > 

Primary  Keywords  Puls#  Generators;  T#*  Lasers;  Trigger  Circuits; 

Spark  Gaos;  Electrical  Networks,  Electrical  Loads; 
High  Voltage.  Pulse  Rate;  Transistors 
Sccc.ndi ry  Keywords  Blumlein  Circuits.  Avelench*  Transistor*; 

NT  I SDODY A ;  NTISDODA 
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(BREAKDOWN  STUDIES:  INSULATION,  MATERIAL) 

CG«».  fltctric*!.  Gas) 

HIGH  VOLTAGE  RESEARCH  (BREAKDOWN  STRENGTHS  OF  GASEOUS  AND  LIQUID 
INSULATORS)  AND  ENVIRONMENTAL  EFFECTS  OF  DIELECTRIC  GASES-  SEMIANNUAL 
Rf!>ORT,  APRIL  1,  1  9  7  9-  SEPT  EMBCR  30.  I9?9 

L.G.  Chri  itophprou,  D  R.  James.  R.Y.  Pa  >  ,  R  .  A .  Mathis  and  I.  Slu*rs 

Ooh  Ridga  National  Lab.  Oak  Ridga,  Tn  J’833 
(01/1980  > . 

Ava 'lability:  ORNl/TM-7175 

N1IS 

A  number  of  gas  mixturei  ara  suggested  for  i ndust r i al -*ca 1  a 
testing  Electron  attachment  rate*  were  measured  and  unfolded  tc  giv# 
at  tachm#nt  t'-on  section  functions  f0r  CC1  sub  3  F,  CC1  sub  2  F  sub  2 
.  and  CC1F  sub  3  aach  in  N  sub  2  ,  and  for  CC1  sub  3  F  in  Ar. 

Elactrcn  attachment  ratas  wara  measured  also  for  n-C  sub  6  F  sub  14 
in  bath  Ar  and  N  sub  2  .  Th#  affacts  of  molecular  structura  on 
anargy,  cross  fact -on,  and  lifetime  of  nagativa  ion  statas  of  orgai’c 
molecule*  wara  considered.  A  study  was  mad#  of  tha  potantial  rola  cf 
alactrcn  detach-ient  m  breakdown  Tha  rola  of  dipolar  scottaring  of 
al*et'onj  in  inhibiting  braakdown  was  investigated  Tha  nature  cf 
lyin' g i st s  among  constituents  of  a  gas  d'alactric  mixture  is 
a  scussao  Examples  ara  cited  from  recant  breakdown  measurement s 
Breakdown  measurements  «n  plane-plane  geometry  war#  made  for  CF  sub  A 
.  1.1.1-CN  »uc  3  CF  sub  3  ,  and  CHF  sub  3  .  Similar  measurements  were 
conducted  with  binary  mixtures  containing  on*  of  (c-C  sub  4  F  sub  8  . 
S'  sub  6  )  and  one  of  (CF  tub  4  ,  CH  sub  2  F  sub  2  .  1.1,1-CK  sub  3 
CF  sub  3  .  CH  sub  2  F  sub  2  ).  Of  special  interest  in  these  results 
wara  observed  synergisms  and  tha  affect  of  dipole  moment  on  the 
breakdown  strengths.  Tha  initial  fragmentation  of  1,1, 2~C  sub  2  Cl 
sub  3  F  sub  3  under  electron  impact  was  studied-  Final  decomposition 
products  of  sperked  SF  sub  4  /2~C  sub  4  F  sub  6  mixtures  were 
identified  and  quantified.  The  braakdown  products  of  SF  sub  6  ware 
studied.  Impulse  measurements 

Primary  Keywords:  Chlorinated  Aliphatic  Hydrocarbons;  Dielectric 
-  Materials;  Fluorinated  Aliphatic  Hydrocarbons; 

Fluorinatad  Aromatic  Hydrocarbons ,  Hexane;  Sulfur 
Fluorides;  Anions;  Breakdown;  Cross  Sections; 
Electric  Fields;  Electron  Attachment;  Electron 
Detachment 

Secondary  Keywords:  ERDA/ 36 06 0 3 ;  ERDA/640304;  Dielectric  Breakdown; 

NTISDE 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Systems) 

MEASUREMENT  TECHNIQUES  FOR  HIGH  POWER  SEMICONDUCTOR  MATERIALS  AND 
DEVICES.  ANNUAL  REPORT.  OCTOBER  1.  1  977 -SEPT EMBER  30  .  1978 
National  Bureau  of  Standards.  Washington.  DC  National  Engineering  Lab.; 

Department  of  Energy. 

No.  NB5 IR- 79-1736 .  144p  (10/1979). 

Availability;  DDE/RA-0041 
NT  1 S 

Results  of  N6S  research  directed  toward  the  development  of 
measurement  methods  for  semiconductor  materials  and  devices  which 
will  lead  to  more  effective  use  of  high-power  semi  conductor  devices 
in  applications  for  energy  generation,  transmission,  conversion,  end 
conservation  ere  reported.  It  responds  to  national  needs  arising  f’-om 
the  rapidly  increasing  demands  for  electricity  and  tha  present  crisis 
in  Mating  long-term  energy  demands.  Emphasis  is  on  the  development 
of  measurement  methods  for  materials  for  thyristors  and  rectifier 
diodes.  Application  of  this  measurement  technology  will,  for  example, 
enable  industry  to  make  devices  with  higher  individual  power-hondl i ng 
capabilities,  thus  permitting  vary  larga  reductions  in  the  cost  of 
power-handling  equipmant  and  fostering  the  development  of  direct 
current  (dc>  transmission  lines  to  reduce  energy  waste  and  required 
r ighti-of-wey .  Tha  major  tasks  under  this  project  are  to  evaluate  the 
use  of  thermally  stimulated  current  end  capacitance  measurements  and 
other  deep  level  measurement  techniques  as  a  means  for  character izing 
1 1 f e 1 1 me -control  1 i ng  or  leakage  source  defects  in  power  grade  silicon 
material  and  devices  and  to  develop  procedures  to  enable  spreading 
resistance  measurements  of  thyristor  starting  material  and  laye- 
profiles  to  be  mado  on  a  reliable  basis.  (ERA  citation  05:006099) 
Primary  Keywords:  Semiconductor  Devices;  Semi  conductor  Materials. 

Measuring  Methods;  Operation;  Performance  Testing; 

Research  Programs 

Secondary  Keywords:  ERDA/420800;  NTISDF 
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(ENERGY  STORAGE,  MECHANICAL;  ENERGY  STORAGE,  INDUCMVE;  SWITCHES. 
OPENING;  SWITCHES,  OPENING) 

(Rotating  Machines.  Inductors;  Mechanical;  Explosive  Fuses) 

DESCRIPTION  OF  THE  ENERGY  SOURCE  PROJECT  DELIVERING  1  MEGA  JOULE  IN  1 
MICR0SFC0ND 

F.  Oam i da u  and  C.  R i Oux 

Paris  University,  Orsay,  Franca 

No.  I F -  3 ,  J)p  (Q4/1  972) 

Availability  N74-17454/1 
NTIS 

Th#  project  for  e  high  energy  source  delivering  one  MJ  in  one 
microseco  d  usmg  e  unipolar  eutoe«ctted  ironless  rotating  generator 
is  presented.  Three  subsystem*  are  detailed:  (1)  the  primary  source 
mentioned  above,  delivering  on#  Mj  in  0.1  second  with  one  MA  current 
counted  to  a  magnetic  storage  coil,  (2)  a  primary  transfer  coil  with 
high  #f *  - i ency  (transfer  time  1P0  microsecond  and  associated 
sw •  ♦  1  •  ng  gear,  end  (3)  a  secondary  transfer  coil  to  reach  one 
mi r r' saccnd.  Circuit  breakers  required  for  the  various  connections 
are  detailed  with  regard  to  mechenicel  devices  end  exploding  wire 
techniques  Mutually  coupled  *nductances  used  for  high  efficiency 
transfer  ar#  described  and  tha  sequence  of  switch  operations  detailed. 
Primary  Keywords.  Circuit  Breakers;  Electric  Energy  Storage, 

Electrical  Engineering;  Electromachani cal  Devices; 
Impulse  Generators;  Electric  Fuses;  Electric  Power 
1 ransmi ss* on .  Electrical  Insulat’on;  Energy 
Conwe-sion  Efficiency.  Inductance 
Secondary  Keywords  NASA 
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C  ENERGY  STORAGE ,  MECHANICAL;  SWITCHES,  OPENING) 

(Rotating  Machines,  Mechamcel) 

FUSION  R /D  ON  ADVANCED  FUELS,  MONOPOLAR  GENERATORS,  CIRCUIT  BREAKERS 
AND  T0KAMAK  DIAGNOSTICS 

W  E.  Drummond 

University  of  Texes  #t  Austin.  Electric  Power  Research  Inst..  Palo 
Alto,  Calif. 

,'»nal  r*pt  .  (09/1975). 

Availability  PB-Z4S  322/05T 
NT  IS 

Tha  general  purpose  of  this  program  was  two-fold:  (1)  To 
investigate  theoretically  the  potential  for  the  use  of  edvaneed  fuel 
cycles  and  direct  conversion  -n  Tokanak  systems  end  the  development 
of  automated  data  acquisition  systems  for  tokemeks,  and  (2)  to 
explo-e  both  theoretically  and  exoer i mental ly  the  potential  of 
homeoo 1  a r  generators  and  inductive  energy  storage  devices  as  power 
supplies  far  future  fusion  experiments  The  general  outline  of  the 
program  is  discussed;  a  detailed  description  of  the  work  don*  in  eech 
area  is  given,  and  a  budget  showing  the  actual  expenditures  incurred 
in  the  performance  of  the  work  is  given. 

Primary  Keywords  Nuclear  Fusion;  Nuclear  Fuel  Cycles:  Circuit 
Breakers;  Energy  Storage;  Numerical  Analysis 

Secondary  Keywords-  Tokameks,  HTISEPR! 
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(PULSE  GENERATORS) 

i Tr i gger ) 

HIGH  SPEED  TRIGGER  5YS*EM  FOR  TOTAL  DEPOSITED  ENERGY  MEASUREMENT  IN  » 
LIQUID  ARGON  CALORIMETER 

J  E  .  Grund 

Stanford  Research  Institute,  Menlo  Park,  CA  94025 

No.  CONF-  781  0  33-28  .  3p  UC/1978). 

Availability  SI AC-PUB-2216 
NT  IS 

A  system  to  produce  trigger  signals  measuring  th#  total  energy 
deposited  m  the  liquid  argon/lead  shower  counters  of  the  SPERR  Mark 
II  Detector  at  the  Stanford  Linear  Accelerator  Center  it  described. 
Tha  trigger  signals  are  developed  by  summing,  filtering,  and 
discriminating  tha  signals  from  several  thousand  preampl i f i ars 
connected  to  the  liquid  argon  detector  strips.  The  system  requirement 
of  trigger  information  430  ns  after  a  particle  has  entered  the  shower 
counter  led  to  e  special  filter  design  in  whtch  a  leadng  edge 
sampling  technique  was  utilized.  A  filtered  Signal  representing  the 
total  deposited  energy  i*  measured  by  a  fast  level  di scr imi net or  that 
is  strobed  in  synchron i zat < on  with  tha  a  exp  ♦  e  exp  -  beam  crossing* 
of  the  SPEAR  storage  ring.  This  sampling  of  the  filtered  waveform 
produces  a  digital  output  that  is  delivered  to  the  trigger  logic 
(ERA  ci tat  ion  04:024387  ) 

Primary  Keywords:  Shower  Counters;  Trigger  Circuits;  Amplifiers; 

Argon;  Design,  Efficiency;  Filters;  Liquids;  Logic 

Circuits;  Preampl i f i ers;  Signals;  Stanford  Linear 

Accelerator  Canter 

Secondary  Keywords:  ERDA/440 1 04 ;  ERDA/430303;  NTISDE 
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(BREAKDOWN  STUDIES) 

(Electrodes) 

HIGH  VOLTAGE  BREAKDOWN  INITIATED  BY  PARTICLE  IMPACT 
J.F.  Fri ichtenicht,  D-0.  Hanson  and  J.C.  Slattery 
Space  Technology  Lobs  Inc.  Redondo  Beach,  CA 
No.  NASA -CR-6 3 185 »  9p  (04/1965). 

Av#: lability:  N65-25407 

NT  IS 

Primary  Keywords:  Electrode;  Gap;  Impact;  Particle;  Voltage  Breakdown; 

Acceleration;  Breakdown;  Dependency;  Experiment; 
Formation:  Gas;  High  Voltage;  Polarity;  Steel; 
Stress;  Voltage 
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(BREAKDOWN  STUDIES.  SWITCHES.  CLOSING) 

(Vficuu:-.  Electrical:  Vacuum  Gaps.  Self) 

EMISSION  CHARACTERISTICS  OF  AN  EXPLOSIVE  GALLIUM  CATHODE 
G.N.  Fursui  and  V.M.  Zhukov 

A. A.  Zhdcnov  Lenningrad  State  University,  lenningred.  USSR 

Soviet  PMy* i cs-Tnchn i r a  1  Physics,  Vol.  19*  No.  6,  PP  804-807  (12/1974). 

'rtm,  From  Zhurnal  Tekhn  i  chesko  i  Fizikl  44.  1280-1286  (June  1974) 

The  temporal  character i st i cs  and  emission  properties  of  the 
initial  stages  of  vacuum  breakdown  are  studied.  An  attemt  is  made  to 
dist'nguisr.  processes  related  to  the  parameters  of  the  external 
circuit  fro*  those  due  diractlyto  th#  emission  properties  of  the 
cat‘i,d./.  The  delay  times  and  switching  times  #r#  measured  during  the 
de>.  p  1  opmer  t  of  vacuum  breakdown  on  the  surfaces  of  liquid  and  solid 
gall* um  with  a  limited  emitt*ng  surface  and  on  extended  electrodes. 
The  explus? va-emi ssi on  current  displays  saturation  duo  to  the  limited 
cathode  emissivity.  10  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Explosive  Cathode  Emission; 

Temporal  Resolution;  Daley  Measurement;  Switching 
Tim#  Measurement 

COPYRIGHT:  1974  AMERICAN  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

'hI'h-VOITAOE  CHARACTERISTICS  or  *  IAROE-OAP  COAXIAl-CYlINDER  EEECTRODE 
K.F  Kcral 

Lewis  Research  Canter,  Cleveland.  OH 
No.  NASA-TN-D-3949.  24p  (05/1967) 

Availability:  N67-24617 

NT  I  S  , 

The  splicing  and  termination  of  undorground  electrical 
distribution  cabla  requires  that  the  integrity  of  coble  conductor  end 
insulation  be  maintained  throughout  its  length.  A  large  number  of 
commercial  cable  splice  and  termination  kits  ar*  evailabl*  which  ere 
cli.Ftd  to  fulfill  these  r*qu i rements .  The  Civil  Engineering 
Laboratory  (CEL)  was  requested  to  investigate  the  suitability  of 
these  k,ts  for  use  at  Naval  shore  facilities.  Of  special  interest 
were  th-  si  p-on  cable  solic*  and  cable  termination  for  Solid 
dielectric  insulated  cabla.  These  slip-on  devices  proved  to  be  th# 
e«-i*st  and  fastest  to  install  with  good  r aproduc i bi 1 i ty .  and  tM# 
electrical  characteristics  wore  as  good  as.  or  batter  than,  tha  other 
types  of  cabla  splice  and  cabla  termination  kits  tasted.  (Author) 
Primary  Keywords:  Concentric  Cylinder,  Electrode;  Performance 

Character i st  >  cs;  Condi t i oning;  Currant ; 
Electrogenerator;  High  Voltage;  Insulation;  Leakage; 
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(  1NSUI AT  I  ON  ,  MATERIAL) 
(Solid) 


DESTRUCTION  OF  POLYMER  DIELECTRICS  BY  PARTIAL  DISCHARGES 

M.A.  Bagrov ,  M.A.  lufbinov  ar>d  E.A.  Gar#g«shav 

Institute  Of  Physics.  Academy  of  Sciences  of  th#  Azarfaaidzhan  SSR , 
Seku.  USSR 

5»vi*t  Physi  cs-Tachni cal  Physic*.  Vol .  20,  No.  1.  pp  55-57  (  07/1975). 

Trans.  From  Zhurnal  T akhr * chasko i  Fiziki  45.  93-96  (January  1975) 

Tha  influanca  of  th#  *n«rgetic  characte-i  St  i  cs  of  individual 
"lC-oscop'C  discharges  on  tha  dastruct.on  (erosion)  of  polyethylene 
has  boon  studied.  Th#  destruction  of  a  polymnr  dielectric  by  partial 
discharges  is  shown  to  ba  due  primarily  to  th*  energy  which  is 
transferred  directly  to  th#  surface  of  th#  dielectric  where  it  is  in 
contact  wth  th#  microscopic  discharges.  5  Ref*. 

•rim#ry  Keywords  Polyethylene  Insulation;  Partial  Discharges; 

Insulation  Destruction;  Microscopic  Discharge; 

Ena-  3 v  Releose 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

THFRMAL  ANODE  INSTABILITY  IN  THE  PREBREAKDOWN  STAGE  OF  VACUUM  BREAKDOWN 
V . A  Nevrovskii 

All-Union  Institute.  Moscow.  USSR 

So>..et  Physics-Technical  Physics.  Vol.  23.  No.  11,  pp  1317-1322 

(11/1974) 

Trans.  From-  Zhurnal  T  *k  hn  i  chask  o  i  Fiziki  44.  2301-2304  (November  19747 
local  anode  heating  by  tha  prabreakdown  f iel d-emi ssi on  current  is 
studied.  Evaporation  of  tha  anode  and  of  adsorbed  films  on  th#  erode 
is  examined  In  tha  prabreakdown  stage  of  vacuum  breakdown,  the  anode 
heating  can  become  unstable  even  before  an  electron-ion  avalanche 
appears  in  th#  vapor.  This  instability  is  due  to  th#  additional  heat 
#%il  ;tior>  at  th*  erode  which  results  from  increased  electron  current 
associated  with  ionization  of  th#  vapor  produced  by  tha  hot  enoae. 

24  s«s 

Pr,riary  Keywords:  Vacuum  Breakdown;  Prabreakdown  Current)  Anode 
Heating;  Metal  Vapor;  Electron  Avalanche;  Ion 
Avelench# 
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(Electromagnetic  compatibility) 

(  L  i  ghtm  ng) 

LIGHTNING  EFFECTS  RELATING  TO  AIRCRAFT:  PART  III.  MEASUREMENTS  OF 
LIGHTNING-INDUCED  VOLTAGES  IN  AN  F4H-1 

J  .  A  .  PI umer 

General  Electric  Co.  Pittsfield,  MA  01201 

Fine.  r*»t.  Nov  71-Jen  73  No.  SRD-72-054-3 ,  122p  (03/1973). 

Availability:  AD-910  154/SST 

HTIS 

Measurements  of  possible  1 i ghtn i ng- i nrfuced  voltages  on  several 
electrical  ci-cuits  within  an  F4H-1  aircraft  ere  reported.  The 
measurements  were  made  using  the  transient  analysis  technique  in 
which  simulated  lightning  currents  identical  in  waveshape  but  reduced 
in  amplitude  from  that  of  natural  lightning  are  Passed  through  the 
aircraft.  T h#  resulting  induced  voltages  are  than  scaled  upward  in 
direct  proportion  to  natural  lightning  amplitude.  When  scaled  to  a 
scale  lightring  stroke  of  200.000  amperes  as  described  in 
MIL-8-5087B.  Para.  3. 3. 4. 5,  voltages  induced  in  the  measured  circuits 
ranged  between  several  millivolts  and  several  thousand  volts.  Factors 
influencing  the  susceptibility  of  a  particular  circuit  included 
circuit  routing,  function,  electrical  return  path  and  exposure  to 
direct  contact  with  lightning  currants  at  extremities  such  as  NAV 
lights  and  pitot  heaters.  The  circuits  receiving  the  highest  induced 
voltages  induce  those  in  which  associated  components  have  bean 
damaged  as  reported  in  actual  F-4  lightning  stroke  incident  reports. 
The  results  indicate  that  a  combination  of  voltage  limiting  spark  gao 
devices  end  lower  voltage  surge  suppressors  may  be  effective  in 
limiting  many  of  these  voltages  to  safe  levels,  but  the  maximum 
transient  voltage  withstand  levels  of  connected  avionic  nno  power 
system  equipment  should  be  determined  before  maximum  safe  voltage 
limits  can  be  established.  Th#  advent  of  solid  state  avionics  and 
ncnmetallic  structural  materials  in  futuro 

Primary  keywords:  L  *  yhtn i ng_Jet  Fighters;  Jet  F i ght *r a_Elect r i cal 

Equipment;  Transients;  Damage  Assessment;  Voltage; 
Simulation;  Electric  Discharges;  Electronic 
Equipment:  Composite  Materials,  Circuits: 
Interference;  Lightning  Arresters;  E 1  act romagnet i c 
Coupe  1 1 b i 1 i ty 

Secondary  Keywords:  Avionics;  F-4  Aircraft;  Lightning  Strikes 
Sidewinder;  NTISDODYD 

Distribution  Restriction:  Distribution  limitation  row  removed. 
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(BREAKDOWN  STUDIES:  BREAKDOWN  STUDIES) 

(Vacuum,  Electrical;  Electrodes) 

MOTION  OF  THE  CATODE  SPOT  OF  A  VACUUM  ARC  IN  AN  INHOMOGENEOUS  MAGNET 
FIELD 


IC 


I.  I.  Akimov  and  A.  A  Andreev 

Khar • k o v  Phy s i co t #c hn i cs 1  Institute.  Academy  of  Sciences  of  the 
Ukrainian  SS* .  Khar'hov.  USSR 

Sovia*  recoil  -.el  Physics  letters,  Vol.  3,  No.  12.  pp  525-S26  (  12/1977). 
Tr#na  From  Pis’ma  Zhurnal  T ekhn i chesko i  Fiziki  3.  1272*1275 
(December  1977) 


6  Re* s . 


Primary  Keywords  Vacuum  Are;  Cathode  Soot:  External  Magnetic  Field; 

Soot  Motion:  Retrograde  Motion;  Cold  Cathode 
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(ELECTROMAGNETIC  COMPATIBILITY) 

( l i ghtn i ng) 

LIGHTNING  EFFECTS  RELATING  TO  AIRCRAFT:  PART  II.  CHARACTERISTICS  OF 
SIMULATED  LIGHTNING  FLASHES  AND  THEIR  EFFECTS  OH  l ICHTN1NG  ARRESTERS 
AND  AVIONIC  EQUIPMENT 

F.A.  Fisher,  B.  Mecchieroli  and  D.l.  Jones 
General  Electric  Co,  Pittsfield.  MA  01201 

Final  rapt.  15  Nov  6F-15  Oct  71  No.  5RD-72-054 -2 .  94p  (01/1972). 
Availability:  AD-900  245/2ST 

NT  IS 

Maasureaients  were  made  of  the  degree  to  which  a  lightning  arrester 
could  lim.t  the  voltage  on  avionic  equipment  when  an  external 
lightning  arrester  was  struck  by  *  simulated  lightning  stroke.  The 
tests  show  that  breakdown  is  not  an  i nstantene jus  affair,  but  rather 
takes  many  microseconds.  Measurements  taken  near  #  point  which  is 
struck  indicate  that  the  air  around  any  protrusions  w-11  ba  in  a 
state  of  electrical  breakdown  whenever  the  electrical  field  strength 
et  the  aircraft  surface  approaches  1 0 0  kV/meter.  Electrical 
discharges  tend  to  limit  th#  field  strength  to  that  value.  thus 
defining  the  electrical  environment  to  wh'ch  th#  avionics  equioment 
is  subjected.  Data  is  presented  showing  how  the  impedance  affects  the 
voltages  impressed  on  avionic  equipment  t-yfg  e  the  spark  gaps  in  the 
protecting  lightning  arrester  break  down.  Mea su r pment s  war#  made  of 
tha  spectral  density  of  radiation  from  long  electrical  arcs  used  to 
simulate  lightning  strokes  to  aircraft.  The  relative  empl'tude  at 
different  free  encies  seer-s  to  tore*  with  that  observed  from  natural 
lightning,  falling  at  n  1/f  rat#  in  the  vicinity  of  1  MHz.  (Author*Pl) 
Primary  Keywords  Lightning  Ar raster *_A i reraft ,  A i r f r am#s_L i ght n i ng . 

Simulation.  Burning  Rata;  Airplane  Panels;  Sparks; 
Shock  Waves.  Compos*  te  Motenals;  Acoustic 
Impedance.  Electromagnetic  Shielding;  Electric 
Fields.  Electric  Arcs.  Voltage;  Air;  Electrodes; 
Damage 

S#ccnd#rv  * rywords  Ay-on.c*:  F*106  Aircraft;  F-4  Aircraft,  HTISDOOXD 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

R.F  SHIELDING  PERFORMANCE  OF  REINFORCED  METAL  FILLED  CONDUCTIVE 
PLASTIC  FIAT  GASKETS 

J.E.  Ehrreich  and  M.  Nimoy 

Chomerics.  Inc..  Plainville.  MA 

IEEE  Transactions  Or  Electromagnet ic  Compatibility.  Vol.  7.  No.  1,  pp 
50-54  (03/1965). 

A  paper  presented  at  th#  Fifth  Annual  Symposium  introduced  this 
group  to  thp  remarkable  R.F.  shielding  potentials  of  the  electrically 
conductive  elastic  materials  based  on  the  new  tvpes  of  spherical 
motel  filings.  It  wa®  stated  in  this  paper  that  th#  conductive 
plastics  hove  volume  resistivities  as  low  as  JE-5  ohm  centimeters 
end.  when  pi ouer ! y  used  in  a  flange,  would  give  total  attenuations  in 
to  rai)«  of  75  to  100  db  over  the  frequency  rang#  of  50  kc  to  10  Gc - 
Furthnr  testing  during  the  past  year  has  established  that  these  are 
con  se r  .at '  v#  figures.  1  Refs. 

Primary  Keywords;  Conductive  Plastic;  EMC  Shielding;  100  db 

Attenuation;  75  kHz-10  Ghz  Bandwidth;  Easily  Machined 
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(ELECTROMAGNETIC  COMPATIBILITY) 

(Grounding  And  Shielding) 

SHIELDING  EFFICIENCY  CF  ELECTRICALLY  CONDUCTIVE  PROTECTIVE  COATINGS  FOR 
MAGNiSlUM  AND  ALUMINUM  SURFACES 

A  l  Albin 

Fairchild  Space  and  Defense  Systems,  Syossett,  NY 

1EEF  Transactions  On  E 1 ec t romagnet i c  Compatibility.  Vol.  EMC-6,  No.  2* 
pu  31-35  (07/1964). 

Although  several  proprietory  finishes  *iav«  been  available  for 
aluminum  end  rsj'.eji'jm  nrr-„ction  from  ctrrosion,  the  electrical 
prooert-es  at  radio  ‘'fancies  have  never  been  sufficiently  defined. 
In  o-der  to  evaluate  l»»  relative  merits  of  such  finishes  for 
aluminum  ard  magn#  u».  .*  test  program  was  established.  Fixtures  were 
designed  to  measure  bonchr-.g  impedance  from  DC  to  RF,  and  to  evaluate 
shiold'-g  efficiency  and  insertion  loss  from  gaskets  used  in  joint 
mU-rfari-i  M.:rkBw  differences  in  performance  were  observed  between 
the  'oJio  1  ea-..ency  sh:wldmg  obtained  at  radio  frequencies  and  the 
h-:r«*ng  *'peSt'ic«  measurements .  indicating  that  the  commonly  used 
-itf'ion  of  DC  or  RF  b-nd*ng  impedance  is  not  sufficiencly  sensitive 
tr  iruvidr  good  control  of  conductive  coatings.  Corrosion  tests 
ind  c /ted  several  finishes  would  be  acceptable  from  both  the 
corrosion  and  electrical  v ' ewpo  n  t  0  Refs. 

Primary  Keywords  EPI  Shielding;  Wideband  Measurement;  Moving  Parts; 

Corrosion  Resistance:  Metal  Coatings;  Life  Teat 
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(SWITCHES,  OPENING) 

(Explosive  Fuses ) 

*HE  PERFORMANCE  OP  ELECTRICAL  FUSES  UNDER  IMPULSIVE  CONDITIONS  I : DC 
SUPPLIES 

C . f .  Whee 1 er 

Imperial  College  Of  Science  And  Technology.  London,  UK 

Journal  Of  Physics  D:  Applied  Physics.  Vol.  5.  No.  1,  pp  133-140 

( Cl/  1  972  ) 

The  act'on  integral  is  used  to  evaluate  th#  rupturing  tines  end 
rupturing  currents  of  fuse  elements  in  inductive  circuit*.  With  a 
actable  choice  of  variables  it  is  shown  that  all  fuses  and  circuits 
can  be  represented  by  the  one  equation  end  there  is  excellent 
agreement  w*th  measurements  mad*  on  copper  fuses.  Particular 
fle-'tio"  i  given  to  the  stored  magnetic  energy  at  the  time  of 
r  i  tee  s  nee  this  energy  has  to  be  dissipated  in  the  ruptured  fuse 
mr.for.oj  Again,  with  a  suitable  choice  of  variables,  a  general 
relation  between  current  cut  off  ratio  and  pre-arcing  energy  is 
•*pr  i  #d  Tha  existence  of  a  maximum  in  this  relation  has  been  known 
fer  men\  years  but  th#  treatment  her#  put*  th*  whole  problem  0n  a 
ceneal  quantitative  basis.  Impulsive  performance  is  considered  in 
conjunction  with  steady-state  performance  in  e  quest  for  the  best 
fuse  element  material.  Silva-  appear#  to  be  the  outstanding  material, 
with  t h#  m.>ch-used  copper  some  way  down  in  the  list  of  metals. 
f  nilly.  th#  impulsive  pressure  produced  in  cartridge  fuses  i* 
c--*’ -fared  a-d  good  qualitative  agreement  with  measurements  obtained 
m  i he  case  of  a  treatment  based  on  radiation  pressure.  12  Ref*. 
F'-m'v  Keywc-cts  E«nlovv*  Fuse:  Inducti  Creepage  Discharge;  Tap 
Water;  Dielectric  Surface;  Flange  Length;  Solid 
Permittivity:  Field  Configuration;  Puls*  Length 
rCpYRlGH-*  J97?  the  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

THE  ROLE  OF  POSITIVE  IONS  IN  HIGH  VOLTAGE  BREAKDOWN  IN  VACUUM 
H.C.J.C.R.W.  Bourne*  and  J.G.  Trump 

Massachusetts  Institute  of  Technology,  Camb>*idg*.  MA 
Availability-  PB168  912 
NTIS 

Measur»m»nt s  ware  made  of  tha  electron  emission  from  targets  of 
aluminum,  steel,  magnesium,  copper,  gold,  and  lead  when  bombarded  by 
ions  from  hydrogen,  helium,  nitrogen,  xen.n,  end  mercury.  The  ions, 
whose  energy  was  varied  over  the  range  fr  m  10  to  140  kilovolts,  were 
produced  by  ionization  of  the  residual  gaj  in  the  anode  electrode  and 
emerged  through  a  smeil  opening  into  an  essentially  uniform 
accelerating  field  An  initial  rapid  rite  m  electron  emission  with 
ion  energy  was  followed  in  all  cases  by  a  slow  linear  increase.  The 
emss'on  ratio  varied  f'om  2  to  20  ana  was  maximum  for  nitrogan  ions 
or  steel.  The  dope. fence  on  extractive  gradient  at  the  bombarded 
mete l  surface  was  slight  and  no  simple  dependence  on  the  nature  of 
the  i on  or  of  the  bombarded  metal  was  observed.  The  significencw  of 
these  measurements  on  the  olectron-ion  interaction  theory  of  high 
vo. tag®  breakdown  in  vacuum  is  discussed.  (Author) 

Primary  Keywords:  Ion  8ombarament_Vaeuum;  Secondary  Emi ssi on_Metal s: 

Eloctrons;  Ions;  Voltage;  Gas  Ionization;  Aluminum; 

Steel.  Magnesium;  Copper;  Gold;  Lead;  Hydrogen: 

Heliim;  Nitrogen;  Xenon;  Mercury 
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(PdLSE  GENERATORS) 

( Capa r  1 1 c '  Banks) 

CjFRt  V  °ULSE  GENERATOR  WITH  AMPLITUDE  OF  1.000.000  A  AND  STABILITY  OF 
♦OR-  0.001  AT  A  REPETITION  RATE  OF  TWO  HZ 
B  F.  Bayanov,  A.V.  Ilin.  V.N.  Pakin.  A.P.  Panov  and  G.I.  Silvestrov 
CTD  Wr  ■  ghfPatte'San  AFB,  OH 
No  FTD-ID(RS1T-1291“7? ,  16p  (08/1977). 

’rans  Fr  dm :  Trudy  Vsesoyuznogc  Soveshchan i va  po  Uskoritelyam 

ZaryarhennyKh  Chastits-  Vol.  1.  pp  283*286  (1970)  By  C  S. 
Hack 

Avai iabi 1 i ty :  AL-A049  390/85T 

NTIS 

It  s  often  necessary  to  create  powerful  generators  which  operate 
on  x "  mductive  load  in  order  to  obtain  strong  magnetic  fields,  as 
w  as  tc  use  pulsed  systems  in  acceleration  equipment.  Furtliermor e, 
exper i me- 1 a  1  conditions  sometimes  place  limitations  on  the  duration 
and  form  of  the  current  pulse  and  the  stability  of  current  amplitude, 
eng  also  require  high  operating  reliability  This  report  examines  a 
generator  which  providos  a  unipolar  sinusoidal  current  pulse  with  a 
base  length  of  1.2  ms  and  an  amplitude  of  1,000,000  amperes.  It  is 
stable  with  precision  of  ♦  or  -  0.001  at  a  repetition  rats  of  several 
hertz  fc r  an  inductive  load  of  0.1  microhenry. 

Primary  Keywords  Pulse  Generators;  Inductance.  Acceleration;  Magnetic 
Fields;  Gates( C i rcui t s ) ;  Rel i abi 1 i ty ( Elec troni cs) ; 
Thyristors;  Pulse  Transformers;  Voltage  Regulation; 
Caoacitors;  Translations;  USSR 
Secondary  Keywords;  NT1S00DXA 
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(ENERGY  STORAGE.  MECHANICAL) 

(Rotating  Machines) 

POSSIBILITY  OF  USING  A  M0M0P01AR  GENERATOR  AS  A  PULSE  GENERATOR 

A  K.  Das  Gupta 

Regional  Engineering  College.  Rourkela,  Orissa,  India 

I  FEE  Transactions  On  Power  Apparatus  And  Systems,  Vol.  PAS-87,  No.  3. 
pp  650-655  (03/1968) 

A  bomo polar  machine  has  been  analyzed  to  ascertain  whether  it  is 
possible  to  use  it  as  a  hi gh-current ,  low-voltage  pulse  generator.  A 
transient  expression  for  the  field  flux  has  been  deduced  and  the  time 
constant  determined.  The  effect  of  the  eddy  currents  produced  in  the 
solid  metal  body  of  tha  machine  has  been  included  end  an  expression 
for  the  flux  density  due  ty  eddy  currents  has  been  deduced,  as  well 
as  mn  expression  for  the  transient  current  in  the  magnetizing  coil. 

7  Refs. 

Primary  Keywords*.  Homooolar  Generator;  Horizon):*!  Design;  Theory; 

Field  Flux  Expression;  Eddy  Currents;  Transient 
Current  Calculation 
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(ENERGY  STORAGE.  MECHANICAL  ) 

(Rotating  Machines) 

POL  SEP  HIGH-VOL ' AuE  AND  HIGH-CURRENT  OUTPUTS  FROM  M0M0P0LAR  ENERGY 
STORAGE  SfSTEM 

R  D.  Ford.  0.  Jenkino.  W  M.  Luptor.  an-1  J.M  Vitxo  it,sky 

Navel  Research  ,nb.  Washington,  DC  203. I 

The  Review  Of  Scientific  Instruments,  fol .  52.  Ho  5.  pp  694-697 
( 05/ I  98  I  > . 

Pul«*d  energy  source  with  a  versatile  output,  using  self-excited 
homotoia  generator  for  the  initial  storage  of  energy,  has  been 
developed  l arge  energy  storage  of  th-s  i ner t i a  1  - i nduct i va  system 
provide'-  m  attractive  option  for  satisfying  pulse  power  requ  i  r  ements 
a  s  sc  r  i  a  r  „  with  such  applications  as  plasma  confinement  and  heating, 
slrtfo-n-niic  acceleration  of  projectiles,  and  with  production  of 
intP'se  'adiation.  These  applications  require  high  rate  of  energy 
delivery  to  the  load  at  specific  current  and  voltage  levels,  have 
baer  obtained  by  i ncorporat i ng  unique  current  interrupting  system. 

The  overall  pulsar  effic.ency.  which  depends  senstively  on  the  load 
cSai-actan  sties  was  measured  ove-  a  range  from  10X  to  more  than  905.' 
for  different  pulser-load  circuit  errnngemnn  *  s .  10  Refs. 

primary  Keywords.  Self-excited  Homopolar  Generator;  Inductive  Store; 

Transfer  Efficiency:  Opening  Switch;  Load 
Cons i derat ; ons 
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PERMISSION 


10215 

(BREAKDOWN  STUDIES) 

(Surface  Flashover' 

TEMPERATURE  DEPENDENCE  OF  surface  flashover  voltage  OF  POLYETHYLENE  XH 
VACUUM 

Y.  Ohk  i  and  K.  Yeharj ; 

Wnserie  University,  Tokyo.  Japan 

Journal  Of  Applied  Physics.  Vol  46,  No  8.  PP  36953696  (08/1975). 

The  surface  flashover  voltage  ovor  cylindrical  spacers  made  of 
polyethylene  in  vacuum  under  impulse  voltage  acpl i cm i on  decreases 
monoton) cal ly  wit)'  increasing  temperature  of  the  sample  surface  This 
temperature  dependence  may  be  explained  well  by  the  mechanism  ‘hat 
electrons  injected  from  a  cathode- t nsu 1 otor -vacuum  junction  bombard 
the  sample  surface  to  cause  deaorp*.  mn  of  adsorbed  gases  and 
vaporizat’on  of  sample  material,  thereby  tr  >  ggv  1  ng  s-i-  face 
flashover.  5  Pefs. 

Primary  Keywords  Surface  Mas^-over;  Po  1  y  e  ♦  by  i  ene  .  Vacuum,  Impulse 
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(BREAKDOWN  STUDIES) 

( Gas .  Recovery ) 

ELECTRON  ATTACHMENT  IN  SULFUR  HEXAFLUORIDE  USING  MONOENERGcTIC  electrons 
W  M.  H.ckjm  and  R.E.  Fox 

Westinghouse  Research  and  Development  Center,  Pittsburgh  PA 

The  Journal  Of  Chemical  Physics.  Vol.  25.  No.  4,  pp  642-647  (10/1956). 

Results  ore  presented  of  on  experiment  to  determine  the  attachment 
processes  leoding  to  formation  of  SF/sub  5/  and  SF/tub  6/  ions 
Monoener get i c  electrors  were  used  to  determine  the  attachment  cross 
sect'jn  for  several  energies.  The  significance  of  the  ettechment 
cross  secticn  variation  is  discussed  with  respect  to  measuring 
election  energy  distributions.  9  Refs 
Primary  Keywords;  SF/sub  6'  Attachment;  SF/sub  5/  Attachment. 

Attachment  Cross  Section;  Variation  With  Energy 
C0°YRI3HT:  1956  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 

PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Recovery) 

INVESTIGATIONS  OF  THE  PROPERTIES  OF  SF/SUB  6/  AS  AN  ARC  9UFNCHING  MEDIUM 
W.  Hertz,  M  Motschmann  end  H.  Uittel 
Siemens  AG  Research  Leb,  Erlangen,  FRG 

Proceedings  Of  The  IEEE,  Vol.  59.  No  *.  pp  485-492  ( 04/1971). 

The  results  of  experiments  on  stationary  end  nonstet i onary  arcs  in 
SF/suo  6/  are  summarized.  High  temperature  gas  properties,  like  ttn 
electrical  and  tnermel  conductivity  as  well  as  the  t boor et i ce 1 1 y 
pr«dic*od  plasma  demixing  effects,  ere  determined  by  electrical  and 
spectroscopic  neasuremen t a .  Investigations  on  interrupted  DC  arcs 
give  insight  into  the  energy  transport  mechanism  of  the  arcs.  T hi* 
transient  temperature  behavior  of  gas  blast  interrupted  arcs  is 
measured.  Finally,  the  application  of  the  i nvest i gat i ons  to  circuit 
breaker  arcs  is  discussed.  The  following  principal  results  have  oeen 
found.  From  the  lower  time  constant  of  blown  N/sub  2/  arcs  in 
ecmperiso.-i  to  SF/sub  6/  arcs  above  10000  K  it  follows  that  the  good 
ouenchi'.g  properties  of  SF/sub  6/  must  be  due  to  processes  toking 
place  be'.ow  ’noon  K.  This  agrees  also  with  the  time* constant 
moo sur emnnts  in  the  interrupted  cascade  arc;  at  lower 
t emnoraturc-below  approx i nt tol y  83CC  K-the  conductance  decay  in  N/sub 
2/  is  very  much  slower  than  in  Sr/:,ub  6/.  13  Refs. 

Primary  Keywords  SF/sub  6/  Arc  Quenching  Properties;  N i gh-tempere ture 
Electrical  Conductivity;  Thermal  Conductivity: 

Energy  Transport;  DC  Arc  I nterrupt i on ;  AC  Arc 
I n * e- rupt i on ;  Gas  Blast  Circuit  Breaker 
COPYRIGHT;  1971  IEEE.  REPRINTED  WITH  PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas,  Electrical) 

THE  INFLUENCE  OF  GAS  STREAMS  AND  MAGNETIC  FIELDS  ON  ELECTRIC 
DISCHARGES;  PARI  5-ARCS  AT  PRESSURES  UP  TO  18  ATMOSPHERES  IN  ANNULAR 
GAPS 

V.W.  Adums 

Aeronautical  Research  Council  ( Gt  .  Brit.) 

No.  ARC*  CP  -  988 .  22 p  (  01/1  968). 

Availability:  N69-13425 

NTIS 

Primary  Keywords*  Angular  Velocity;  Arc  Discharges;  Gas  Streams; 

Magnetic  Annular  Arc;  Hognetic  Fields;  Carbon  Arcs; 
Electric  Arcs;  Nitrogen;  Pressure  Effect*; 
Propagation  Velocity,  Rotation;  Spark  Gaps 
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(PULSE  GENERATORS) 

(CenscitOr  Banks) 

HIGH  VOLTAGE.  HIGH  CURRENT,  PULSED  ENERGY  SOURCE  HAVING  DI/DT’S  OF  2E12 

A/S 

L.C.  Burkhart ,  r.s.  Dike.  J.N.  DiMarco.  R.A  Haarman  and  A.E.  Schofield 
Los  Alamos  National  labs,  Los  Alamos,  NM  87545 
No.  CCNF-751  123-jl ,  4 p  (81/1975). 

Availability  l A-UR- 75*2129 
NT  15 

A  hybrid  transfer  capacitor  circuit,  combining  one  back-biased  end 
a  forward  biased  capacitor  bank,  plus  e  resistor  (for  damping  end 
isolation)  and  an  -ndjetive  load  has  achieved  i nduct i ve- storage , 
e*-piosi'«  fuse-like  rates  of  rise,  and  peak  amplitudes,  of  currents. 
Initial  dl/dt's  of  ar-proximately  2E1Z  A/s  are  measured,  with  currents 
in  tho  200  kA  range  The  combination  of  explosive  fuses  and  magnetic 
ene-gy  storage  has  been  successfully  used  et  Los  Alamos  Scientific 
La-  r  a  *  '  y  to  obtain  currents  with  nsetimes  of  2E12  A/s  ond  of  200 
k£  mo,*;:-  i  *u  Je,  on  both  linear  and  toroidal  l  pinches.  Such  a  system 
ii"  s  t  i«iv3  the  character  i  st  i  c  of  initially  high  vector  E  fields  during 
tfa  formation  cf  the  pinch,  but  with  low  vector  E  fields  along  the 
pla-mo  chamber's  wall  aftv-  tho  pinch  has  been  formed.  The  voltege 
left  on  a  simple  capacitor  system  will  cause  sec ondary  wall 
brerk_;wn.  which  short-circuits  the  previously  formed  pinch. 
(Conceivably  a  crowbar  of  extremely  low  inductance  could  then  remove 
th®  residual  voltage;  in  practice,  however,  the  attendant  l/R  decay 
time  is  too  short  for  most  pinch  experiments.). 

Primary  Keywords'  Power  Supp 1 i es^Pe rf o nuance ;  Energy 

Stor oge_Por f ormance :  Toroidal  Pinch  Devices  Powor 
Supplies;  .inear  Z  Pinch  Dev i ces_Power  Supplies; 
Capacity's:  Switching  Circuits 
Secondary  Keywords:  NTISERDA 
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CPI'ISE  GENERATORS;  PULSE  GENERATORS) 

*  Mor  x  .  $•.  stems  ) 

HIGH-VOLTAGE  SYSTEM  FOR  THE  RISK  FACILITY:  PART  1.  BIPOLAR  GENERATOR 
MODEL  OF  VOLTAGE  PUISES  WITH  THE  AMPLITUDE  UP  TO  200  KV 

L  S.  Ver t ogradov .  A.V  Zhelamkov.  K  Ryuger  and  G.A.  Shelkov 

Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

(01/1976 » . 

A  «  lain  1  i  ty  ;  J I  NR  -  R-  1  3  -  9  7  4  0 
NTIS 

A  bipolar  high-voltage  pulse  generator  intended  for  supplying 
large  streamer  chambers  is  described.  This  new  type  of  the  generator 
may  be  regarded  as  two  Arkadi ev -Mar x  generators  assembled  BO  that  the 
first  controlled  discharger  ie  common  for  both  the  generators,  this 
ensures  high  *yitkrom ja  of  two  output  pulses  as  Compered  with  a 
system  consisting  of  two  <  ndeoendent  unipolar  generators.  Test 
results  of  a  bipolar  generator  model  are  presented  as  histograms  and 
dopenaenres  of  principal  charac t nr i st i e s  upon  external  parameters. 
Bused  upc n  tho  results  obtained  the  following  conclusions  have  been 
drawn  output  signal  amplitudes  hardly  depend  upon  trigger 
amplitudes,  optimum  operating  conditions  ©f  the  generator  with 
respect  to  pressure  end  supply  voltege  are  close  to  the  generator 
sn ; f - t r • gger i ng  region,  all  the  parameters  of  the  generator  do  not 
depend  upon  rer-ponse  frequency  ranging  from  2  to  6  cpa.  (Atomindex 
citiii'i*  09  376662) 

F-'-ary  Keywords  High-voltage  Pulse  Generators;  Streamer  Spark 
Chamber*;  Capacitors;  Diagrams;  Electrodes; 

F -enuoncy  Dependence;  Performance  Testing; 

Resistors;  Spark  Gaps 

Serondary  Keywords  I N  RUSSIAN;  E R D A / 4 4 0 3 0 0 ;  USSR;  NTtSINIS 

D  s*r  t j  u  1 1 on  R  e  a  t - i c  t  on:  US.  SALES  ONLY. 


19222 

(INSULATION.  MATERIAL) 

(Gas) 

SULFUR  HEXAFLUORIDE 

J.T.  Milek 

Hugh**  Aircraft  Co.  Culvar  City.  CA  90230 

Data  sheets  No.  ds-140,  2p  (10/1964). 

Availability:  AD-607  949 

NT  IS 

A  compilation  of  tha  alactrical  properties  of  sulfur  hexafluoride, 
a  dielectric  gas.  is  presented.  Electrical  properties  includo 
corona,  dielectric  constant,  dissipation  factor  and  dielectric 
strength.  The  latter  property  data  section  is  segregated  into 
parameter  effects  as  follows:  pressure,  gap  distance,  temperature, 
electrode  conf i gurat i ons  and  gas  mixtures.  Each  property  is  compiled 
over  widest  possible  range  of  parameters  obtained  in  a  thorough 
search  of  tho  world’s  literature.  (Author) 

Primary  Keywords:  SULFUR  COMPOUNDS  FLUORIDES;  FLUORIDES  SULFUR 

COMPOUNDS;  ELECTRICAL  PROPERTIES;  DIELECTRICS;  DATA; 
GRAPHICS;  DIELECTRIC  PROPERTIES;  ELECTRONICS 
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(DIAGNOSTICS  AND  INSTRUMENTATION;  INSULATION.  MAGNETIC) 

(Voltage) 

MEASUREMENT  OF  MAGNETICALLY  INSULATED  LINE  VOLTAGE  USING  A  THOMSON 
PARABOLA  CHARGED  PARTICLE  ANALYSER 
T.I».  Stanley  and  R.U.  Stinnett 
Sandra  Labs.  Albuquerque.  HM  87115 
No.  CONF-8 1 0325-1 ,  24p  (01/1981). 

Availability:  SAND-8C-2685C 
NT  I  S 

The  absence  of  direct  measurements  of  magnetically  insulated  line 
voltage  necessitated  reliance  on  inferred  voltages  based  on 
theo-etieal  calculation  and  current  measurement s .  This  paper  presents 
some  of  tho  first  direct  measurements  of  magnetically  insulated 
transmission  line  peak  voltages.  These  measurements  were  made  on  the 
Sandia  National  Laboratories  MydreMITE  facility.  The  peak  voltage  is 
measured  by  observing  the  energy  of  negative  ions  produced  at  the 
line  cathode  and  accelerated  through  the  line  voltage.  The  ion  energy 
ard  the  charge-to-mass  ratio  ere  measured  using  the  Thomson  Parabola 
mass  spectrometry  technique.  This  technique  uses  parallel  E  end  B 
fields  to  deflect  the  ions  The  deflected  ions  are  detected  using  a 
microchonnel  plate  coupled  to  a  phosphor  screen  end  photographic 
film.  The  Thomson  Parabola  results  are  compared  to  Faraday  Cup 
measurements  and  to  calculated  voltages  based  on  current 
measurements.  In  addition,  the  significance  of  observed  positive  ions 
is  discussed.  (ERA  citation  06:017881) 

Primary  Keywords:  Inertial  Confinement.  Beam  Transport;  Electric 
Potential;  Ion  Beams;  Measuring  Instruments; 
Photographic  Films;  Power  Supplies;  Thomson 
Scatter i ng 

Secondary  Keywords.  ERDA/70C203;  ERDA/700208;  NTISDE 
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(REVIEWS  AND  CONFERENCES ) 

( Revi ews) 

HIGH  POWER  ELECTRON  AND  ION  BEAM  CONFERENCE 
J.A.  Nation  and  R.N.  Sudan 
Cornell  University.  Ithica.  NY  14850 
(01/1977). 

Availability:  CONF-771035-PI 

NTIS 

Separate  abstracts  ware  prepared  for  each  of  tha  37  included 
papers.  (ERA  Ci'ation  04:037946) 

Primary  Keywords:  Electron  Beams;  Inertial  Confinement;  Ion  Beams; 

Meetings;  Leading  Abstract 
Secondary  Keywords:  ERDA/700208;  NTISDE 
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(DIAGNOSTICS  AND  INSTRUMENTATION ) 

(Voltage) 

“ISM-VOLTAGE  PULSE  REFLECTION-TYPE  ATTENUATORS  WITH  SUBNANOSECOND 
RESPONSE 

R.J.  Thomas 

' aw.  ence  Livermore  Lab.  Livermore.  CA  94550 

IEEE  Transactions  On  Instrumentat i on  And  Measurement.  Vcl.  IM-16,  No. 

2.  pp  146-154  (06/1967). 

Significant  advances  have  bean  achieved  in  high-voltage  pulse 
attenuation  and  meesureme.it  fidelity  by  utilizing  the  principle  of 
travel i ng-wave  reflection  at  an  abrupt  impedance  mismatch  along  a 
transmission  line.  Such  *  ref lect i on-type ’  attenuators  allow 
practically  distortionless  attenuation  of  tho  signal,  independent  of 
voltage  level.  Tneir  rise-time  response  and  attenuation  factor  can  be 
known  very  accurately  Doceuse  they  are  * .  en  f-om  voltage  and 
t  enr  ..nature  effects  making  then  especially  suited  as  high-voltage 
Pulse  c.il  bfit'en  standards  The  rise-time  response  for  such 
a*,  tenuat '.r*  cm  readily  attain  100  ps  or  less,  a  practical  limit 
/••ng  about  3)  pi.  14  Refs. 

*  i mar y  Keywords:  Voltage  Attenuation;  Transmission  Lina  Impedance 
Mismatch;  Reflected  Wave;  Transmitted  Wave;  Low 
Distortion;  Fast  Rise 

COPYRIGHT  196-  IEEE.  REPRINTED  WITH  PERMISSION 
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(PARTICLE  BEAMS.  ELECTRON) 

( Generat »  on ) 

INTENSE.  NANOSECOND  ELECTRON  BEAMS 
F.M.  Cherbonnier,  J.P.  Barbour,  J.L.,  Dyke,  W.P.  Brewster  end  F.J. 
Grundheuser 

Field  Emission  Corp,  HcMinnvUle,  OR  97128 

IEEE  Transactions  On  Nuclear  Science.  Vol.  NS-14,  No.  3.  pp  789-793 
(  06/  1967)  . 

Pulsed  radiation  sources  of  higher  intensity  end  shorter  duration 
are  desired  to  broaden  the  scope  of  experimental  studias  of 
radi at i on - 1 nduced  phenomena  Epr  this  purpose,  a  family  of  genarators 
has  baan  developed  which  can  produce  intense  pulsed  beams  of 
electrons  The  highly  reproducible  beam  is  extracted  from  the 
accelerating  tuba  through  a  thin  window  and  can  be  injected  readily 
into  other  experimental  apparatus.  Available  pulse  durations  range 
fro™  3  to  50  nanoseconds.  The  maximum  electron  energy  can  be  adjuster* 
continuously  from  150  to  600  keV,  or  from  500  keV  to  2  MeV ,  depending 
on  the  specific  generator.  Available  peak  beam  currents  range  from 
1.000  to  10.000  amperes,  and  the  electron  output  can’  be  varied  frrm 
1E13  to  2E15  electrons  per  pulse.  When  desired,  the  output  beam  can 
be  concentrated  magnetically  to  energy  densities  in  excess  of  IOC 
cai/sq.em.,  creating  shock  waves  and  permitting  study  of  materials 
und«*r  intense  transient  stress.  The  basic  design  concepts,  and 
diagnostic  techniques  developed  or  adapted  for  reliable  measurement 
of  the  beam  cha racter i st • cs .  will  be  discussed.  0  Refs. 

P  r  i  ™  ,i  r  y  Keywords:  E-beam  Generation;  Marx  G#nf«tor;  Field  Emission 
Diode.  Design  Cons i derat  >  ons 
Secondary  Keywords  Br enss » r ah  1 ung  Radiation 
(.-'wP|f,HT  1  46  7  !  Fff  .  RfPPINTFt)  Ut  TM  PERMISSION 


10227 

(BREAKDOWN  STUDIES) 

(Gas,  Optical) 

INTERACTION  OF  LASER-INDUCED  IONIZATION  WITH  ELECTRIC  FIELDS 
JR.  Greig  (1),  R.  Pecheocek  (1),  M.  Raleigh  (1),  I.n.  Vitkovitsky  <1>, 
R.  Fernsler  (2)  ard  J.  Malle  (2) 

<1)  Naval  Research  Lab.  Washington.  DC  20375 
(2)  JAYCCR  Inc.  Alexandria,  VA  22304 

13th  AI A A  Fluid  And  Dynamics  Conference.  Snowmass,  CO.  Paper  8-1380,  6p 
( IP/1  98 C  )  . 

New  results  era  discusied  concerning  the  guiding  of  a  discharge 
channel  by  laser  beam.  The  authors  utilize  a  ND:gless  laser  to  guide 
an  electrical  discharge  ova-  distances  up  to  2  m.  Aresol  breakdown  by 
tha  laser  supplies  the  guiding  mechanism.  A  wide  range  of  guiding 
distances  and  deloys  are  studied.  21  Refs. 

Primary  Keywords:  Laser  Discharge  Guid'ng;  Nd-glass  Laser;  2  a  Guiding 
Distance;  Variable  Distance;  Aresol  Breakdown; 
Venable  Delay 
COPYRIGHT:  1980  A I AA 
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(SWITCHES,  CLOSING) 

(Vacuum  Gaos,  Electrical) 

A  TRIGGERED  VACUUM  SPARK-GAP  SWITCH 
L.Th.M.  Orr, stain,  C.A.J.  hugenholtz  end  N.A.  Van  Dor  Lean 
FQM.-  Inst  i  tuut  voor  P  lasma- Fy  s  i  ca  ,  Rijnhui2pn,  Jutphaas,  Tha  Netherlands 
Journal  Of  Scientific  Instruments,  Vol.  42,  pp  659-661  (08/1965). 

A  vacuum  spark-gap  switch  .,hich  is  triggered  by  plesmoids  has  been 
operated  in  a  voltage  range  frrm  18  kV  to  below  50  V.  Deloys  of  75-60 
nsec  end  a  jitter  bolow  3  nsec  have  been  found  in  the  most  suitable 
polarity.  The  self-induction  of  the  switch  is  about  3.5  nH;  the 
resistance  is  in  the  order  of  1  million  11  Refs. 

Primary  Keywords:  Vacuum  Srark  Gap;  Trigatron  Conf i gurat i on ;  Delay 

Measurement;  Jitter  Measurement;  Low  Inductence;  1 
Mi lli ohm  Resistance;  50  V-18  kV  Operating  Range 
COPYRIGHT  1 9(  5  THE  INSTITUTE  OF  PHYSICS,  REPRINTED  WITH  PERMISSION 
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RESEARCH  AND  DEVELOPMENT  CN  DC  CIRCUIT  BREAKERS  (FINAL  REPORT) 
G.A.  Hofmann,  G.l.  la  Oarbera,  N  E.  Rood  and  l.A.  Shillong 
Hughes  Rosearch  Labs,  Malibu,  CA  90265 
(02/1977) . 

Availability  EPRI-EL-379 
NTIS 

Tho  development  of  a  laboratory  prototype  of  an  HVDC  circuit 
breaker  end  testing  of  this  prototype  on  the  Pacific  NU-SU  DC 
Intertie  is  described.  A  new  concept  in  breaker  conf i gurat i on  was 
implemented  and  tested.  The  fundamental  difference  from  previous 
concepts  was  the  use  of  separate  devices  to  perform  the  following 
breaker  functions:  carrying  tha  continuous  current;  interrupting 
fault  or  load  current;  and  absorbing  energy.  A  unique  electronic 
interrupter  was  developed  which  is  capable  of  interrupting  over  a 
thousand  ampn-es  against  ona  hundred  kilovolts.  An  ultra-fast, 
in-line  mechanical  switch,  capable  of  full  opening  (l  in.)  in  1.6 
milliseconds,  was  developed  and  tested  on  a  power  system.  (ERA 
citation  02  034031  .' 

Primary  Keywords:  Circuit  Breakers;  Hvdc  Systems;  Design;  Performance 
Testing;  Research  Programs 
Secondary  Keywords:  ERDA/200302;  NTISEFDAP 
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A  TECHNIQUE  FOP  MEASURING  NON-SQUARE  PULSED  HIGH  VOLTAGES  TO  *OR-  0.25 
PERCENT  ACCURACY 
J.W.  Holm-Hennody  and  T.P.C.  Ku 
University  of  California.  Los  Angeles,  CA  90024 
Finnl  rept.  (02/1972). 

Availability:  PB-2Co  686 

N’IS 

An  accurate  technique  for  measuring  a  mde  range  of  pulsed 
voltages  and  currents  of  large  magnitude  (kilovolts  end  amps)  and 
short  duration  at  either  low  or  high  repetition  rates  is  described. 
The  technique  is  accurate  for  both  squar-*  and  nonsquara  pulses.  The 
technique  is  particularly  useful  for  measuring  the  J-E 
character i sti cs  (current  density  -  electric  field)  of  semi  conductors 
at  high  electric  fields  The  unknown  voltages  are  matched  on  #  CRO 
to  vcltrga  divide  '  <:ener  diode  limited  pulses  which  are  accurately 
known.  Tne  sample  circuit  and  reference  pulse  circuits  ere  given. 

I  Author ) 

Primary  Keywords;  Semi conductors_Electr i cal  Measurement)  Tests; 

Current  Density;  Electric  Field;  Electric  Potential; 

Pulse  C i rcu i ts 
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(BREAKDOWN  STUDIES) 

(Gas.  Products) 

ARC  STABILITY  OF  ELECTRONEGATIVE  GASES 
J  P.  Manion,  J.A.  Philosophos  end  M.B.  Robinson 
A 1 1 i s-Chalmers ,  Milwaukee,  W1 

lEEc  Transactions  On  Electrical  Insulation,  Vol.  EI-2,  Ho.  1,  pp  1-10 
(04/1967). 

The  decomposition  of  electronegative  gases  in  electric  discharges 
was  studied  to  determine  relative  chemical  stabilities  end  the  effect 
of  the  discharge  on  dielectric  strength.  Rate  of  disappearance  of  the 
parent  molecule  end  va-iatior>  in  dielectric  strength  with  arcing  tima 
were  determined.  Good  co-ralation  was  noted  between  atomic 
composition,  molecular  complexity  and  stability  of  the  geses  to 
discharge.  In  the  fluorocarbon  serias  tha  partial  substitution  of 
chlorine  for  fluorine  or  an  increase  in  molecular  complexity  by  the 
introduction  of  the  carbon -ca rbon  bond  resulted  in  decreased 
discharge  stability.  Tha  major  gaseous  product  of  all  fluor©-  and 
chi orof luoro-carbons  studied  was  CF/sub  4/  which  was  itself  almost 
unaffected  by  the  discharge.  A  group  of  molecules  of  relatively 
simulv  stricture  was  found  to  possess  a  unique  degree  of  discharge 
stability.  18  Refs. 

Primary  Keywords:  Gos  Breakdown;  Breakdown  Products;  Several  Gases; 

Prebreakdown  Stability  vi  Molecular  Complexity; 

Fluorocarbon  Gases;  Simple  Gases 
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MILLIMICROSECOND  TRIGGERING  OF  HI GHVOLTAGE  SPARK  GAPS 
G.A.  Theophanis 
Avco  Corp.  Wilmington,  MA 
No.  red-9-?M-59-S2,  2p  (09/1959). 

Availability:  AD-608  989 
NTIS 

Pul»a  tr*n*forctr*  are  often  employed  In  circuits  which  are  used 
to  trigoer  spark  gaps.  There  are  limitations  in  the  use  of  this  type 
of  generator  when  a  high  degree  of  accuracy  is  desired.  To  operate 
large-area,  high-power  light  sources  with  Kerr  cell  shutters  for  the 
pnotography  of  high-velocity  particle  impacts,  synchronisation  of  the 
light  source  and  shutter  must  be  accomplished  with  a  jitter  of  no 
more  than  a  few  millimicroseconds  Pulse  requirements  and  spark-gap 
conditions  for  mi il imi crosocond  triggering  are  defined.  Several 
transformer  less,  trigger-pulse  generators  are  described.  One  of 
those  has  been  used  to  trigger  50-k»lovolt  spark  gaps  with  jitter 
times  as  low  as  2  millimicroseconds.  A  number  of  techniques  for 
synchronizing  the  firing  of  spark  gaps  are  discussed,  and  some  uses 
these  techniques  c-e  given.  Several  methods  for  pulsing  Kerr  cells 
using  accurately  triggered  spark  gaps  are  also  described.  (Author) 
Primary  Keywords:  TRIGGER  CIRCUITS  SYNCHRONIZING  SWITCHES; 

SYNCHRONIZING  Ski TCHES^T  RI GC ER  CIRCUITS;  KERR  CEILS; 
ELECTROMAGNETIC  PULSES;  TRANSFORMERS;  PULSF 
GENERATORS;  HIGH-SPEED  PHOTOGRAPHY;  SPARKS 
Secondary  Keywords:  SPARK  GAP  TRIGGER  CIRCUITS 
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THE  LEADING-EDGE  PRINCIPLE  WITH  PU15E  TRANSFORMERS:  REDUCTION  OF  THE 
CONTROL  RESOLUTION  BY  A  LOW  NOISE  LEVEL  HIGH  SPEEO  PREAMPLIFIER 
U.  Michaelis 

National  Aeronautics  and  Space  Admi ni at  rat i on .  Washington.  DC 
Zur  Leading  fdge-mathode  flit  Impul stransf ormotorcn .  Erniedrigung  Der 
Ansr rpchschwal 1 e  Durch  Einen  Rauscharmen  Schnellen  Vor vtr sta rker  No 
N ASA-T T- F- 1  1930.  lip  (19/1968) 

Availability:  N69-1C646 

NTIS 


Primary  Keywords: 
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COMBINAION  OF  P8FA  I  LINES  IN  A  DISK  FEED 
J  T.  Crow  and  G.O.  Peterson 
Sandia  Labs.  Albuauarque,  NM  87115 
No.  SAND- 8 1 -  0  7  78C .  6p  (01/1981). 

Availability:  DE6U28213 
NTIS 

Sandia  National  Laboratorlas  Particles  Beam  Acealarator  PBFA  I  has 
36  radially  converging  magnetically  self- insulated  triplate 
transmission  lines  Each  of  these  magnetically  insulated  transmission 
lines  (Mill’s)  has  a  tapered  section  at  the  output  which  changes  the 
conf I gurat ion  from  triplet#  to  coaxial.  Some  ion  diodes  proposed  for 
testing  on  PBFA  I  era  cy 1 1 ndr I  cal ly  symmetric  about  th«  machine 
canter  and  require  the  combination  of  the  individual  PBFA  I  lines  a 
triplate  disk  feed.  The  combination  of  many  MlH’a  presents  two 
potential  problems.  Thar#  is  the  possibility  that  an  early  pulse  from 
one  line  might  reflect  into  nearby  lines  destroying  th*  magnet  c 
*  n  su let' on  in  these  i  i  res  A  computer  simulation  of  a  two* 1 ' n« 
cc~b  nation  showed  serious  losses,  but  the  line  coupling  m  this  2-D 
s  >  mu  let  *  on  was  significantly  different.  Another  possibility  is  loss 
or  energy  in  the  regions  of  tor o  magnetic  tfld  between  individual 
at  the  beginning  of  the  disk  feed.  An  oncer  ■  man  t  on  PBFA  I  is 
reported  which  contmod  two  Mill’s  irto  a  sect***  of  a  disk  which 
showed  current  losses  of  1?X  or  less  in  th#  later  lire  for  rulse 
a-riyal  time  d*ffer»rces  of  zero  to  200  ns.  er.d  no  evidence  cf 
significant  losses  in  the  regions  of  low  magnetic  filed  (ERA 
c . tat i on  06 ■ 032369) 

Primary  Keywords:  Linear  Accelerators;  Corf • gurat i on :  High  vcltage 

Pulse  Generators;  Kilo  Amr>  Beam  Currents.  Mev  Zange 
01-19:  Performance,  ‘'owe'  ''»n»iniMiOri  lines 
Secondary  Keywords:  ERDA/430303;  NTISDE 
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(POWER  CONDITIONING) 

(Huise  Transformers) 

COMPACT  TRANSFORMER  BASED  ON  SECTIONS  OF  COAXIAL  CABLE 

A.N.  Meshkov  ar-d  V.I.  Shishkc 

Instruments  And  Experimental  Techniques.  Vol.  19,  No.  S.  pp  1940-1642 

< i 0/ J  976  ) . 

Trans.  From:  Pribory  i  Tekhnika  Ekspnrimenta  5,  166-168 
( SePtembsr-October  1976) 

The  possibility  is  demonstrated  of  broadening  the  baseband  of  the 
transformer  using  sections  of  a  coaxial  cable.  The  additional 
transmission  lines  which  shunt  the  load  are  in  principle  i nherent  in 
a  transformer  having  the  proposed  construction  are  designed  in  the 
form  of  coaxial  lines  in  wh  ch  the  space  between  the  outer  and  inner 
conductors  is  filled  with  ferrite.  The  shunting  lines  have  a  high 
impedonce.  as  a  consequence  of  which  the  dimensions  of  the 
transformer  and  the  length  of  the  output  connections  are  reduced, 
this  ensures  broadening  of  the  passband  in  the  duretion  of  1-S  nsec 
and  ar>  amplitude  of  20  KV  for  a  repetition  frequency  2.5  kHz  and 
tranjfornar  dimensions  32  x  6<*  x  70  mm  is  obtained  at  tha  output  of 
an  experimental  construction  with  a  turns  ratio  of  th'i®.  6  Refs. 

Primary  Keywords*  Pulse  Trans  former ;  Stacked  Line  Transformer;  Finite 
Loaded  Line;  1.5  ns  Rise  Time 

COpYR!GHT:  1976  PLENUM  PRESS.  REPRINTED  WITH  PERMISSION 
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(PULSE  GENERATORS ;  ELECTROMAGNETIC  LAUNCHERS  V 

(Flux  Compress  on;  Railouns) 

EXPLOSIVE  FLLK  COMPRESSION  GENERATORS  FOR  RAIL  GUN  POWER  SOURCES 

C.M.  Fowler.  DR.  Petersen,  R.5.  Caird.  D.J.  Erickson.  B.L.  freeman  <*  *  d 
J.C.  King 

Los  Alerrjs  National  Labs,  Los  Alamos.  NM  87S45 

IEEE  Transactions  On  Magnetics-  Vol.  MAG-18.  No.  1.  PP  64-67  (01/1982). 

A  closs  of  explosive  magnetic  flux  Compression  generators  is 
descriced  that  has  been  used  successfully  to  power  rail  guns.  A 
progren  to  increas-  generator  current  magnitudes  and  pulsa  lengths  is 
outlined.  Various  generator  loss  mechanisms  are  discussed  end  plans 
to  control  some  C :  them  ore  outlined.  Included  ere  various 
modifications  of  tha  conventional  strip  generators  tha*.  are  more 
resistant  to  undesirable  expansion  of  generator  components  from 
magnetic  forces.  Finally,  an  integral  rail  gun  is  discussed  that  has 
coaxial  geometry.  Integral  rail  guns  utilize  the  rails  themselves  as 
flux  compression  generator  elements  and,  under  ideal  conditions-  art 
theorot i cn 1 ly  capable  of  driving  projectiles  to  arbitrarily  high 
velocities.  Integral  coaxial  rail  guns  should  be  superior  m  some 
regards  to  their  square  bore  counterparts .  9  Refs. 

Primary  Keywords:  Rail  Gun;  Coaxial  Geometry;  Flux  Compression 

Generator;  Explosive  Driver;  Component  Integration 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

LIQUID  BEHAVIOR  OF  EXPLODING  WIRES 

U  G.  Chore 

AFCRl.  Bedford.  MA  01730 

The  Physcs  Of  Fluids.  Vol.  2,  No.  2.  pp  230-235  (04/19S9). 

Experiments  were  performed  to  secure  evidence  of  the  mechanism 
during  the  early  stages  of  a  uira  explosion.  High-speed  (0.3 
m  crosocond)  photographs  were  taken,  using  e  second  exploding  w*re  to 
backlight  the  first.  The  results  showed  no  surface  irregulerit ias 
( jndu 1 o i ds)  as  frequently  postulated  for  the  liquid  phase  of 
exploding  wires.  Instead,  the  evidence  points  to  e  condition  of 
extreme  superheating  of  the  liquid,  followed  by  sudden  explosive 
vapor- ratios  ( • transpl o s i on ’ > .  Stria  in  the  ensuing  vapor  cloud  were 
found  to  develop  after  the  explosion  is  complete.  18  Refs. 

P  r i me  r y  *  Bywords  exploding  Wire;  Initial  Explosion  Stage; 

Photographic  Diagnostic;  Surface  Irregular i ty ;  Wire 

V a io r .  -at i on 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Current  > 

A  METHOD  FOR  MEASURING  VERT  K;<,H  S*  EED  TRANSIENT  CURREh’S 
A.M.  Zarem  and  F  R  Marshall 
Naval  Ordnance  '*.tion.  Peseciin*.  c a 

The  Review  Of  '  fic  Instruments.  Vo*.  20,  Ho  7.  pp  ;33-13* 

(92/1949) . 

A  deflectior  coil  suitable  for  use  in  mea*.u''>ng  v  .ry  high  xp#*-  i 
transient  currents  is  described.  When  used  .,  «  type  71? 

cathcSe  ray  tube  operated  at  a  IS. 009-volt  acc* 1 *rat i ng  potent’*! 
this  coil  crcvided  a  spot  daflecticn  of  one  me*-  at  zeproi’nitJiy  SO 
empures  of  current.  A  mutual  inductance  device  was  construct**!  *«. 
extend  the  range  of  measurement  of  the  deflection  roil.  This  device 
conin’s  of  two  loops  of  wire  2/4’  in  diameter  end  coaxially 
positioned  t»«  th  adjustable  spacing  Th*  currant  under  study  is 
allowed  tv'  flow  *n  on*  coil,  and  th#  other  roil  is  connoted  to  t*e 
deflact’on  coil.  Results  are  given  of  an  analysis  of  tha  transient 
response  of  such  a  circuit,  taking  >nto  account  increased  losses 
caused  h .  t^p  transient  skin  effect.  Accurate  design  of  a  transformer 
ar-j  deflection  coil  system  to  meet  spotif  c  requirements  is 
fre  .  toted  by  the  analysis  The  deflection  coil  an d  transformer 
i^*ncribnd  herein  has  excellent  response  for  transients  as  long  as  two 
m  croseconds  m  duration  0  Refs 
Rr.ma-y  Keywords:  Currant  Diagnostic;  Cathode  Ray  Tuba  Currant 
T  r«nsf o-mer 
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fr.L'C  ROMACNEriC  FIELD  GENERATION) 

.  M.ignp*.  ;  c  ) 

SURF  ATE  Effect  IN  STRONG  MAGNETIC  FIELDS.  1 

C  A  Shnnr r »pn 

r*  ’  ‘cl  O.n  a-  ngrad  Holytechni  cal  Institute.  Leningrad.  USSR 

‘ovipt  P-v/si  cs*  Techm  r  a  1  Physics.  Vol.  12,  No.  3,  po  368-373  (09/1967). 
rfcns.  F  am:  .’hurnal  T  ekhn  i  chc  sk  o  i  Fiziki  37,  513-522  (March  1967) 

Tho  Current  distribution  in  the  skin  layer  is  considered  in  two 
pir-'uia'  kinds  of  magnetic  fields-cne  building  up  exponentially 
(B/sub  i/  appr ox i matel y  t/suo  alpha/),  the  other  changing  abruptly. 
The  rhrnqt  ir  resistivity  caused  bv  conductor  heating  and  the 
s  ibxequer.t  transfer  of  the  current  into  deeper  layers  of  the 
cor.-uctor  is  tekon  into  account.  An  approximate  solution  is  obtained 
which  holds  in  strong  magnetic  fields  (B/sub  i/  > :  1E2  T).  The  depth 
of  the  skm  layer  vories  according  to  x/sub  o/  approx imately  t/sup 
alpl'o/sup  *  5/  (in  weak  fialds  x/sub  o/  approximately  t/sup  .5/,  and 
the  current  density  arcording  to  j  approximately  t/sup  -.5/  (in  week 
felos  j  approximately  t/sup  alpha/sup  -.5/.  The  heat  content  of 
volume  elrnents  of  tha  conductor  lying  close  to  its  surface  is  nearly 
equal  to  the  magnet i c - f i e 1 d  energy  density  when  alpha-1.  10  Refs. 

Primary  Keywords  Magnetic  Field  Generation;  Field  Interaction  With 
Conductor;  field  Diffusion;  Conductor  Keating; 
Current  Displacement 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

CRITERION  FOR  VACUUM  SPARKING  DESIGNED  TO  INCLUOE  BOTH  RF  AND  DC 

1  Patrick.  W.D. 

I'm  varsity  of  California.  Barkaley  CA 

The  Review  Of  Scientific  Instruments-  Vol.  2B,  No.  10,  pp  824-826 
( 1C/1957) . 

Am  empirical  relation  is  presented  that  describes  a  boundary 
between  no  vacuum  sparking  and  possible  vacuum  sparking.  Metal 
electrodes  a-.d  RF  or  DC  voltages  are  used.  The  criterion  applies  to  e 
ranQ#  of  surface  gradient,  voltage,  gap,  and  frequency  that  extends 
ove»*  several  orders  of  magnitude.  Current  due  to  field  emission  is 
considered  necessary  for  sparking,  but-m  er!di  1 1  on-ener  get  i  c  ions  ere 
required  to  initiate  a  cascade  process  that  increases  the  emitted 
currents  to  the  point  of  sparking  14  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  RF  Breakdown;  DC  Breakdown; 

Variable  Voltage;  Variable  Gap  Spacing;  Field 
Eission;  Emporical  Relation 
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( BREAKDOWN  STUDIES;  PARTICLE  BEAMS .  ELECTRON) 

(Vacuum,  Electrical;  Generation) 

FIELDS  CURRENTS  FROM  POINTS 
C.F.  Eyring.  S.5.  Mackeown  and  R.A.  Millikan 
California  Institute  of  Technology.  Pasadena.  CA 
Physicol  Review.  Vol .  31,  No.  5.  pp  900-909  (05/1928). 

The  laws  governing  the  extraction  of  electrons  from  metals  in  high 
vacua  by  fields,  first  developed  through  experiments  with  crossed 
wires,  then  with  fine  wire  cathodes  discharging  to  cylindrical 
anodes,  have  been  now  found  to  hold  throughout  for  field  currents 
between  points  and  planes.  The  theory  needed  for  the  quantitative 
determi nat i on  of  the  potential  gradients  at  points  is  here  given,  and 
critical  gradients  then  determined  exper i mental ly .  The  generality  of 
the  linear  relation  between  log  i  and  the  reciprocal  of 
field-strength  is  expar i mental ly  established.  11  Refs. 

Primary  Kaywords:  Vacuum  Breakdown;  Field  Emission;  Potentiel 

Gradient;  Crossed  Wires;  Wi re-cyl i nder  Configuration 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

INVESTIGATION  OF  HIGH-VACUUM  ELECTRICAL  BREAKDOWN 

L.V.  Tarasova  and  V.G.  Kalinin 

Soviet  Physics-Technical  Physics.  Vol.  9,  No.  6,  pp  514-520  (10/1964). 

Trans.  From:  Zhurnal  Tekhn i chesko i  Fiziki  34.  666-675  (April  1964) 

Some  features  of  high-vacuum  elactrical  breakdown  are  investigated 
for  different  electrode  shapes  and  materials  in  various  vacuum 
chambers  and  in  ultra-high  vacua  in  the  voltage  range  20-300  kV.  The 
pulse  coefficients  for  various  pulse  shepes  and  durations  from  IE-7 
to  9  x  IE-5  sec  do  not  excead  1.7  as  a  rule  and  era  independent  of 
distance  between  electrodes.  The  delay  in  the  electrical  breakdown 
relativa  to  the  instant  the  voltage  is  applied  may  reach  sevaral 
microseconds,  but  in  the  majority  of  cases  it  is  practically  absant. 

18  Rets. 

Primary  Keywords:  Vacuum  Breakdown;  Several  Electrode  Conf i gurat i ons; 

Savers (  Electrode  Mater iais;  Delay  Measuremant; 
Voltage  Measurement 
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(BREAKDOWN  STUDIES;  SWITCHES ,  CLOSING) 

(Vacuum,  Electrical;  Vacuum  Gaps,  Electrical) 

MINIMUM  ENERGY  FOR  INITIATION  OF  ELECTRICAL  BREAKDOWN  IN  VACUUM 

I . N .  51 i vkov 

Soviet  Physi cs-Teehnical  Physics,  Vol.  11,  No.  6.  pp  795-797  (12/1966). 

Trans.  From:  Zhurnal  Takhn i chesko i  Fiziki  36,  1084-1086  (June  1966) 

The  initiation  of  vacuum  breakdown  between  electrodes  of  different 
materials  at  voltages  up  to  120  kV  by  an  auxiliary  spark  is 
investigated.  The  minimum  energy  required  to  create  a  pilot  spark 
capable  of  initiating  vacuum  breakdown  was  measured.  For  an  aluminum 
cathode  the  minimum  energy  is  IE-6  J.  1  Refs. 

Primary  Keywords:  Vacuum  Breakdown;  Different  Electrode  Materials;  120 
kV  Gap  Voltage:  Trigger  Spark:  Minimum  Trigoer  Energy 
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(BREAKDOWN  STUDIES) 

(Vacuum.  Electrical) 

PHOTOGRAPHIC  OBSERVATIONS  OF  A  PREBREAKDOWN  DISCHARGE  TRANSITION 
BETWEEN  METAL  ELECTRODES  IN  VACUUM 

D.J.  DeOeeter 

Argonne  National  Lab.  Argonne,  IL 

Journal  Of  Applied  Physics.  Vol.  34.  No.  4  (Port  1),  pp  919-920 
(04/1943). 

Photomicrographs  war#  aada  of  tha  alactrod#  gap  batwaan  a 
spherical  molybdenum  anode  and  a  lika  stainless  stael  cathoda  at 
voltagas  naar  tha  toraakdown  limit.  At  a  di scrota  voltage  for  a 
particular  gap,  ionizad  patches  of  about  V05  inn  in  diamater  appeared 
on  the  enode  surface.  These  ionized  areas  .ncru..sed  in  luminosity  and 
number  with  voltage  until  one  or  more  degenerated  into  a  highly 
unstable  incandescent  spot  undergoing  severe  localized  heating.  Both 
of  these  events  lead  to  breakdown  at  these  sites,  providing  evidence 
for  a  complex  vacuum  breakdown  process  related  tu  tha  prebreekdown 
discharges  observed.  7  Refs. 

Primary  Keywords:  V; -uum  Breakdown;  Prebreakdown  Currents: 

G-.here-sphere  God;  Molybdenum  Anode;  Stainless  Steel 
Cathode;  Anode  Spots 
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(BREAKDOWN  STUDIES! 

(Vacuum,  Elrctr  cal) 

PRE-BPEAKr>.^N  CONDUCTION  IN  CONTINUOUSLY-PUMPED  VACUUM  SYSTEMS 

W  K.  Mansfield 

Nuclear  Engineering  Lab,  London,  UK 

British  Journal  Of  Applied  Physics,  Vol.  II.  pp  454-461  (10/1968). 

Measurements  have  been  made  under  impulse  conditions  of  the 
coefficients  A',  the  number  of  H/sup  ♦/  ions  emitted  car  250  NeV 
M/sup  -/  ion,  end  B* ,  the  number  of  H/sup  -/  ions  emitted  per  250  keV 
H/sup  +/  ion,  for  metal  surfaces  covered  with  the  contami na t i ng 
layers  likely  to  be  formed  in  continuously-pumped  high-voltage 
apparatus.  Tha  values  obtemod  for  A*  were  1.0,  1.1  and  0.54.  and  for 
B*  8.43.  8.24  and  0.44  for  copper,  aluminum  end  steel  targets 
respectively.  The  product  of  these  coefficients  is  such  as  to  make 
very  probable  the  hypothesis  tKa»  pulse  di scharge  conduction  in  these 
systems  is  due  to  the  regenerative  exchange  of  oositive  end  negative 
ions  of  hydrogen.  The  transient  nature  of  this  form  of  conduction  is 
thought  to  be  due  to  the  charging  up  of  tha  insulating  contaminant. 

20  Rafs. 

Primary  Kaywords:  Vacuum  Braakdown;  Prabraakdown  Currant;  Raganarativa 
Ion  Exchange;  Insulator  Charging 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Elactrical) 

PREBREAKDOUN  CONDUCTION  BETWEEN  ELECTRODES  IN  ULTRA-NIGH  AND  HIGH  VACUUM 

L.I.  Pivovar  and  V.l.  Gordianko 

Soviet  Physics-Techni cel  Physics,  Vol.  7,  No.  10,  pp  908-912  (04/1963). 

Trans.  From:  Zhurnal  Takhn i chesko i  Fiziki  32,  1230-1236  (Octobar  1962) 
The  effect  of  tha  surfaca  stata  of  tha  electrodes  on  prabreakdown 
conduction  was  i nvest i gated .  It  wes  found  that  after  hi gh- temperature 
heating  of  the  cathoda  a  steady  currant  appears  at  voltagas  much  lass 
than  tha  microdischarge  initiation  voltage.  The  steady  currant  ia 
essumad  to  be  caused  by  field  emission  occurring  after  the  heating  of 
the  electrodes  and  after  the  action  of  micro-di scharges  as  a  result 
of  vacuum  etching,  which  leads  to  the  formation  of  mi ero-po ints  on 
the  surface  of  the  electrodes.  It  was  also  found  that  after 
hi gh-*emperature  heating  of  tha  anode  the  mi crodi scharge  initiation 
voltage  is  increased  and  there  is  e  current  due  to  thermionic 
emission  in  the  electric  field.  Oxidation  of  tha  anode  wes  found  to 
restore  the  threshold  mi crodi scharge  voltage.  10  Ro*s. 

Primary  Keywords:  Vacuum  Breakdown;  Prebreakdown  Currant;  Elactroda 

Surfaca  Condition;  Cathoda  Heating;  Field  Emission; 

Mi cropro ject i on 
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(PARTICLE  BEAMS,  ION) 

( Generat i on) 

SMALL-APERTURE  DIAPHRAGMS  IN  ION-ACCELERATOR  TUBES 
L.  Cranberg  and  J.B.  Marshall 
Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

Journal  Of  Applied  Physics,  Vol.  30.  No.  5,  pp  788-710  (05/1959). 

An  investigation  has  been  made  to  determine  the  conditions  under 
which  the  voltage  sustained  by  a  2-ft  length  of  ion  accelerator  tube 
may  be  madQ  proportional  to  the  length  of  the  tube.  It  has  baen  found 
that  such  linearity  may  be  obtained  if  the  tube  is  segmented  at  4  1/2 
in.  intervals  by  diaphragms  which  are  so  arranged  that  no  straight 
path  is  Possible  from  one  end  of  the  tube  to  the  other.  No 
significant  deter i orat i on  in  performance  of  the  tube  was  observed 
when  axial  .holes  were  made  in  each  diaphragm  up  to  3/4  in.  in 
diameter.  The  voltage  gradient  realized  on  these  tests  was  68  kv/cm. 

4  Refs. 

Primary  Keywords:  Ion  Beam  Generation;  Voltage  Linearity;  Diephrem 
Voltage  Grader;  60  KV/em  Voltage  Gradient 
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(SWITCHES,  OPENING) 

(Mechanical ) 

THE  BRIDGE  STAGE  OF  ELECTRODE  EROSION  IN  SWITCHING  1000-5080-A  CURRENTS 
IN  VACUUM 

V.S.  Potokin.  V.l.  Rakhovskii  and  V.N.  Tikhonov 

All-Union  Institute.  Moscow,  USSR 

Soviet  Phys> cs-Technicel  Physics.  Vol.  10,  No.  10,  pp  1424-1427 
(04/1966) . 

Trans.  From.  Zhurnal  Tekhni chesko i  Fiziki  35,  1848-1852  (October  1965) 
When  on  electric  current  is  switched  off  by  separating  electrodes 
the  entire  current  passes  through  the  point  of  lest  contact.  The 
Joule  heat  evolved  as  e  result  melts  the  eree  of  current 
concent  rat  i  on  and  as  the  electrodes  are  further  separated  this  eree 
it  formed  mto  a  small  molten-matal  bridge.  The  study  of  the  bridge 
stage  is  interesting,  particularly  when  the  contacts  era  separated  in 
vacuum,  because  the  resulting  vapor  cloud  creates  a  medium  in  which  e 
so-called  vacuum  arc  is  formed.  None  of  the  presently  available 
duplication*  on  the  bridge  stage  of  erosion  treat  the  behavior  of  the 
bride*  at  very  high  currents.  For  these  reasons  wo  have  studied  the 
br  dgo  stage  of  erosion  that  arises  when  large  currents  era  switched 
m  vacuum.  6  Refs. 

Primary  Keywords-  Mechanical  Opening  Switch;  Current  Interruption; 

Molten  Motal  !nd?i;  Vacuum  Arc.  Electrode  Erosion; 

Tungsten  Electrodes 
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( BREAKDOWN  STUDIES) 

(Gas,  Elettricel) 

l HE  ROLE  Of  I-CLLSIONS  AND  SURFACE  CONTAMINATION  ARC  INITIATION  AT  LOW 
PRESSURES 

J  T  M,*x-ey  «nd  R.A.  Dugdele 

Atomic  Energy  Research  Establishment.  Harwell,  Berkshire,  UK 

British  jrumal  Of  Applied  Physics.  Vol.  17.  dP  1025-1834  (08/1966). 

1 h i *  paper  is  concerned  with  the  initiation  mechanism  of  electric 
arcs  in  1  cm- pressure  ges  discharge  apparatus.  It  is  demonstrated 
experimentally  that  arcs  are  initiated  et  the  sites  of  inclusions  in 
tho  surfaces  of  metol  cethodo  probes  exposed  to  a  hydrogen  plasma. 

The  presence  of  relatively  volatile  extraneous  contami nat i on  is  olso 
necessary,  however,  for  arc  initiation  to  occur  under  the  present 
Owner i manta  1  conditions  (hydrogen  ion  current  density  10  A/cu.cm  . 
cathode  field  1E5  V/cm  A  mechanism  tor  ere  initiation  involving  the 
production  of  bursts  of  cathodic  /(pour  is  postulated,  in  which  an 
essential  event  is  the  dielectric  breakdown  of  insulating  inclusions. 

22  Rofs. 

Primary  Keywords:  Ges  Breakdown;  Low  Gas  Pressure;  Cathode  Inclusions: 

Stainlsss  Steel  Cathoda;  Arc  Initiation 
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(BREAKDOWN  STUDIES) 

( Exploding  W> res) 

THE  SPECTRAL  ENERGY  DISTRIBUTION  AND  OPACITY  OF  WIRE  EXPLOSION  VAPORS 

J.A  Anderson 

Carnegie  Mellon  University,  Pittsburgh  PA  15213 

Proceedings  Of  The  National  Academy  Of  Sciences  Of  The  U.S.A.,  Vol.  8, 
No.  ?.  pp  231-232  (87/1922)  . 

This  paper  presents  results  of  e  study  of  tho  spoctra  of  exploding 
wires.  It  is  found  that  a  wire  exploded  between  two  planes  emits  e 
continuous  spectrum  and  the  absorption  lines  of  the  aatal  vapor  can 
be  studied.  Spectra  of  copper,  silver,  gold,  magnesium,  zinc, 
cadmium,  aluminum,  tin,  lead,  tungsten,  iron  end  nickel  wires  ere 
studied  3  Refs. 

Primary  Keywords:  Exploding  Wires;  Absorption  Spectrum;  Several  Wire 
Matcal  Cal culat i on 
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(SWITCHES.  CLOSING) 

(Vacuum  Gaps.  Electrical) 

A  LOW-INDUCTANCE  CONTROLLED  VACUUM  SPARK  GAP  OPERATING  AT  A  VOLTAGE  OF 
100  KV  AND  CURRENT  OF  UP  TO  1.5  MA 
V.B.  Ikonnikov,  G.A.  Kichaeva  and  P.I.  Shkuropet 
Leningrad  Polytechnieal  Instituta,  Leningrad.  USSR 

Instruments  And  Experimental  Techniques,  Vol.  18,  No.  A,  pp  1798-1800 
(12/1975) . 

Trans.  From:  Pribory  i  Tekhnike  Ek spar i manta  6,  114-116 
(Novanbar-Docawbar  1975) 

Tha  construction  and  character* sties  of  a  low- i nductance  (15  nM) 
controlled  vacuum  spark  gap  with  a  working  voltage  of  1-100  kV  is 
described  wh*ch  commutates  currants  of  up  to  1.5  MA.  Tha  spark  gap 
has  a  controllability  range  1-100  kV.  short  actuation  time  delays 
1-0.2  microsecond,  ond  small  values  of  t i me- da  lay ad  scatter.  9  Re*s. 
Primary  Keyword*  Vacuum  Spark  Gap;  1-100  kV  Operating  Voltage;  1  5  MA 
Operating  Current;  Low  Jitter;  Three  Main  Electrodas 
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(ENERGY  STORAGE.  INDUCTIVE;  ENERGY  STORAGE.  CAPACITIVE;  SWITCHES. 
OPENING) 

(Systems.  Capacitor  Banks:  Explosive  Fuses) 

INDUCTIVE  STORE  PULSE  COMPRESSION  SYSTEM  FOR  DRIVING  HIGH  SPEED  PLASMA 
IMPLOSIONS 

R.E.  Reinovsky,  D.l.  Smith,  M.l.  Baker,  J.H.  Degnan.  R.P.  Henderson, 
R.J.  Kohn,  DA.  Kloc  and  N.F.  Roderick 

AFWL.  K i r t land  AFB ,  NM  87117 

IEEE  Transactions  On  Plasma  Science.  Vol.  PS-10,  No.  2.  pp  73-81 
(06/1982). 

The  Air  Force  Weapons  Laboratory  has  investigated  end  developed 
inductive  pulse  compression  techniques  with  fuse  opening  switches  for 
driving  high  speed  plasma  implosions.  Experiments  hove  demonstrated 
the  delivery  of  7.5  MA  to  e  5-nH  load  in  <200  ns  from  en  initial 
l . 9-KJ  2-microsecond  capacitor  bank  vie  inductive  pulse  compression. 
Circiut  considerations  dictate  the  overall  energy  efficiency  while 
MHO  consi derot  * ons  dictate  overall  implosion  stability  and 
thermal i sat i on  time.  Theoretical  consi derat i ons  along  with  initial 
experiment  results  are  presented  in  this  paper.  11  Refs. 

Primary  Keywords:  Inductive  Energy  Store;  Explosive  Fuse.  7.5  MA 
Output  Current.  Capacitive  Energy  Store,  1 . 9  MJ 
Initial  Stored  Energy;  Experiment:  Theory 
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( BREAKDOWN  STUDIES;  BREAKDOWN  STUDIES) 

(Gas,  Electrical:  Ges,  Recovery) 

SIMILARITY  RELATIONS  FOR  THE  ELECTRIC  ARC  IN  FORCED  AXIAL  FLOW 

K.  Ragaller  (1)  and  D.T.  Tuma  (2) 

(1)  Brown,  Boveri  I  Co  Ltd,  Baden,  Switzerland 

(2)  Carnegie  Mellon  University.  Pittsburgh  PA  15213 

IEEE  Transactions  On  Plasma  Science,  Vol.  PS-9,  No.  2,  pp  75-79 
(06/1981). 

The  conservation  equations  of  mass,  momentum,  and  anergy  in 
different  form.  Ohm's  lew,  and  the  exper *  mental ly  determined 
dependence  of  the  interruption  capability  of  the  ere  on  current  shape 
are  employed  to  obtain  similarity  relations  for  high  pressure 
electric  arcs  in  forced  axial  flow  around  currant  zero.  The 
similarity  relations  are  then  applied  to  essess  the  validity  of 
laminar  and  turbulent  flow  models  for  the  ore  by  comparing  model 
predetions  with  experiment.  It  is  found  that  th#  laminar  flow  model 
quite  often  predicts  ere  behavior  contrary  to  experiment,  while  the 
turbulent  flow  model  predictions  are  much  more  consistent  with 
experiment.  Moreover,  the  similarity  relations  should  also  bo  useful 
in  exploring  arc  behavior  under  circumstances  not  discussed  in  this 
work.  12  Refs. 

Primary  Keywords:  Ges  Breakdown;  High-pressure  Arc:  Arc  Interrupt i on; 

•Kiel  Flow;  Experiment;  Theory  Conservation 
Equations;  Ohm’s  Law;  laminar  Flow  Model;  Turbulent 
Flow  Model 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Current ) 

HIGH  FREQUENCY  R0G0W5K1  COIL  RESPONSE  CHARACTERISTICS 
W  Stypsr  end  G  Gerdm 
Fusion  Studies  lab.  Urbane.  II  61801 

IEEE  Transactions  On  Plasma  Science,  Vol  PS-10.  No.  1.  PP  46-44 
(  03/1982)  . 

The  high  frequency  response  cheracter i st l cs  of  di f far  art t at  * ng  and 
se 1 f - i ntegret i ng  Rogowski  coils  have  been  calculated  for  arbitrary 
values  of  the  coil  terminating  resistance  assuming  Ampere’s  leu  to  be 
vo I'd.  Effects  due  to  a  reactive  terminating  impedance  ere  elso 
Jistussed  When  the  displacement  current  is  taken  into  acctunt  in  the 
meosu-ement  of  the  current  of  a  charged  particle  beam,  it  is  found 
that  an  effective  rise  time  is  introduced  into  the  self- i ntegret i ng 
ceil  response  on  the  order  of  a/gamma  v,  where  e  is  the  major  radius 
of  the  coil,  v  is  the  velocity  of  the  beam,  and  gamma:(l  -  v/sup 
2/c/sup  2/)/sup  -1/2.  10  Refs. 

Primary  Keywords;  Rogowski i  Coil:  Response  Character  I st i c ;  Frequency 
Response,  Ampere’s  Law;  Terminating  Impedance: 
Current  Transformer 
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(SWITCHES,  OPENING:  BREAKDOWN  STUDIES) 

(Mechanical;  Gas.  Recovery) 

MECHANISMS  FOR  TEMPERATURE  DECAY  IN  THE  FREFlY  RECOVERING  GAS  BLAST  ARC 

E.  Richley  and  D.T.  Tuna 

Carnegie  Mellon  University,  Pittsburgh  PA  15213 

IEEE  Transactions  On  Plasma  Science,  Vol.  P5-10.  No.  1,  pp  2-7 
(03/1982)  . 

Energy  loss  mechanisms  for  the  extinguished  gas  blast  arc  channel 
in  free  recovery  are  defined  and  their  comparative  magnitudes  are 
explored  for  both  N/sub  2/  end  SF/sub  6/  gases  The  arc  chanrel 
temperature  decay  rata  is  found  to  follow  at  least  two  time 
constants;  one  correspond! ng  to  the  transit  time  of  tho  channel  gas 
and  tne  other  to  *»  iater  period.  In  addition,  tho  influence  of  the 
ges  pressure  end  of  the  initial  corditions  of  the  arc  channel  and  the 
surrounding  hot  gas  mantle  at  current  r»ro  on  the  decay  rale  of  the 
channel  temperature  ere  investigated.  9  Refs. 

Primary  Keywords  Gas  Air  Recovery;  Gas  Blest  Arc;  Energy  loss: 

Nitrogorf  Gas;  5F/ sub  6/  Gas,  Arc  Channel 
r»mper nture;  Variable  Ges  Pressure 
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TIME-DEPENDENT  ION  DIODE  PHYSICS  AND  ION  BEAM  TRANSPORT  IN  STABILIZED 
PLASMA  CHANNELS 

F.L.  Sandal 

'  J  At  COR  Inc.  Alexandria.  VA  22304 

Final  reet  19  Jul  79-30  Apr  80  No.  JAYCOR-PSD-208-81-B01-FR,  SSp 
(01/1981) . 

Avet lebi lity:  AD-A098  888/1 
HT1S 

This  report  summarizes  work  performed  by  JAYCOR  which  has  lad  to 
significant  advances  in  the  understand* ng  of  ion  diode  physics  as 
wall  as  new  knowledge  of  the  processes  of  ion  beam  transport  in  tha 
stabilized  plasma  channel  systems  previously  developed  by  JAYCOR.  The 
resort  is  divided  into  three  sections.  Pert  A  is  a  cemprahensi ve 
study  of  the  pinch-beam  ion  diode.  This  work  was  expended 
considerably  beyond  the  original  scope  of  the  contract  end  includes 
studies  of  anode  materials,  anode  plasma  behavior,  time-dependent  ion 
beam  profiles,  beam  bunching,  ion  species  end  beam  neutral i zat i on . 
Part  8  is  a  detailed  analysis  of  plasma  channel  transport  experiments 
in  which  previously  unknown  ion  energy  losses  ware  discovered  in  the 
i or  diode  and/or  focusing  regions.  Part  C  is  a  collection  of 
abstracts  of  paoers  written  during  the  period  of  this  work. 

Primary  Keywords:  Plasmas! Physi cs) ;  Ion  Beams;  Transport  Properties; 

Channels;  Stability;  Pinch  Effect;  Diodes;  Pulse 
Generators ;  Acetates:  Vinyl  Plastics;  Electrical 
Impedance;  Focusing;  Shape 
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ABSTRACTS  OF  THE  HYDROGEN  THVRATRON  SYMPOSIUM  (6TH),  HELD  AT  SIGNAL 
C0PP3  ENGINEERING  LABORATORY,  FORT  MONMOUTH,  N.  J.,  NOVEMBER  17  AND  18, 

1955 

ECOM,  Fo:  t  Monmouth,  NJ  07703 
(01/1955 ) . 

Aval  lability:  AD-660  279 
NTIS 

Contents:  Ratings  and  naw  concepts  in  hydrogen  thyratron  design; 

A  magnetic  assist  to  hydrogen  thyratron  switch  tubes;  A  method  of 
paralleling  switch  tubes  for  pulsed  service;  Design  notes  of  high 
power  moduleto-s  utilizing  hydrogen  thyratron  types  5948/1756  end 
VC-1257;  Effect  of  circuit  parameters  on  hydrogen  thyratron  operating 
pressures;  Cr.ntr  i  but  i  ng  factors  to  hydrogen  thyratron  jitter;  Clipper 
tuba  operating  parameters  m  hydrogen  thyratron  modulators. 

Primary  Keywords:  Thyrat r ons_Hydrogen ;  Abstracts;  Symposia;  Design; 

Modulators;  Per form«nca( Engi near i ng) ;  Clipper 
Circuits;  Electronic  Switches;  Circuits;  Stability) 
Pulse  Modulation 
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ACCELERATOR  TECHNOLOGY  PROGRAM.  PROGRESS  REPORT,  APRIL -DECEMBER  1978 
E.A.  Knapp  and  R.A.  Jameson 

Los  Alamos  National  Labs,  Los  Alamos,  NM  87545 

(  05/1980)  . 

Availability:  LA-8350-PR 

NTIS 

This  report  presents  highlights  of  activities  in  the  Acceleertor 
T ethnology  (AT)  Division  from  April  through  December  1978.  The  report 
is  divided  into  10  sections  to  cover  work  done  by  tha  four  groups 
that  make  up  AT  Division  (AT-1,  AT-2,  AT-J.  end  AT-4).  Section  1  il  a 
brief  summary  of  the  whole  report.  Sections  II  through  VI  describe 
work  done  by  At-1,  tho  linac  Technology  Group.  Subjects  covered  are 
the  Pi  or.  Generation  for  Medical  Irradiation  Program,  the 
Electronucleer  Fuel -proouc i ng  Accelerator  Program,  the  Gyrocon  rf 
Amplifier  Program,  the  Electron  Linear  Accelerator  Program,  and  the 
Free  Electron  Laser  Program.  Section  VII  covers  the  linear 
Accelerator  Beam  Dynamics  development,  and  Sec.  VIII  deals  with  work 
with  the  H  exp  -  Ion  Source.  Most  of  the  work  in  Sacs.  VII  end  VIII 
was  djr.o  by  AT-2,  the  Special  Projects  Group,  although  work  on 
♦actors  influencing  emittence  growth  was  done  by  MP-9,  and  results  on 
em 1 1 tance  growth  in  the  new  European  Ccuncil  for  Nuclear  Research 
(CFRN)  lir>*c  were  reportad  by  an  AT-DO'MP-9  team.  Section  IX  concerns 
the  Proton  Storage  Ring  Program  for  which  AT-3,  the  Storage  Ring 
Technology  Group,  is  rgsponsi  b‘.  e .  Section  X  describes  the  Fusion 
Materials  Irradiation  Test  (EMIT)  Program.  This  work  is  done  by  AT-4. 
which  was  crga-ized  in  April  1978  to  design  and  supervise  the 
construction  ef  the  FMIT  accelerator.  The  accelerator  team  is 
co-prs^d  of  pe-snnnel  from  AT-4  end  the  Hanford  Engineering 
Develecrc-t  Laboratory,  Richland,  Washington.  This 
Primary  Keywords;  lasl;  Accolorotor  Breeders;  Accelerator  Facilities; 

Bean  Dynamics;  Beam  Transport;  Fmit  Linac;  Hydregon 
Ions  1  Minus;  Ion  Sources;  lempf  linac;  Linear 
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AIRCRAFT  EMP  ISOLATION  STUDY 
A.  Finei.  M.  Price,  P.  Chao,  S.  Moreor  and  T.  Neff 
AFWL,  K i rt 1  and  AFB.  NM  87117 
Final  rapt.  (07/1980) 

Availability:  AD- AC  9  3  772/2 

NTIS 

This  report  presents  the  results  of  a  preliminary  study  into 
methods  for  e 1  act r i cal ly  isolating  the  E-48.  the  EC-135,  end  the 
EC-130  airera<t  during  EMP  tests  where  the  aircraft  under  test  ie 
directly  driven  by  a  high-voltage  pulsar. 

Primary  Keywords:  Electronic  Aircraft;  Electromagnet i c  Pulses; 

Breakdown! El ectroni c  Threshold);  Test  Methods; 
Eloctric  Arcs;  Pulse  Generators;  High  Voltage; 
Aircraft  Equipment;  Airfremee;  Electric  Fields; 
Intensity;  Isolation;  Dielectrics;  Aircraft;  Landing 
Gear 
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l0Z8THE  possibility  of  THE  use  of  liquid  oischargers  in  hioh-voitaoe 
NANOSECOND  PULSE  CIRCUITS 

G.A  Mesyats  and  G.A.  Vorob’yev 
FTD.  Wr i ght-Pat ter son  AFB.  OH 
No.  FTD-!D(RS)T-15tl-80.  7p  (11/1980). 

Availability:  AD-A092  820/0 

NTIS 

No  abstract  available  _ 
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MODEL  LING  OF  COMPRESSED  MAGNETIC  FIELD  GENERATORS  BY  EQUIVALENT  CIRCUIT 

„  APPROACH 

M.  Jonas 

Availability;  AD-A091  933/2 
NT  IS 

c’^cuit  modal  is  presented  for  a  halt  cal  compressed 
magnatic  f>ald  oanarator.  Tho  emphasis  has  baan  placad  on  producing  a 
model  which  has  a  short  computer  run  timo.  Magnetic  anargy  losses  due 
to  non-linear  fuld  diffusion  are  taken  into  account,  together  with 
the  effects  of  magnet i cal ly- induced  conductor  motion.  Examples  of  the 
computer  code  results  are  given,  together  with  a  comparison  with 
experimental  data.  (Author) 
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ECCM,  Fort  Monmouth,  NJ  07703 
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(07/1980). 
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The  Electron  Been  Semiconductor  (EBS)  concept  has  existed  for 
three  decades;  but  only  within  the  last  decode  has  an  active, 
well-defined  program  been  underway  to  develop  devices  that  can 
operate  as  high-power  radio  f requoncy(RF)  amplifiers,  fast  risetime 
switches,  and  current  and  voltoge  pulse  amplifiers.  This  report 
discusses  the  test  procedures,  data  and  results  of  reliability 
testing  of  RF  and  video  pulse  EBS  amplifiers  at  Electronics  Research 
and  Development  Command  (ERADCOM),  Fort  Monmouth,  New  Jrsey.  Also, 
the  experimental  analysis  of  the  ser i es-connectmd  diode  t9$  device  is 
described  in  detail.  Finally,  the. report  concludes  with  e  -'scusston 
of  the  state-of-the-er t  of  EB5  and  future  trends  of  the  tec’*'  ology. 

( Author ) 
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Analytic  theory,  numerical  simulations  and  experiment*  indicate 
that  a  combination  of  a  bias  current  pinch  end  an  ion  induced  pinch 
may  allow  the  efficient  pinching  of  electron  beams  generated  in  large 
aspect  ratio  diodes.  In  the  new  diode  geometry,  electrons  flow 
radially  inward  along  vector-potential  field  lines  which  lie  close  to 
the  anode.  As  these  electrons  do  not  touch  the  anode,  there  is  no 
plasma  formation  and  consequent  loss  of  energy  to  accelerated  ions. 
Entering  a  region  close  to  the  axis  in  which  an  anode  plasma  does 
exist,  these  elections  undergo  an  ion  inducad  pinch  to  still  smaller 
radii.  Sinca  the  bulk  of  the  flow  occurs  along  vector-potent ial  field 
lines,  we  have  coined  this  new  diode  the  Perevector-potent i al  diode. 

( Author ) 
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LOW  JITTER  SPARK  GAP  SWITCH  FOR  REPETITIVELY  PULSED  PARALLEL  CAPACITOR 
BANKS 

G .  J  Rohwei n 
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A  two-section  air  insulated  spark  gap  has  been  developed  for 
switching  mu  1 1 i - k i ) ojou . e  plus-minus  charged  parallel  capacitor  banks 
which  operate  continuously  at  pulse  rates  up  to  20  pps.  The  switrh 
operates  with  less  than  2  ns  jitter,  recovers  its  dielectric  strength 
within  2  to  5  ms  and  has  not  shown  degraded  performance  in  sequential 
test  runs  totaling  over  a  million  shots.  Its  estimated  life  with 
copper  electrodes  is  >  10  exp  shots.  All  preliminary  tests  indicate 
that  the  switch  is  suitable  for  continuous  running  multi -k i 1© joule 
systems  operating  to  at  least  20  pps.  (ERA  citation  05:029532) 
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M.I.  Barash.  I.S.  lavovar  and  G.I.  Chumakov 
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STAGE  GENERATOR  CALCULATION 

I  - T .  Venevtsev,  G.M.  Skoromnyi  and  E.I.  Revutskii 

Akademiya  Heuk  URSR.  Khar'hov  Fi zi fco-Tekhn i chesfc i f  Inst. 

(01/1979) . 

Availability:  KFTI-79-21 
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An  engineering  calculation  of  the  cascade  generator  (CG)  is  mada 
•  the  two  schemes  used  widely  in  accelerating  techniques,  for  the 
stable  and  pulse  regimes  of  loading.  The  order  of  the  CG  calculation 
at  stable  loading  is  shown,  as  well  as  the  calculation  order  at  pulsa 
loading  for  the  example  of  the  calculation  of  high  voltage  CG(70V, 
0.25  A,  500  mu  s,  100  Hi).  The  calculation  error  is  checked  at  the 
CG-300  (in  operation)  end  at  th«  low-voltage  CG-700  model,  and  <s 
1-4X  for  delta  U  and  deltaU  and  not  worse  than  6X  for  other  values. 
(Atcmindex  citation  11:508860 
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ADC  DATA  ACQUISITION  SYSTEM  FOR  THE  ACCELERATOR  VJCKSI 
W .  Liebl  and  M.  Martini 
Hahn-Meitne-  Inst,  FRG 
(07/1979) . 

Availability  MMI-B-309 
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A  data  acquisition  system  for  experiments  with  the  heavy  ions 
accelerator  VICKSI  uses  fast  ADCs  with  high  resolution.  The  modular 
CAM* C  system  used  transfers  the  desired  single  events  in  e  'Single 
Mode*  from  the  ADCs  to  the  computer,  while  the  desii^d  coincidence 
events  from  up  to  12  ADCs  ere  transfered  in  a  'Group  Mode'.  The 
undesired  everts  ere  rejected  by  hardware.  This  report  describes  tho 
’Single  Mode*  and  tha  'Group  Mode’  together  with  a  data  chack  and 
group  checks,  end  it  describes  furtnernore  en  INPUT  REGISTER  allowing 
the  ADCs  to  work  m  both  modes  simue t tanously ,  as  well  as  a  DUAL 
SHIFT  INpUT  REGISTER  for  dual  Chennai  measurements  in  the  'Single 
Mode’.  (Atom.ndex  citation  11  505611) 
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DEVELOPMENT  OF  A  50  HZ,  251  KV,  500  NS,  500  KM  AVERAGE  POWER  PULSER 
M . T .  But  tram 

Sandia  Lcbs.  Albuquerque,  NM  87115 
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This  paper  describes  the  development  of  »  50  Mz  research  pulaer 
with  per  shot  snec  ••  f  i  cat  i  on  s  of  250  kV,  500  ns  FkiHM.  10  kJ.  It  ie 
designer  for  burst  rode  service  The  pulsar  is  a  two  element 
Guillc-Iin  Type  '.  pulse  forming  network  wi  *  n  t-o  parallel  Marx 
generators  serving  as  tne  -first  element  and  a  single  Marx  generator 
serving  as  the  second  ele-  »nt.  This  paper  will  consider  the  two  Marx 
generator s  of  the  first  element  only  and  will  outline  the  important 
ongoing  envoi op™*n ia 1  areas.  (ERA  citation  05:029534) 
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DESIGN  AND  CONSTRUCTION  OF  A  PRECISION  PULSE  GENERATOR 

J.C.  Robles  G 

Institute  Politecnico  Nacionel,  Mexico  City,  Mexico 
Thesis  (06/1977). 
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The  design  and  consruction  of  a  pulse  generator  Is  considered  to 
simulate  in  due  form  and  magnitude  the  pulees  obtained  in 
semiconductor  detectors  of  nuclear  radiation  in  a  frequency  interval 
tq  allow  its  use  in  testing  and  calibration  of  spectrometric  systems. 

A  parameters  analysis  which  define  the  pulse  form  through  the  var ioue 
types  of  semiconductor  detectors  was  realized  with  the  object  to 
obtain  the  most  important  character! sties  of  the  pulse  transmitted  by 
the  generator.  Those  ere  the  characteristics:  Variable  frequency  from 
0.0124  to  120  Hz,  variable  amplitude  from  0  to  1  V,  Integral 
lineality  ♦-  0.25*,  amplitude  stability  ~0.031k/degC  exponential 
going  up  time  and  variable  according  to  steps  of  6.5,  25,  60,  130  end 
275  nsec-,  decay  time  constant  200  or  400  mu  sec.  with  output  andtng 
at  100  omega  .  According  to  tha  rasuits,  tha  stability  is  less  than 
tho  established  in  tha  dasign.  In  order  to  improve  it,  en  analysis 
was  nous  in  function  with  the  tomperatur#  of  tha  componants  which 
integrate  the  circuit  that  produces  tha  pulsa.  This  analysis  allow  us 
to  aefino  tho  spec i f i cat i ons  related  to  the  components  which 
integrate  the  circuit  that  produces  the  pulse.  This  analysis  allow  us 
to  define  the  specifications  related  to  the  components.  Finally  a 
ccmp-letion  was  made  of  the  most  common  applications  of  th%  generator 
in  nuclear  i nstrumentat i on .  (Atomindox  citation  89:402214) 
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SUBIlIZAnON  OF  THE  OUTPUTS  OF  PULSE  AMPLIFIERS  UTILIZING  NON-LINEAR 
K  LFEh251?IS  NETW0**5'  ap^UCATION  TU  NUCLEAR  SPECTROMETER  AMPLIFIERS 

^fo2/ts7S)  <,'Etud*#  Mucl*n*r«»>  Sarc lay ,  Franca  92260 
Availability;  CEA-R-4900 
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In  nuclear  spectroscopy ,  baieline  instability  and  random 
f^jjctuations  at  tha  output  of  the  amplifier  create  imperfectly  solved 
problems  mainly  at  high  counting  rates.  After  a  critical  examination 
or  current  sys.ams,  solutions  are  proposed  which  surpass  existing 
ones.  It  is  shown  that  restorers  and  stabilisers  of  baselines  have 
thoir  own  preferent’al  application.  Considering  natural  limits  of 
performance  the  proposed  solutions  give  entirely  setisfectory 
results.  (Atowindex  citation  10:423499) 
riicary  Keywords:  Pulse  Amplifiers;  Spectrometers ;  Background  Noise; 
Feedback;  Stability 
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NANOSECOND  PULSE  TECHNIQUE  FOR  MULTIPLE  FRONT  STUDIES  IN  SHOCK  TUBES 

M.J.  Lubin 
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Availability:  AD-432  779/7 
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A  technique  for  the  production  of  well-def ined,  precisely  timed 
nanosecond  pulses  of  X-bend  microwave  power  is  described.  A  system 
for  the  investigation  of  extremely  fast  electron  density  fronts  in 
shock  tubes  is  outlined  utilizing  the  transmitted  and  reflected 
pulses  generated  by  this  technique.  The  transmitted  and  reflected 
pulses  ere  displayed  on  a  2000-mc.  rastered  oscilloscope.  (Author) 
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THEORY  OF  SMALL  HELICAL  MAGNETIC  FLUX  COMPRESSION  AMPLIFIERS 

O.M.  Stuetzer 
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•  liraar  thaory  is  Presented  o*  closely  wound,  helical,  magnetic 
flux  co "press i on  transducers,  the  theory  n  based  on  an  equivalent 
circu’t  model  lood  inductance,  load  resistance,  and  eight  basic 
niter  ,i,l*  and  d«»ign  parameters  a *■  e  taken  into  account;  caoaci.ances 
ore  neglected  It  was  necessary  to  introduce  two  paramatars  which  era 
not  well  understood,  but  it  can  ba  proven  that  varying  them  causes 
only  mmor  changes  in  the  results.  The  primary  conclusion  reached  is 
fh*t  device  p#-formance  is  limited  by  both  flux  loss  and  flux 
remaining  in  tha  generator  after  compression.  (ERA  citation  05:802348) 
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PARALLEL-PLATE  TRAN5MIJ5ION  LINE  TYPE  OF  fMP  SIMULATORS:  SYSTEMATIC 
REVIEW  AND  RECCMMENDAT I 0NS 
D  V.  Giri,  T  K  Liu.  F  M  Tesche  end  R  W.P.  King 
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This  report  presents  various  osoocts  of  tho  two-porol  lel-plate 
tronsmission  lino  type  Of  EHP  simulator.  Much  of  th#  work  is  the 
result  of  rosoereh  efforts  eond  letod  during  the  last  two  docedes  at 
the  Air  Force  Weepone  leboretor/.  er.d  in  i  ndustr  i  e»/uni  ver  si  1 1  es  as 
well.  The  principal  faaturas  if  individual  simulator  components  are 
discussed.  Tne  report  also  empiesizes  that  it  is  Imperative  to 
hybridize  our  understating  of  individual  components  so  that  we  can 
drew  meaningful  conclusions  of  simulator  per'ormance  as  e  who  1 o 
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A  first-order  analysis  is  presented  for  e  compressed  magnetic  flux 
(CMF)  current  amplifier  working  into  a  load  with  a  capacitive 
component.  Since  the  purpose  of  the  i nveet i get i on  was  to  gain  e 
general  understand! ng  of  tha  arrangement,  a  number  of  approx imat i ons 
and  limitations  were  accepted.  The  inductance  of  the  transducer 
vanes  with  time;  tne  i  nductance/resi  etence/cepac  i  tance  (LRC)  circuit 
therefore  is  parametric  and  solutions  era  different  for  the  stable 
regime  (high  C),  the  oscillation  regime  (low  C),  and  tha  transition 
case.  Solutions  and  performance  depend  strongly  on  circuit  boundary 
conditions,  i.e.,  energization  of  the  circuit  by  either  an  injected 
currant  or  by  an  eroliad  capacitor  charge.  The  behavior  of  current 
and  energy  amplification  fer  the  various  cases  are  discussed  in 
detail.  A  numbor  of  experiments  with  small  CMF  devices  showed  that 
the  first-order  thoory  presented  predicts  transducer  performance  well 
in  the  linear  regime.  (ERA  citation  05*023357) 
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DESIGNING  THE  RFI  SHIELDED  PACKAGE 

A . L .  Alb5  n 
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Electronic  Industries,  Vol.  24,  No.  1,  pp  80-83  (01/1965). 

The  various  problems  of  shielding  electronic  systems  against  EMI 
are  discussed  briefly  in  this  paper.  Several  possible  paths  for  EMI 
through  shielded  enclosures  are  identified  with  steps  to  reduce  these 
paths  suggested.  Materials  era  discussed  briefly,  es  ere  means  of 
filtering  necessary  penetrations  to  enclosuras.  6  Refs. 
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A  POWERFUL  FOIL  BREAKER  FOR  A  CURRENT  OF  0 . 5  MA,  WHICH  ACTUATES  IN  5 
MICROSECONDS 

L.V.  Dubovoi,  I.M.  Roife,  E.V.  Se-edenko  and  B.A.  Stekol’nikov 
5c« ent i f i c-Research  Institute  Of  Electro-Physi cal  Equipmant,  Leningrad, 
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Instruments  And  Experimental  Techniques,  Vol.  17,  No.  2.  pn  421-422 

(04/1974). 

Trans.  From:  Pribory  i  Tekhnike  Ekspecimente  1,  107-108  (Merch-April 
1974) 

The  construction  end  electrical  character » st i cs  of  a  breaker  fo-  a 
current  of  up  to  0.5  MA  are  considered;  the  breaker  is  based  on 
current  heating  followed  by  thermal  explosion  of  a  metallic  foil  in 
quartz  sand.  For  a  time  T/4=50  microseconds  of  current  rise  to  the 
maximum  value,  actuation  of  the  breaker  takes  place  in  approximately 
5  microseconds.  2  Refs. 
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(BREAKDOWN  STUDIES) 

(Exploding  Wires) 

ENERGY  PARTITION  IN  THE  EXPLODING  WIRE  PHENOMENA 

F.D.  Bennett 

Army  Anement  Research  end  Development  Command,  Aberdeen  Proving  Ground, 
MP  21005 

Tho  Fhysics  Of  Fluids,  Vol.  I,  No.  6,  pp  515-522  (12/1958). 

Streak  camera  and  oscillographic  circuit-damping  data  are 
presented  Tor  exploded  copper  wires  varying  in  diameter  from  5  to  8 
mils  A  max. mum  of  specific  shock-wave  energy  in  the  induced  flow  is 
found  at  a  wire  diameter  different  from  that  of  a  minimum  in  the 
total  damping  time  of  the  circuit.  This  displacement  is  shown  to  bo 
caused  by  the  presence  of  residual  circuit  resistance.  The  proof  is 
bared  on  a  critical  analysis  of  optimum  damping  conditions  in  tho 
exploding  wire  circuit.  A  maximum  of  apparent  energy  within  the 
contact  surface  appears  «t  about  the  same  wi ra  diameter  os  the 
minimum  of  total  damping  time.  Discussion  of  the  implications  of  the 
Toylor-lin  similarity  theory  indicates  that  lack  of  similarity  of  the 
flow  is  probably  connected  with  tho  displacement  of  the  maximum 
energies  ossociated  with  shock-wav#  and  contact  surface.  6  Refs. 
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PRODUCTS  FROM  THE  ELECTRICAL  EXPLOSION  OF  TUNGSTEN  AT  CURRENTS  OF 
APPROXIMATELY  1E11  A/SQ.M. 

5.V.  Lebedev,  B.V.  Lukin,  A.E.  Rautbort  and  A. I.  Sawatimskil 

Academy  of  Sciences  of  tho  USSR,  Moscow,  USSR 

High  Temperature,  Vol.  7,  No.  5,  PP  951-952  (10/1969). 

Trans.  From-  Teplofizika  Vysokikh  Temper a tur  7,  1020-1021 
(September-October  1969) 

The  products  give  information  on  the  explosion  mechanism  for  a 
metal  subjected  to  a  large  current.  The  usual  view  is  that  tha 
conductor  (usually  a  wire)  evaporates  end  acquires  the  properties  Of 
a  gas,  but  evaporation  cannot  explain  some  results,  end  it  has  been 
supposed  that  the  molten  wire  at  SE10  A/sq.m,  does  not  evaporate  but 
breaks  up  into  particles  whose  size  is  less  than  the  electron  mean 
free  path  in  the  metal.  More  recant  results  are  of  interest  here, 
which  indicate  that  explosion  of  a  wire  in  air  or  an  inert  gas 
produces  an  aarosol  with  articles  of  size  around  0.01  micron.  The 
yield  of  this  aerosol  is  close  to  100X  if  the  supply  voltage  is  high 
enough,  and  tho  size  spread  of  the  particles  is  fairly  narrow. 
Unfortunately,  the  explosions  were  not  fully  character i zed;  in 
particular,  the  current  and  tha  energy  deposited  in  the  metal  were 
not  known,  nor  was  it  established  what  stage  in  the  explosion  must  bo 
attained  in  order  to  produce  an  aarosol .  3  Refs. 
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(BREAKDOWN  STUDIES) 

(Surface  Flashover) 

SURFACE  BREAKDOWN  IN  VACUUM  ON  BARIUM  TITANATE 
S.P.  Bugaev,  V.V.  Kramnev,  Yu. I.  Terent'ev,  V.Q.  Shpek  and  Ya.Ya.  Yurlke 
Tomsk  Polytechnic  Institute,  Tomsk,  USSR 

Soviet  Physics-Technical  Physics,  Vol .  16,  No.  0,  pp  1567-1551 
103/1972). 

Trans.  From:  Zhurnel  Tekhni cheskoi  Fiziki  61,  1958-1962  (September 
1971) 

Breakdown  in  vacuum  at  the  surface  of  a  hi gh-permi tt i v i ty 
dielectric  is  studied  using  high-voltage  nanosecond  pulse  technology, 
high-speed  photography,  and  observation  of  the  glow  spectrum.  The 
discharge  is  initiated  by  vaporization  of  the  dielectric  under 
electron  bombardment  from  a  cathode.  Spectra  lines  of  the  dielectric 
end  electrode  materials  are  found  in  the  resulting  plasma.  The 
emission  edge  of  the  discharge  propagates  with  a  velocity  of  1E7 
cm/sec.  The  current  increases  as  a  result  of  the  chergmg  of  a 
dynamic  condenser,  on#  of  whose  plates  is  the  Plasma  formed  on  the 
Surface  of  the  dielectric.  8  Refs. 
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(SWITCHES,  CLOSING;  BREAKDOWN  STUDIES) 
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X  RADIATION  OF  A  NANOSECOND  GRAZING  DISCHARGE  IN  A  GAS 
P.N  Desh-jk  and  S.L.  Kulakov 

M.I.  Kalinin  Leningrad  Polytechni cal  Institute.  Leningrad.  USSR 
Soviet  Technical  Physics  Lettars,  Vol.  5.  No  1,  pp  26-27  (01/1979). 
Trans.  From;  Zhurnel  Tekhni  cheskoi  Fiziki  5,  69-73  (January  1979) 

The  grazing  discharge  is  continuously  finding  new  applications, 
for  example,  in  hi gh-cur rent  switches.  Pulsed  light  sources,  end 
high-power  gas  lasers.  The  grazing  discharge  which  occurs  along  the 
interface  between  a  gaseous  dielectric  end  e  thin  solid  dielectric, 
one  side  of  which  is  metallized,  typically  grows  to  a  considerable 
length,  1  =  5-100  cm,  at  a  modest  discharge  voltage.  A  calculation  of 
the  electric  field  at  the  heed  of  the  discharge  shows  that  both  the 
normal  and  tangential  components  of  the  field  with  respect  to  the 
surface  of  the  dielectric  can  have  values  approx imetely  1E5-1E6  V/cm 
as  the  discharge  propagates  These  fields  correspond  to  the  typical 
dielectric  thickness,  of  the  order  of  2  mm.  end  pulsed  voltages  of 
50-100  kV  In  this  letter  we  report  the  first  experimental 
demonstration  that  high-energy  electrons  ere  present.  These  electrons 
ere  generated  at  the  head  of  the  discharge  because  of  the  strong 
electric  fields  end  the  high  lonoi tundinel  gradients  in  the  discharge 
channel  at  the  and  of  the  discharga.  The  presence  of  these  electrons 
is  inferred  from  the  x  rays  emitted  from  the  grazing  discharge  11 
Refs. 
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T?JCP?ELECTR0N  BEAM  TESTING  PROGRAM:  VOLUME  IV.  TNCP  ELECTRON  BEAM  TEST* 
F ■ 6 .  Bick 

Effects  Technology  Inc,  5ente  Barbara,  CA  _ 

Final  rapt .  Jul  77-Dec  78  No.  ETI-CR-79-61B-VOI-6,  1  J6p  (B6/I979). 
Availability;  AD-A086  216/6 
MTIS 

This  volume  presents  impulse  end  stress  generation  date  on  PM5G22* 
tape  wrapped  carbon  phonolic  and  91-10  phenolic  resin  using  the 
techniques  described  in  Volumes  II  and  III.  Preliminary  data  analysts 
is  presented,  however,  the  final  utility  of  those  data  is  to  be 
determined  through  the  *TWCP  Correlation  Program .*  Data  were 
generated  at  a  peak  electron  energy  of  appro* i mate ly  l_MaV  and  at 
fluence  levels  ranging  from  approx imetely  70  to  120  cal/sq  cm.  By  a 
unique  in  situ  diagnostical  technique,  the  experimental  errors 
sssoc i ated  with  the  beam  parameters  (fluence.  peak  dose)  wore 
approximately  halved  wnen  compared  with  prior  test  programs  for  this 
type  of  facility. 
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10515  TWCP  ELECTRON  PF/.H  TESTING  PROGRAM:  VOLUME  I.  SUMMARY 

F.A.  Bick 

Effects  Technology  Inc,  Santa  Barbara,  CA 

Final  rept.  Jul  7’-Dec  78  No.  F T I -CR-7 9-61 0-VOL-l ,  72e  (06/1979). 

Availability:  AD-AC86  211/0 

Volume  I  of  four  volumes.  Summarizes  the  results  of  a  series  of 
electron  beam  tests  that  (1)  character i zed  the  Maxwell  laboratory's 
Blackjack  III  pulsed  electron  baam  facility  for  material  response 
studies  related  tn  nuclear  weapons  effects  on  reentry  vehicle 
heat-shield  materials:  (2)  developed  e  set  of  i nstrumontet i on  to 
diagnose  the  electron  beam  env i ronment  end  measure  materiel  response 
as  to  impulse  end  stress  generation,  end  (3)  generated  impulse  end 
st-ess  data  on  FM5622A  carbon  phenolic  end  91-LD  phenolic  resin 
materials.  The  data  generated  demonstrated  the  utility  of  the 
Blackjack  III  facility  and  will  be  used  in  a  separate  program 
entitled.  *TWCP  Correlation  Program. *  The  i nstrumentet i on  developed 
ere  applicable  to  these  types  of  tests  on  a  variety  of  facilities. 

The  environmental  diagnostical  instrumantet i on  achieved  •  significant 
reduction  in  experimental  uncartei nt i as  when  compered  to  prior 
techniques  This  program  was  conducted  within  the  framework  of  the 
Nuclear  Hardness  Evaluation  Procedures  Program  and  the  concepts 
davalopod  therein.  (Author)  .... 
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JOINT  ELECTRON  BEAN  COMMONALITY  EXPERIMENTS  ON  BLACKJACK  3  AND  1  PRIME; 

PART  I.  MACHINE  CHARACTERIZATIONS 
D.V.  Keller,  A.J.  Watts,  D. A .  Rice  end  J.J.  Powe 

{'SPira  «  *.  kticH-«-m-.i-h-i. 

Availability:  AD-A090  160/5 
NT  IS 

As  pert  of  the  DNA  Commonality  program,  materiel  stress  generation 
experiments  warm  performed  using  the  pulsed  relativistic  electron 
beam  from  the  Maxwell  Leboretor i as’  llackjeck-3  end  -3  Prime  electron 
beam  machines.  Materials  used  were  solid  aluminum  and  tantalum,  each 
of  sufficient  thickness  to  bo  opaque  to  the  beams.  The  induced  stress 
histories  were  monitored  using  Y-cut  quartz  gauges,  carbon  gauges, 
end  laser  velocity  interferometry.  Fluence  leva's  of  up  to  150  eel/ se 
c«  wire  used,  giving  deposition  of  up  to  750  cal/g,  end  the 
deposition  time  was  varied  from  30  to  55  ns.  The  electron  beam 
character izati on  included  measurement  of  fluences  as  e  function  of 
axial  and  redial  positions  relative  to  the  anodes,  analysis  of 
machine  performance  (voltage,  current )  to  give  electron  energy 
spectre,  end  establishment  of  mean  election  angles  of  incidence  by 
comparison  of  Monte  Carlo  com-iutat  i  c*ns  with  experimental  dose-denth 
measurements.  The  observed  stresses  ant  election  beam  paramete-»  er# 
to  be  analyzed  by  5RI  for  comparison  wi  ;h  their  wave  pnopagut  t-on 
codes.  The  stress  pulse  shapes  end  amplitudes  agree  well  with  nominal 
predictions,  except  that  a  high  amplitude  stress  tail  was  observed  on 
the  high  dose  experiments  that  produced  Ta  vapor.  (Author) 
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50"U  ANUY5IS  OF  PROTON  TRANSPORT  EXPERIMENTS 

F.C.  Young  5  J.  Stephanakis.  G.  Coopcrstein.  D.  Mosher  end  F.l.  Sandal 

Naval  Res*.'-~h  Lab,  Washington,  DC  20375 

Memorandum  rett.  (09/1980). 

Avei lability:  AD-A0B8  905/5 
NTI5 

As  a  pert  of  the  NRL  light  ion  boom  research  program,  experiments 
on  the  transport  of  intense  pulsed  proton  beams  have  been  carried 
out.  The  NRL  GAMBLE  II  pulser  was  used  to  generate  proton  beams  end 
the  measurement  of  prompt-gamma  rays  was  the  primary  diagnostic  tor 
proton  transport.  The  first  sequence  of  shots  was  made  using  a 
large-diameter  (6.5  cm)  transport  channel  with  a  2. 5-cm  diameter 
aperture-  The  transport  of  1-MaV  proton  beams  of  a  faw  hundred 
kUoempcres  a  distance  of  one  mete*-  with  efficiencies  approaching 
1  o was  achieved  m  this  channel.  A  second  sequence  of  shots  witn  a 
smal ler- diameter  (1.6  cm)  channel  with  a  1.2-cm  diameter  aperture  was 
much  less  efficient  in  transport i ng  the  beam.  Analysis  of  the 
prompt-gamma  measurements  to  determine  proton  currents  in  the 
transport  channel  end  transport  efficients  is  presented  in  this 
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FOUR-CHANNEL  DELAY  GENERATOR  MODEL  576® 

D.  Baumetz  and  M.  Milner  .  .  ,  , 

Israel  Atomic  Energy  Commission.  Beersheba,  Israel 
(81/1978) 

Availability  NPCN(IB)  JIB 

Tha  6-chennel  delay  generator  modal  5760  generates  6-pulse  groups 
in  independent  channels.  The  device  offers  the  possibility  of 
controlling  both  the  time  intervals  between  the  pulses  of  «  group  end 
the  rate  of  generation  of  groups.  (Avommdex  citation  10:633933) 
Primary  Keywords:  Pulre  Generators;  Delay  Circuits:  Design;  Operation 
Secondary  Keywords '■  IH  I’FBREW;  ERDA/6663O0:  NTISINIS;  NUSfNIS 
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10515  5HAPER-AMPLT*IER  FOR  DRIFT  CHAMBERS 

S.G  Basiledze  and  L.  Ipkho-'y.ii 

Joint  lrs< .  Tor  Nuclear  Research,  Dubna  (U5SR).  Lob.  of  High  Energy. 

C01» l®78) . 

Rvei  lability:  JINR-13-U277 
HUS 

A  shape  T-ni-nl  i  *  i  er  for  drift  chambers  differing  froe  the 
prototypes  h,.  higher  svntivity.  introduction  of  input  impulse 
different i  t io r .  lesser  power  consumption  end  the  number  of  elements 
ii  described.  1  ha  shaper  amplifier  containing  four  identical  channels 
is  built  on  the  basis  of  the  integral  scheme  of  the  K500LP16 
’'differential  receiver”.  The  scheme  parameters  ere  the  following: 
input  resistance  -  300  omega  ,  threshold  -1.9  mu  A,  inherent 
’'walking”  from  the  current  oscillator  -  38  ns,  intake  power  -  60C 
mW'chennel.  (Atomindex  citation  10:661926) 
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!,3“  NIGH-VDL  TAGE  PULSE  GENERATOR  WITH  A  PROTECTIVE  SOLENOID 
V.D.  Volodin,  N.S.  Glagoleva.  N.I.  Kaminski  1,  A.T.  Metyushin  end  V.T. 

JoTnt^nst  .  for  Nuclear  Research.  Dubna  (USSR).  Lab.  of  Computing 
Techniques  and  Automation. 

(01/1977)  . 

Availability:  JINR-R-13-10S99 

MIS 

A  pu Iso  generator  with  a  solenoid  for  protection  of  condensetors 
from  pulse  overvoltages  is  suggested.  The  protective  solenoid  is  e 
part  of  tha  generator  circuit  assembled  according  to  the 
Arkodi ev-Marx  schema  and  it  encircles  tha  generator  along  its  length. 
Besides  implementing  the  basic  protective  function  tho  solonoid  eon 
serve  as  a  radiator  with  the  increased  area  of  heat  dissipation  in 
contrast  to  small  surface  resistors.  Tha  generator  is  used  In  the 
feed  system  of  the  J1NR  2m  streamer  chamber  and  is  designed  for  tho 
output  voltage  of  approximately  600  kV .  (Atomindex  citation  10:66*063) 
Primary  Keywords:  High-voltage  Pulse  Generators;  Diagrams;  Equivalent 
Circuits;  Solenoids;  Specifications 
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PRELIMINARY  RESULTS  OF  EXPERIMENTS  MITH  MODERATE  POWER  REB 
».r.  *oh«Lgi ,  5  X.  I yytngar  end  K.C.  Mittal 
■hebho  Atomic  Uiurch  Centre,  tomboy,  Indio 
(01/1078) . 

Awoi lobi lity;  INIS-mf-4833 
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Ho  abstract  owo* loblo .  (Atomindox  citation  10:443085) 
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GENERATION  OF  HIGH  VOLTAGE  PUL5ES  FROM  INDUCTIVE  ENERGY  STORES  BY  THE 
USE  OF  EXPLODING  WIRES 

U.  Sf-hwar* 

Teehnische  Univ.  Braunschweig  (Germany,  F.R.).  Fokultaet  fuer 
Maschinenbou  und  E ) ek trotechni k . 

(01/1977 ) . 

Awoi lob- lity:  HP-23910 
NTIS 

This  thesis  presents  investigations  end  const  derot i ons  on  the 
generation  of  high  voltages  from  inductive  energy  stores  charged  by  a 
dc  Power  supply.  For  the  proposed  mathod  of  voltage  generation 
storage  coils  are  needed  which  can  beer  high  voltages.  Design 
criteria  *o r  cylindrical  coils  for  the  use  et  room  temperature  ere 
given,  which  show  that  these  coils  can  withstand  voltages  of  several 
100  kV  even  if  geometrically  designed  for  high  energy  content-  To 
minimi**  th#  power  for  charging  of  such  a  coil  it  helps  to  moke  the. 
inner  ohnic  resistance  of  the  dc  power  source  lower  than  the  ohmic 
resistence  of  the  coil.  The  discussion  of  the  feasibility  of  the 
proposed  system  shows  that  it  becomas  useful  when  using  a  storage 
coil  with  a  total  volumo  of  moro  than  1  m  exp  3  .  Such  coils  con  be 
built  for  high  voltages  and  can  ba  charged  with  a  power  of  some  100 
kW  to  an  energy  content  up  in  the  MWs-range.  Finally  two  possible 
applications  are  described,  one  with  an  ohmic  load  and  one  with  a 
capective  load.  (ERA  citation  04:057003) 
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EXPLOSIVE  MHD  RESEARCH 

S.P.  Gill.  DU.  Baum,  W.L.  Shimmin  end  D.  Mukherjeo 
Artec  Associates  Inc,  Hayward,  CA 

Final  rapt.  1  Apr  78-31  Mar  77  No.  FR-119.  125p  (05/1977). 

Availability:  AD-A079  551/B 
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Research  on  dense  non ideal  plasmas  used  in  explosive  MHD  pulse 
power  generators  is  described.  Experiments  were  performed  with  three 
types  of  explosive  plasma  sources  producing  a  plasma  pressure  afcout 
10  kbar  end  e  plasma  temperature  about  5  eV  (58,000  K).  A  literature 
survey  was  performed  on  theoretical  methods  for  predicting  the 
properties  of  nonideal  plasmas,  and  calculations  were  performed  usinc 
some  of  the  models.  Encouraging  progress  was  made  in  reducing  e 
discrepancy  betwoen  theory  end  experiment.  (Author) 

Primary  Keywords:  Magnet ohydrodynenu c  Generators; 

Megnetohydrodynemics;  Explosive  Forming;  Plnamn 
Devices;  Energy  Conversion;  Pulse  Generators; 
Compression;  Shock  Waves;  Experimental  Date 
Secondary  Keywords:  Debye  Huckel  Theory;  Chapmen  Enskog  Integrals; 
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CALCULATIONS  OF  THE  PEIkORMANCE  OF  EXPLOSIVE  IMPULSE  GENERATORS 
M.W.  McKay  end  X.N.  Schleug 

Army  Amemant  Research  end  Development  Commend.  Aberdeen  Proving  Ground. 
MD  21005 

Final  rept .  Me.  SAI-78-919-L J ,  42p  (08/1979). 

Availability:  AD-A079  408/1 
NTIS 

Numerical  calculations  of  the  perfe-menee  of  explosive  impulse 
generators  were  performed.  The  explosive  impulse  generators  were 
intended  te  provide  the  guidenc"  thrust  for  a  fast  response  miosile 
guidance  system,  (he  objective  vf  (h*  calculations  was  to  provide 
inforemtion  to  help  determine  whether  an  a*olos<ve  impulse  generator 
could  ba  desigrea  to  produce  the  required  impulse  without  generating 
o  stress  environment  within  the  vehicle  body  that  could  cruse  damage 
either  to  the  internal  electronics  or  to  the  renaming  undatonated 
impulse  generators.  Several  ID  finite  difference  calculations  we'O 
performed  to  analyse  various  buffering  or  stress  ettentuetion  schemes 
while  et  the  seme  time  estimating  th#  impulse  generated  bv  the 
explosive  thruster  systems.  The  ID  analyses  show  that  it  may  be 
boss  bie  to  design  e  system  with  the  required  features  but  further 
analysis  involving  20  explosive  Icedi ng/structurel  response 
tel  cult*. »  ons  is  required.  (Author) 

Primary  K».. 'words  High  Explosives;  PETN;  Sheet  Explosives;  Pulse 
Generators;  Finite  Difference  Theory;  Thrust; 

Loads! Forces) ;  Numerical  Analysis;  Shock  Waves; 
Attenuation;  Stresses;  Guided  Missile  Components; 
Structure!  Response;  One  Dimensional;  Two  Dimensional 
Secondary  Keywords;  Impulso  Generators;  Explosive  Loading;  DesiQn;  Air 
Geos;  NT  I SDODXA ;  NT  1 SDODA 
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SMALL  HELICAL  FLUX  COMPRESSION  AMPLIFIERS 
J.E.  Dover,  O.H  Stuetzer  end  J.l.  Johnson 
Sendie  Labs,  Albuquerque.  NM  87115 
No  CONF-790540-2 ,  35p  (01/1979) 

Av  lability:  SANO-79-108* C 
NTIS 

Smell,  explosively  compressed,  magnetic  flux  transducers  with  many 
closely  spaced  helical  turn*  ere  investigated  theoretically  end 
exporieentelly.  The  analysis  is  limited  to  linear  operation,  but 
takes  into  eeeount  load  influence,  proximity  effects,  end  switching 
delays.  The  letter  ere  due  to  retarded  breakdewn  in  the  wire 
insulation  end  to  the  finite  decay  time  of  the  magnetic  field  m  the 
wire.  More  then  150  experiments  showed  considerable  date  scatter. 
Shots  Which  exhibited  low  clacking  end  high  amplification  wore  in 
good  agreement  with  the  theory.  The  mem  conclusion  is  that  device 
performance  is  limited  not  only  by  flux  loss,  but  by  flux  remaining 
in  the  generator  after  compression.  (ERA  citet'on  04:057370) 

Primary  Keywords:  Amplifiers.  Power  Supplies.  Thermonuc leer  Reactors: 

E«Plosians;  Inertial  Confinement;  Magnet  Coils; 
Magnetic  Compression;  Magnetic  Flux.  Pulse 
Generators.  Switches 

Secondary  Keywords  CRDA/70D203;  ERDA/700208.  NMSDE 


GENERATOR  OF  CURRENT  PULSES  WITH  AN  AMPLITUDE  OF  1E4  A  AND  STAIUITY  OP 
♦OR-  IE-3  AT  A  REPETITION  RATE  OF  2  HZ 
B  F.  Bayanov  ,  A.V.  Il'in  ,  V.N.  Pekin  ,  A.P.  Panov  end  0.1. 

Si  1 ' vestrov 

FTD,  Wr i ght-Pett arson  AFB ,  OH 
Mo  FTD-ID(RS)T-0110-79.  l?p  (12/1979). 

Trans.  From:  Uskoriteiyem  Zeryezhennykh  Chest  its  1,  pp  283-284  (1970) 
By  C.S.  Neck 

Availability:  AD-A075  180/0 
NTIS 

No  abstract  available. 

Primary  Keywords:  Pulse  Generators;  High  Power;  Pulse  Rate;  Repetition 
Rate;  Stability;  Circuit  Analysis;  Translations 
Sscondery  Keywords:  NTISDODXA;  NTISFNUR 


PUL5ER  FOR  VERTICALLY  POLARIZED  DIPOLE  FACILITY  (VPD-I1) 

Authors  Unknown 

AFWL ,  K i rt land  AFB.  NM  87117 

Final  rapt.  No.  PIFR-900.  82p  (07/1979). 

Availability:  AD-A074  838/4 

NTIS 

This  report  will  provide  an  outline  of  the  pulsar  system  design 
features  end  will  give  an  account  of  both  the  factory  end  site 
acceptance  tost  procedures  end  results.  During  the  testing  periods 
certain  modifications  were  found  to  be  necessary  in  order  to  improve 
the  performance .  These  modi f > cat i ons  ere  described.  Ultimately,  s 
performance  limitation  was  realized  when  the  pulsar  was  operated  into 
the  full  VPD-II  entenro  structure,  a  limitation  which  could  not  be 
removed  without  e  major  redesign  of  the  output  peeking  circuit.  This 
will  be  discussod  in  the  report  summery  end  soee  tentative 
suggestions  for  e  f uture-up-gredi ng  will  be  offered. 

Primary  Keywords:  Pulse  Generators;  Electromagnet i c  Pulse  Sieuletcrs; 

Test  Equipment.  Test  Facilities;  Dipole  Antennas; 

Systems  Engineering;  Modification;  Acceptance  Tests 
Secondary  Keywords:  Marx  Generators;  NTISDODXA;  N72SDODAF 
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VERY  FAST.  HIGH  PEAK-POWER.  PLANAR  TRIODE  AMPLIFIERS  FOR  DRIVING 
OPTICAL  GATES 

M.M.  Howland,  S.J.  Davis  end  WL.  Gagnon 

Lawrence  Livermore  Leb,  Livermore,  CA  94558 

(54/1979) . 

Availability;  UCRL-8233B 
NTIS 

Recent  extensions  of  the  peek  Power  capabilities  ef  planer  triodes 
have  made  possible  the  letter's  use  es  very  feet  pulse  amplifiers,  to 
drive  optical  gates  within  high-powar  Ndglesi  laser  chains.  These 
pulse  amplifiers  switch  voltages  in  the  20  kV  range  with  rise  times 
of  e  few  nanoseconds,  into  crystal  optical  gates  that  are  essentially 
capacitive  loads.  This  paper  describes  e  simplified  procedure  for 
designing  these  pulse  amplifiers.  It  further  outlines  the  use  of 
bridged-T  constant  resistence  network-s  to  transform  load  capacitance 
into  pure  resistance,  independent  of  frequency.  (ERA  citation 
04:047992) 

Primary  Keywords:  Pulse  Amplifiers;  Neodymium  Lasers;  Design; 

Performance;  Power  Supplies;  Triode  Tubes 

Socortdary  Keywords:  ERDA/700208;  ERDA/7  00203;  Neodymium  Gloss  Losers; 

Planar  Devices;  NTISDE 
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COMPRESSED  MAGNETIC  FIELD  GENERATOR  SYSTEMS  MODEL 

J.E.  Cover 

Sendia  Labs.  Albuquerque.  NM  6711S 

No.  CONF- 790422-5.  Bp  (01/1979). 

Availability:  SAND-79-1204C 
NT  15 

A  model  relating  the  volume  of  e  compressed  magnetic  field 
generator  pulsed  power  system  to  its  electrical  energy  output  is 
developed.  This  systems  model  includes  energy  density  end/or  power 
density  models  of  the  electronic  components  end  a  CMF  generator  model 
which  has  been  confirmed  experimentally  for  system  output  energies  up 
to  5000  J.  For  e  given  output  energy  there  exists  an  optimum 
selection  of  tie  pulsed  power  components  to  give  an  overall  minimum 
systom  volume.  U;dor  optimum  conditions  the  volume  of  the  CMF 
generator  it  •au».  to  one-helf  of  the  overall  system  volume  end  the 
overall  system  volume  increases  with  the  one-helf  power  of  the 
systems  output  energy.  In  on  ell  electronic  system  there  is  e  linear 
relationship  between  system  volume  end  output  energy.  (ERA  citation 
04  C4~ ) J?) 

Primary  Knvwords:  Electric  Generators;  Chemical  Explosives;  Design. 

Magnetic  Compression;  Mathematical  Models; 

Performance;  Pulses 

Secondary  Keywords:  ERDA/420200;  Genertors;  Magnetic  Fields;  Pulse 
Generators;  NTISDE 
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(BREAKDOWN  STUDIES) 

(Grazing  Discharge) 

MEASUREMENT  OF  THE  GAS  'EMPERATURE  AND  ELECTRON  DENSITY  IN  AN 
•INCOMPLETE'  GRAZING  DISCHARGE 

P.M.  Deshuk.  A.K.  Zinchenko.  T.G.  Merkulove  end  E.A.  Sergeenkove 
M.I.  Kelinin  Leningrad  Polytechni cel  Institute.  Leningrad.  USSR 
Soviet  Physi cs-Techni cal  Physics.  Vol .  23,  No.  8,  pp  913-915  (88/1978). 
Trans.  From:  Zhurnal  Tekhni cheskoi  Fiziki  48.  1413-1414  (August  1978) 
The  ges  temperature  in  th*  channel  in  the  'incomplete'  stage  of  a 
grazing  discharge  in  eir  end  SF/sub  4/  is  determined  from  the 
measured  intensity  distribution  of  the  components  of  the  resolved 
rotational  structure  of  tho  bends  of  the  second  positive  system  of 
mtrooen  over  e  broad  temperature  range.  The  electron  density  Is 
determined  by  tho  Stork  broadening  of  the  H  alpha  line.  The 
ooui i  >br  >um  of  a  growing  discharge  in  Its  incomplete  stage  is 
discussed  on  tho  basis  of  these  measurements  end  the  Sehe  equation. 

10  Refs. 

Primery  Keywords:  Grazing  Discharge;  Incomplete  Discharge;  Nitrogen 
Gas;  Optical  Spectroscopy;  Sehe  Eeuetion 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Voltage) 

A  DIVIDER  FOR  MEASURING  NANOSECOND  EHT  PULSES 

Y.M  Arkatov.  P.I.  Vatset.  VI.  Voloshchuk,  E . A .  G«vrilich«v,  V.A. 
Zolenko  and  X.M.  Prokhorets 

Instruments  And  Expar i nanta 1  Tachnicquas,  Vol -  23.  No.  1.  pp  123-124 
(01/1980. 

Trans.  From:  Pribory  I  Takhnika  Eksper iatnta.  Ho.l.  pp.  125- 126 
A  description  is  givon  of  a  voltage  divider  in  which  the 
low-voltage  arm  is  composed  of  a  planar  capacitor  and  a  divider 
composed  of  MLT  resistors.  The  divider  with  a  division  factor  of 
6.4E-3  provides  for  transmi ssi on  of  the  leading  edge  of  a  pulse  of 
duration  a  #ew  nanoseconds  and  can  be  used  in  the  measurement  of 
amplitudes  ue  to  2S0  kV.  A  Refs. 

Primary  Keywords:  Capacitive  Voltage  Divider;  Resistive  Voltege 

Divider;  250  kV  Working  Voltege;  Nanosecond  Rise 
Time  MLT  Resistor 

COPYRIGHT:  1980  PLENUM  PRESS,  REPRINTED  WITH  PERMISSION 
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(PUISE  GENERATORS;  POWER  CONDITIONING) 

(Marx;  Pulse  Transformers) 

A  HIGH-VOLTAGE  PULSE  GENERATOR  WITH  AN  EXTENDED  ZONE  OF  STABLE  OPERATION 

A.P.  Komarov.  Yu.P.  Pichugin  and  I.N.  Romanenko 

Chuvash  State  University.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  2*.  No.  2.  pp  419-421 
(04/1981 )  . 

Trens.  From:  Pribory  i  Tekhnike  Eksperimqnte  2.  124-126  (Merch-April 
1981) 

A  generator  of  high-voltage  pulses  in  the  nanosecond  range  is 
described  in  which  the  stages  of  the  dischargers  ere  triggered  by 
means  of  pulse  trensf ormers.  The  emolitude  of  the  output  voltage 
pulse  is  approx i nietely  100  kV.  the  -ise  time  is  tau/sub  r/  < -  8  nsec, 
end  the  recurrence  rate  of  the  pulses  ie  up  to  50  Hz.  6  Refs. 

Primary  Keywords:  Marx  Generator;  100  kV  Output  Voltaga;  8  ns  Rise 

Time;  Pulse  Transformer  Triggering;  Rep-rated:  50  Hz 
Repetition  Rate 
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(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

COMPOSITION  OF  THE  INTERELECTRODE  PREBREAKDOWN  CURRENT  IN  HIGH  VACUUM 
H.C.  Bourne  Jr. 

Massachusetts  Institute  of  Technology,  Cambridge.  MA 

Journal  Of  Applied  Physics.  Vol.  24.  No.  5,  pp  625-626  (05/1955). 

Thermal  rise  measurements  on  vacuum- i nsuleted  electrodes  subjected 
to  steady  gap  voltages  in  the  range  of  80  to  100  kV  show  that  tha 
interelectrode  prebreakdoun  current  is  composed  chiefly  to  negatively 
charged  particles.  With  aluminum  electrodes  the  negative  particles 
outnumber  the  positive  particles  (ions)  by  at  least  300  to  1.  With 
steel  electrodes,  the  retie  is  greeter  than  1000  to  1.  4  Refs. 

Primary  Kaywords:  Vac jum  Braakdown;  Prabreakdown  Current;  DC  Voltage; 

100  kV  Voltege;  Charge  Carrier  Ident i f icet i on 
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(SWITCHES.  CLOSING;  SWITCHES.  CLOSING) 

(Gat  Gaps.  Electrical;  Gas  Gaps,  Materials) 

GAS  MIXTURE  M/SUB  2/  ♦  SF/SUB  6/  ♦  AR  FOR  A  HIGH-PRESSURE  DISCHARGER 
B  M.  Koval’chuk.  V-.A.  Lavrinovich,  Yu.F.  Petalitsyn  and  V.V  Toptygin 
Acadamv  of  Sciences  of  the  USSR.  Tomsk.  USSR 

Instruments  And  Experimental  Techniques.  Vol.  22.  Ho.  2.  pp  434-436 
(04/1979). 

Trans.  From:  Pribory  i  Takhnika  Eksperimanta  2,  135-137  (Merch-April 
1979) 

The  influence  of  the  composition  of  a  N/»ub  2/  ♦  SF/aub  */  ♦  A r 
gas  mixture  at  a  pressure  of  19  abs.  atm  on  the  computet  ion 
character  i  stic  and  actuation  delay  time  of  an  ai  ght-chamal 
controllable  discharger  is  invest- gated  The  optimal  mixture 
composition  of  80X  N/sub  2/  ♦  10*  SF/*ub  6/  ♦  1CX  A r  is  found  which 
will  ossure  maximum  steepness  of  the  voltage  drop  at  the  discharger 
The  octuotion  dsloy  time  of  the  discharger  as  e  function  of  the 
gas-mixture  composition  end  e  comparison  between  the  obtained  and 
computod  commutation  timos  ora  presented  for  si nglo-channel 
commutation.  0  Rofs. 

Primary  Keywords:  High  Pressure  'po^k  Gap;  Argo-i  Gas;  Nitrogen  Gas; 

SF/sjb  6/  Gas;  Gas  Miyturj  Optimization;  10  atm 
Pressure;  Dairy  Measure-rent .  Theory;  Experiment 
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(ENERGY  STORAGE.  CAPACITIVE;  PULSE  GENERATORS) 

(Caceuito*-  Banks;  Capacitor  Banks) 

GENERATION  OF  UNIPOLAR  CURRENT  PULSES  OF  10  TO  100  KA  AMPLITUDE 

S.L.  Za  *  on  f  s .  N.N.  Nikolaevskaya  and  G.A.  Shneerson 

Leningrad  po 1 y techn i ca 1  Institute.  Leningrad,  USSR 

Instrument*  And  Experimental  Techniques.  No.  5,  pp  1146-1151  (10/1465). 

Tran*.  F  r .  <n :  Prib&ry  :  Takhnika  Eksparimenta  5,  123-128 
( Sept  amber -October  1965) 

Tt •  ■  esign  of  a  circuit  is  given  which  produces  a  unipolar  current 
pulse  by  connecting  e  nonlinear  resistance  into  the  discharge  circuit 
op  a  bank  of  capacitors  with  an  inductive  load.  The  nonlinear 
resistance  may  be  one  of  the  commercially  produced  carborundum 
resistors  of  the  'vylite',  'tervite'  or  'tyrite*  type.  The  calculated 
results  make  it  possible  to  select  for  an  arbitrary  tuned  circuit  a 
resistance  which  ensures  the  generation  of  a  current  pulse  with  a 
c-aset  loss  of  its  initial  amplitude.  Results  are  given  of 
experimental  tests  conducted  with  the  circuit  at  current  pulses 
exceeding  100  kA  with  series  and  parallel  connections  of  vylite 
discs  It  has  baen  established  that  vylite  discs  are  capable  of 
prolonged  operation  at  curreht  densities  of  up  to  1  to  1.3  kA/sq.cm. 
(du-etion  of  the  pulse  is  4  to  6  microseconds),  and  that  to  increase 
their  current-carrying  capacity  they  ray  be  connected  in  parallel.  2 
Refs 

Primary  Keywords:  Capacitor  Banks;  Unipolar  Output;  Inductive  Load, 
Nonlinear  Rasistor;  Parallel  Resistors;  100  kA 
Current 
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(PULSE  GENERATORS;  POWER  CONDITIONING) 

(Trigger;  Pulse  Forming  Lines) 

HIGH-VOLTAGE  PULSE  GENERATOR  FOR  A  LOW-RESISTANCE  LOAD 
A. Yu.  Ushakov 

Leningrad  Polytechni cal  Institute.  Leningrad,  USSR 
Instruments  And  Experimental  Techniques,  Vol.  24,  No.  4,  pp  962-944 
(08/1981). 

Trens.  From:  Pribory  1  Takhnika  Eksparimenta  4,  151-132  (July-August 
1981) 

A  generator  is  described  for  the  production  of  rectangular  voltage 
pulses  with  an  amplitude  of  1E2  to  4E3  V  in  e  lead  of  approximately  2 
ohm.  The  unregulated  duration  of  the  pulses  is  0.25  microseconds  and 
their  repetition  rate  can  be  varied  from  1  to  100  Hz.  I  Refs. 

Primary  Keywords:  Pulse  Generators;  Pulse  Forming  Lina;  Spark  Gap 
Switch;  1  kA  Output  Current;  Life  Test 
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(PULSE  GENERATORS) 

(Marx ) 

OUTPUT  PERFORMANCE  OF  THE  COAXIAL-TYPE  MARX  GENERATOR  CONSISTING  OF 
BATIO/SUB  3/  SERIES  CERAMIC  CAPACITORS 

T.  Ogure  d),  F  Kann*n  (1),  M.  Obara  (1),  T.  Fujioka  (1).  K.  Teyoda 
(2)  and  S.  Nanba  (2) 

(1)  Keio  University.  Kohoku-ku.  Yokohama- shi ,  Japan 

(2)  The  Institute  Of  Physical  And  Chemical  Research,  Wako-shi.  Seitrme. 
Japan 

The  Review  Of  Scientific  Instruments.  Vol.  52.  No  2.  pp  273-275 
(02/1981  )  . 

We  have  theoret 1 nel ly  analyzed  the  output  perforawnce  of  the 
eoexiel-type  Marx  generator  consisting  of  BaTiO/sub  3/  series  ceramic 
caoacitors.  In  this  analysis,  ths  capacitance  of  the  BaTiO/sub  3/ 
series  ceramic  capacitor  has  baen  considered  to  be  variable  with 
applied  voltage.  The  results  were  compered  with  experimental  results, 
and  fairly  good  agreement  was  obtained.  As  a  result  of  this  aralysis 
it  was  clarified  that  the  CeTiO/sub  3/  series  capacitor  was  net  ODle 
to  store  efficiently  the  electrical  energy  whan  charged  at  high 
voltages.  On  the  other  hand,  the  SrTi 0/sub  3/  series  ceramic 
capacitor  has  an  almost  constant  cac>acitc;ce  against  applied 
voltages,  so  that  stored  energy  may  be  extracted  efficiently.  Ue  have 
Quantitatively  revealed  the  superiority  of  SrTiO/sub  3/  series 
ceramic  capacitors  over  BaTiO/sub  3/  capacitors.  2  Rrfs. 

Primary  Keywords:  Coaxial  Marx  Generator;  Ceramic  Capacitor; 

Capacitance  Variation  vs  Voltage;  Theory; 

Performance  Analysis;  Comparison  With  Experiment 
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(PULSE  GENERATORS) 

( Systems) 

STEPPED  HIGH-VOLTAGE  PULSE  GENERATOR 
Yu  N.  Nitzovibat'ko .  P.A.  Demchenko  and  A.G.  Reznichenko 
Instrument*  And  Experimental  Techniques.  Vol.  24,  No.  1,  pp  127-129 
(02/1981). 

Trans.  From:  Pribory  i  Takhnika  Eksparimenta  1.  122-124 
( Jaruary-Fabruary  1961) 

The  generator  described  in  the  paper  produces  stepped  higb-voltega 
pulses  for  swooping  the  trajectories  of  probing  booms  of  atomic 
part i clos  in  plasma.  The  impulse  consists  of  10  voltage  steps  whose 
maximum  durst* sn  is  1  msec  with  e  leading  edge  duration  of  <S15 
microseconds.  The  maximum  pulse  amplitude  is  10  kV.  The  irregularity 
of  the  plateau  of  the  last  steps  does  not  exceed  0.2X.  3  Refs. 

Primary  Keywords:  Stopped  Voltage  Pulse  Genereter;  10  Voltage  Steps;  1 
ms  Step  Duration;  Good  Voltage  Regulation 
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(PUISE  GENERATORS) 

(Mar x ) 

250-KV  PULST  GENERATOR  FOR  ELECTRICAL -PULSE  TECHNOLOGY 

V . I .  Kur at  s 

T omtk  Polytechnic  Institute,  Tomsk,  l:SSR 

Instruments  And  Experimental  Techniques.  Vol.  24,  No.  1,  pp  123-124 
(02/19*1) 

rrrns  f*-om:  Prism  y  .  Takhnika  Eksparimenta  1.  ( Jenuery-February  1982) 
Th*  paper  descr.bas  the  circuit  and  design  of  the  GIN-250 
gonoralcr  of  250-kV  pulsed  voltage  with  adjustable  pulse  repetition 
rate  of  UP  to  10  Hz  and  a  pulse  energy  of  780  J.  The  generator  is 
provided  with  #<•  acoustically  insulated  discharger  reducing  the  noise 
level  to  60  df .  3  Refs. 

Pr  imory  Keywords:  GIN-250  Marx  Oeneretor;  250  kV  Output  Voltage;  Spark 
Cep  Switch;  Compact  Design;  Rep-ratad;  10  Hz 
Repetition  Rato 
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ASSEMBLY  AND  HANDLING  APPARATUS  FOR  THE  EBFA  MARX  GENERATOR 

G.E  Stellar,  G.E.  Hiatt.  I.D.  Hamilton,  M.F.  Aker  and  G.A.  Daniels 

Sandia  Labs.  Albuquerque,  NM  87115 
(05/1979) . 

Avai labil'ty:  SAND-78-2239 

NT  IS 

Marx  generators,  a  major  slow-pulsed  power  coaiponont  In  Sandia 
Laboratories*  Electrcn  Beam  Fusion  Accelerator  (EBFA).  ware  assembled 
at  a  remote  facility  modified  to  utilize  en  assembly-line  technique. 
Due  to  the  size  and  weight  of  the  various  components,  as  wall  as  the 
fmel  Marx  generator  assembly,  special  handling  apparatus  was 
designed,  lime  and  manpower  constraints  required  that  thig  assembly 
be  dona  in  parallel  with  the  construction  of  the  Electron  Beam  Fusion 
Facility  (EBFF).  The  completed  Marx  generators  wore  temporarily 
stored  and  then  moved  from  the  assembly  building  to  the  EBFF  using 
special  transportation  reeks  designed  specifically  for  this  purpose. 
(ERA  citation  04:049411) 

Primary  Keywords:  Electron  Beam  Fusion  Accelerator;  Construction; 

Design;  Mechanical  Structures;  Power  Supplies; 

Supports 

Sscondary  Keywords:  ERDA/700206;  ERDA/700293;  Merx  Generators;  NTISDE 
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HIGH  CURRENT  PULSER  FOR  EXPERIMENT  NO  225.  NEUTRINO  ELECTRON  ELASTIC 
SCATTERING 

C.  Dalton.  G.  Kr#u**a  ond  J.  Sarjaent 

lo«  Mmoi  National  Labs.  Lea  Alamos,  NM  87545 

No.  CONF-790422- 13.  5p  (81/1979). 

Availability;  LA-UR-79-1571 
NT  I S 

Uith  tha  advent  of  low-cost  honeycomb  extrusion*  _ . 
flash  chambers  hava  become  vary  attractive  for 


polypropylene 
nudiar 


particle  datactor  array*.  This  ha*  brought  about  tha  n**d  for  a  puls* 
po“*r  *y*ta»  that  will  provide  high  paak  currant*  and  1  oh  lavels  of 
spurious  radiation.  Each  module  of  10  flash  chambers  will  raquira  a 
paak  currant  of  70  KA  with  a  ri»*  time  (tau/sub  r/>  of  <50  ns.  giving 
a  maximum  rata  of  currant  ns*  di/dt  of  400  KA/  mu  s.  Tha  pulsar 
•*f*fjj*  T,ft-d#w*12p  7  across  a  load  of  0.36  omega  with  a  pula# 
Width  af  500  ns.  Tha  repetition  rata  will  be  on*  par  second.  The 
MMr  Mlcribts  tha  davalopMant  of  such  a  system  and  th*  impact  of 
the  physical  liaitation*  of  present  component  technology  on  lifatime 
and  pulsa  fidelity.  (ERA  citation  04  049073) 

Primary  Keywords:  Puls#  Generators;  Radiation  Detectors;  Dosign.  Gas 
Scinti Hatton  Datactor*;  Neutrino  Detection;  Power 
Supplies 

Secondary  Keywords:  ERDA/440101;  NT1SDE 
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(ENERGY  STORAGE.  KINETIC;  PARTICLE  BEAMS.  ELECTRON) 

(Electron  Ring.  Generation) 

CONCEPT  FOR  ENERGY-STORAGE  RINGS  AT  10  100  MJ 

P.S.  Falbor  and  R.O.  Hunter  Jr. 

Western  Research  Corp.  San  Diego.  CA  92121 

Journal  Of  Applied  Physics,  Vol .  53.  No  6  pp  3961-3946  (06/1982). 

A  concept  IS  considered  for  storing  10*100  MJ  of  electrical  onargy 
in  a  relatively  lightweight  and  compact  device.  Energy  is  stored  as 
alsctren  kinetic  energy  confined  in  the  verticle  betatron  field  of  a 
toroidal  ring.  Electrons  ero  mjactod  into  a  ring  at  full  voltage  but 
low  current  and  low  power.  Th*  stored  electron  energy  is  released  on 
a  fast  time  scale.  Synchrotron  radiation,  woll  fields,  end 
i natob i 1 i t i as  constrain  the  energy  that  can  be  stored  in  each  ring. 

13  Refa. 

Rr imery  Keywords:  Energy  Store.  Electron  Ring;  Betatron  Concept, 

Electron  Extraction,  Design  Con* ■ derat i ons .  Theory 

COPYRIGHT:  1982  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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(SWITCHES,  CLOSING) 

(Gas  Gaps,  Optical) 

UV  LASER  TRIGGERING  OF  HIGH-VOl T AGC  G-3  SWITCHES 

J.R.  Woodworth.  CA.  Frost  and  T.A.  Green 

Sandia  Labs.  Albuquarqua,  NM  87115 

Journal  Of  Appliad  Physics,  W.l.  53.  No.  7.  pp  4734-4739  (07/1982). 

Two  different  techniques  are  discussed  for  uv-leser  triggering  of 
high-voltage  gas  sw< ' >ei  using  e  KrF  laser  (248  ns)  to  creatu  an 
ionized  channel  through  th*  dielectric  gas  in  a  spark  gap.  On* 
technique  used  an  uv  laser  to  induce  breakdown  in  SF/sub  6/.  For  this 
technique,  we  present  date  that  demonstrate  a  jitter  of  ♦or-  150  ps 
for  a  0  5-MV  switch  at  SOX  of  it*  seif -breakdown  voltage  using  a 
low-di V*rg*nr*  KrF  laser.  Th*  other  sc hen*  uses  additives  to  tho 
normal  dielectric  gas.  such  as  tr i propyl  am- n* .  which  are  selected  to 
undergo  r**on*nt  two-step  ionization  in  the  uv  laser  field  11  R#f*. 

Primary  Keyword*:  Spark  Gap.  Laser  Triggering,  KrF  laser;  Volume 
Ionization;  150  ps  Jitter;  SF/sub  6/  Gas: 

T r i propyl ami n*  Gas 

COPYRIGHT:  1982  AHERICAH  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
PERMISSION 
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(BREAKDOWN  STUDIES) 

(Gas.  Electrical) 

HIGH-CURF ENT  HIGH-PRESSURE  DISCHARGE  CHAMBER.  I 
G.G.  Antonov.  V.S.  Borodin.  A. I.  Zaitsev  and  F.G,  Rutberg 
Soviet  Physica-Tachm cal  Physics.  Vol.  17,  No.  10.  pp  1680-1683 
(04/1973). 

Trans.  Fromi  Zhurnel  Tekhni cheskoi  Fiziki  A2,  2121-2126  (October  1972) 
A  high-currant  hi gh-prestura  discharge  is  investigated.  Tha 
current,  voltage,  tempera tura,  and  electron  density  «r*  dmtmrmi nod 
super imantal iy  After  IE-5  sac  a  constriction  is  formed  in  th* 
discharge  channel  until  tha  diaphragm  opens.  Tha  results  era 
discussed.  10  Refs. 

Primary  Keywords:  Gas  Discharge;  Voltage  Measurement;  Current 

Measurement;  Temperature  Measurement;  Electron 
Density  Measurement;  Discharge  Channel  Pinching 
COPYRIGHT:  147J  AMERICAN  INSTITUTE  OF  PHYSICS.  REPRINTED  WITH 
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MICROPROCESSOR-CONTROLLED.  PROGRAMMABLE  RAMP  VOLTAGE  GENERATOR 
J.  Hopucod 

S.iid  a  labs.  Albuquerque.  NM  87115 
v  Ll/1978) . 

Availability:  SAND-’8-8040 

NT  I S 

A  spec ' a  1 -purpose  voltage  generator  has  been  developed  for  driving 
tha  quadrupols  mass  filter  of  a  residual  gas  analyzer.  The  generator 
is  mi  coprocessor-control  led  with  desired  ramping  parameters 
pregrpminpd  by  setting  front-panel  digital  thumb  switches.  The  start 
voltage,  stop  voltage,  and  tine  of  each  excursion  ero  selectable.  A 
maximum  of  five  sta-t-stoe  levels  may  b*  pra-aelectad  for  each 
program  The  ramp  voltage  is  0  to  10  volts  with  sweep  times  from  0  1 
to  997.99  seconds.  (ERA  citation  04  027713) 

Primary  Keywords:  High-voltage  Pulse  Generators.  Mass  Spec tr ometer s ; 

Control  Equipment.  Mi cropr ocessor s ;  Pulse  Shepers 
Secondary  Keywords:  tRPA/440300;  Sweep  Generators;  Automatic  Control; 

NTISDE 
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ANALYSTS  OF  AN  INDUCTIVE  ENERGY  HIGH  PERVEANCE  ELECTRON  BEAM  GENERATE 
M.  Weiner 

EvCM.  Fort  Monmouth.  MJ  07703 

Research  and  development  technical  rapt .  No  DEL  ET-TR-78-  31  ,  Up 
(  11/1978  )  . 

Availability:  AD-A06S  114/1ST 

NT  IS 

Hn  abstract  available. 

Primary  Kevwerds:  Puls*  Generators;  Electron  Beams;  High  Energy;  High 
Voltage 

Secondary  Keywords:  High  Pervaenee;  Specific  Energy;  NTISDODXA 


UNIVERSAL  PU'.Sl  GENERATOR  WITH  A  NANOSECOND  FAST  RESPONCE 
SO  Basi 1 ed j* 

Joint  Inst  for  Nuclear  Research,  Dubna  (USSR).  ( ab  of  High  Energy. 

(01/1977) . 

Availability  J IN»- 1 3- 1 0622 

nm 

4  pulse  generator  with  nanosecond  action  is  described;  it  is 
ma.nly  designed  for  testing  and  tuning  fast  electronic  devices 
operating  with  pulses  m  the  N/l/M  standard.  Th*  generator  is 
principally  based  on  integral  circuits  end  hos  wide  functional 
potentialities  it  includes  a  main-pulse  channel,  a  delayed-puls* 
channel,  and  an  overall  output,  which  sums  up  these  pulses;  in 
adJ'tion  to  the  logic  pulse  outputs  it  includes  •  linear  pulse  output 
with  an  amplitude  smoothly  regulated  in  th*  range  from  0.3  to  60  V, 
it  can  operate  in  th*  s*  l  f -osc  i  Met  i  on  mode,  in  the  pulse  senes 
formation  mode,  in  tha  starting  mode,  end  in  th*  single-start  mode. 
Two  generators  are  plocod  in  a  double-width  CAMAC  cell.  The 
generation  frequency  is  from  3  Hz  to  75  MHz.  puls*  duretioi  from  8  to 
320  ns,  and  puis*  front  durotion  2  ns  (Atominoex  citation  09:392512) 
Primary  Keywords:  Pulse  Generators.  Comae  System:  Delay  Circuits; 

Diagrams.  Integrated  Circuits;  Hhz  Range  01-100; 
Nuclear  Instrument  Modules;  Performance;  Pulse  Rise 
Timo.  Specifications 

Secondary  Keywords:  IN  R'iSSIAN;  ERDA/440300;  USSR;  NTIS1NIS;  NT  1 5FNUR 
Distribution  Restriction:  U.S.  SALES  ONLY. 
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SYSTEM  FOR  HIGH-VOLTAGE  SUPPLY  OF  MAGNETOSTRICTION  SPARK  CHAMBERS  IN 
THE  •PHOTON*  FACILITY 

Y  5  Anisimov,  1.5  Boitsova,  A  F.  Elishev.  Y.V.  Zenevskii  ai.d  A.B. 
Ivanov 

Joint  Inst,  for  Nuclear  Research.  Dubna  (USSR).  Lab.  of  ugh  Energy. 

(  01/1977  )  . 

Availability:  JINR-1 3- 10370 

NT  1 S 

A  system  of  high-voltage  supply  to  32  lxl  m  exp  2 
magneto- str 1 ct i on  spark  chambers  of  th*  experimental  unit  ''Photon'* 
is  described  Thyretrons  TGI1-5Q0/16  era  used  as  comm«.4ating 
elements  Tha  system  ensures  smooth  and  independent  control  of  tha 
amplitude  of  tha  high  voltage  puls*  at  each  chamber .  Reduction  in  the 
amplitude  of  high-vol'egj  i-.-lses  at  the  spark  chambers  does  not 
exceed  IX,  and  the  amplitudes  of  tha  pulsed  sweeping  fields  ere  not 
affected  by  the  presence  of  limiting  stahi l*t'on*  in  the  sweeping 
field  multipliers  (  At -,m  •  ndex  citation  09  392<<21) 

Primary  Keywords:  High  voltape  "ulse  Generators.  Wirg  Spark  Chambers; 

Control  Syslar  s:  Diagrams.  Electric  Potential; 

Par  ‘ ormance .  Puls*  Shapars;  Thyratrona 
Secondary  Keywords  IN  RUSSIAN;  ERDA/440104;  USSR;  NTISIHIS;  NT ISFNUR 
Distribution  Restriction:  U.S.  SALES  ONLY. 
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STUDY  OH  THE  TGI1-500/16  THYRATRON  CHARACTERISTICS 
Y  S.  Ani»i»ov,  A . F .  Elishav,  Y.V.  2enevtkii,  A  I  Malakhov  and  B.M. 
Sterchenko 

Joint  Inst,  for  Nuclear  Research.  Dubna  (USSR).  Lab.  of  High  Energy. 

(01/1977) . 

Availability:  J I  NR  - 1 3  -  1 0569 

NT  IS 

Th#  characteristics  of  90  TGIl-300/16  cermet  theratron*  used  in 
th*  system  of  high-volteg*  supply  to  the  magnetostriction  spark 
chambers  of  the  ' 'Photon' •  unit  have  been  i nvest i gat ad .  The  operating 
moda  of  th*  thyretrons  with  e  positive  current  bias  has  been  chosen, 
which  ensures  the  optimum  time  parameters.  The  average  values  of  th* 
delay  and  th a  front  of  tho  high-voltage  pulse  #r#  80  and  45  ns, 
respectively,  at  e  filament  voltage  of  6.3  V  and  an  average  bias 
current  of  4  mA ,  (Atomindex  citation  09:392422) 

Primary  Keywords:  Kigh-voltage  Puls*  Generators;  Wire  Spark  Chambers; 

Diagrams;  Electric  Currents;  Performance;  Pulsa  Rise 
Time;  Thyretrons 

Secondary  Keywords:  IN  RUSSIAN.  ERDA/440104;  USSR;  NTISIHIS;  NTISFNUR 
Distribution  Restriction:  U.S.  SALES  ONLY. 
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ANNUAL  PROGRESS  REPORT  NUMBER  1.  1  JANUARY  THROUGH  31  DECEMBER  1978 
Stanford  University.  Stanford,  CA  94305 
No.  SU-SEL-78-03I .  84p  (10/1978). 

Aveilebi lity:  AD-A064  744/6ST 

NT  1 5 

Contents:  Information  Systems.  Computer  Systems,  Solid  State  end 
Integrated  Electronics.  Red>oscience.  end  Plasma  Physics. 

Primary  Keywords:  Electronics;  Digital  Computers;  Integrated  Circuits; 
Date  Processing;  Tropospheric  Scatter 
Communications;  Single  Crystals;  Magnetrons;  Pulse 
Geraratcrs.  Electron  Beams;  Signal  Processing. 
Aluminum  Gallium  Arsenide;  Transport  Properties 
Secondary  Keywords:  NTISDODXA 
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LOW-RESISTANCE  WIDE-BAND  LOAD  OF  KILCAMPERE  PULSE  GENERATORS 
V  A .  Shvets 

Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

(01/1976) . 

Availability:  J INR-1 3- 1 0 302 

NT  1  S 

The  results  of  studies  are  given  of  dissipative  leads  used  in 
high-power  pulse  generators.  It  is  shown  that  in  th*  SHF  rang*  loads 
do  not  meet  broad-bend  requi rement s .  Mede  for  tha  electron  beam 
monochromator  of  a  linear  induction  accelerator  low- r as i stance  loads 
from  05  to  8  Ohm  operate  at  a  pulse  rising  time  of  10  exp  -19  s.  a 
current  amplitude  of  up  to  2  kA,  e  pulse  duration  of  05  to  l  mu  s. 
and  a  pulse  repetition  frequency  of  up  to  50  Hz.  (Atomindex  citation 
09  39R7 92 ) 

Primary  Keywords  High-voltage  Tulso  Generator*,  linear  Accelerators; 

Diagrams.  Electric  Conductivity;  Mhz  R.-,ng*  103-IOjO; 

Performance  Testing;  Pulse  K i i*  Tima;  Kos'ator* 
Secondary  Keywords:  IN  RUSSIAN;  ERDA/4303C".  USSR;  NTISINIS 
Distribution  Restriction:  U.S.  SALES  0Niv 
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OTJ-7%2  STROKE  PULSE  GENERATOR  MADE  IN  THE  CAMAC  STANDARD 

A '  *  Yu  Zn  end  A.P.  Kryachko 

Join*  Inst.  for  Nuclaar  Research,  Dubna  (USSR). 

(01/1976) . 

Availability:  JINR-18-9888 
NT  IS 

A  taetatroka  generator  (GTI-742)  Mdt  in  CAMAC  standard  is 
dascribad.  The  unit  anturas  output  tact  pulsas  with  dacada  frequency 
intarvals  froa  tha  intarnal  quartz  oscillator  and  can  ba  usad  as  an 
external  signal  fraquancy  dividar.  Tha  nusbir  of  dacadas  in  tha  unit 
is  6.  Maximum  fraquancy  of  tha  quartz  oscillator  and  OKtarnal  signals 
is  50  ac.  Input  and  output  signals  hava  HIM  or  TTl  lavals.  (Atomindex 
citation  19:376718) 

Priaary  Kaywords:  Pulsa  Ganarators;  Caaac  System;  Flowsheets;  Mhz 

Ranga  01-100;  Hi croalactron i c  Circuits;  Parforaance; 
Quartz 

Secondary  Kaywords:  IN  RUSSIAN;  ERDA/448306;  USSR;  NTIS1NIS 
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PULSE  GENERATOR  UTILIZING  SUPERCONDUCTING  APPARATUS 

D.B-  Birx 

Dapartaant  of  tha  Navy,  Washington,  DC 

Patant  Application  No.  PAT-APPL-928  218.  12p  (07/1981). 

Availability;  AD-D005  725/7ST 
NTIS 

High  powar,  phasa  coharant  Pulsas  ara  ganaratad  by  suparconduct i ng 
apparatus  which  ineludas  a  suparconduct ing  cavity  rasonator  that  is 
pumped  by  a  low  powar  aicrouava  sourca  whi la  being  isolated  froa  a 
load.  Switching  of  tha  cavity  to  an  amittmg  aoda  is  accomplished  in 
5  to  10  nanoseconds  by  firing  a  gas  discharge  tuba  that  acts  to 
coupla  tha  cavity  to  tha  load  whi la  deco.oling  it  from  tha  pumping 
sourca.  (Author) 

Priaary  Kaywords:  Patant  Applications;  Pulsa  Generators;  Cavity 

Rasonators;  Suparconduct i vi ty ;  Gas  Discharges;  High 
Powar;  Hicrowave  Equipment 

Sec ond*rv  Keywords-'  N7Z5GPN 

Distribution  Rastriction:  AVAILABILITY :  THIS  GOVERNMENT-OWNED 

INVENTION  AVAILABLE  FOR  U.S.  LICENSING  AND, 
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HIGH  INTENSITY  ELECTRON  BEAM  PROPAGATION  BETWEEN  TWO  PLANE  CONDUCTORS 
AND  ITS  IMPLICATIONS  FOR  COLLECTIVE  ION  ACCELERATION 

H.S.  Uhm  and  N.  Kim 

University  of  Maryland.  College  Park,  HD  20742 

No.  PUB-78-243.  28p  (01/1978). 

Availability:  AD-A059  337/6ST 

NTIS 

This  papar  examines  the  properties  of  a  high  intensity 
relativistic  electron  beam  propagating  between  two  grounded  plana 
conductors,  with  particular  emphasis  on  tha  implications  for 
collectiva  ion  accalerat i on .  Tha  steady-state  and  time  averaged 
eqjil'brium  properties  ara  obtained  analytically,  by  employing  a 
one-di mansi one!  modal.  Numerical  integration  of  pulsad-boam 
propagation  is  shown  to  result  in  an  oscillatory  state  around  the 
time  avaroged  equilibrium  solution.  Based  on  this  investigation,  a 
modal  of  linear  beam  collective  ion  acceleration  is  presented.  It  iO 
shown  that  within  a  few  nanoseconds  of  acceleration  time,  the  ion 
Kinetic  energy  con  ba  increased  to  mere  than  tan  times  electron 
energy.  (Author) 

Priaary  Keywords:  Ion  Accelerators;  Linear  Accelerator s;  Ion  Beams; 

Electron  Beams;  Pulsa  Generators;  Electron  Energy; 
Plasmas(Physi cs) ;  Currant  Density;  Constants; 
Dielectric  Properties;  Space  Charge.  Computerized 
Simulation 
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ROTATING  BALL  GENERATOR 
E.  Kunhardt  and  R.  Dol linger 

Texas  Tech  Univ  Lubbock  Dept  of  Electrical  Engineering 
Interim  rapt.  (12/1976). 

Availability:  AD-A059  265/9ST 

NTIS 

No  abstract  available. 

Primary  Keywords:  Pulsa  Ganarators;  Elect romachan i cal  Devices;  Pulse 
Rata;  Charge  Transfer;  Reprints 

Secondary  Kaywords:  Steal  Balls;  Rotating  Ball  Ganarators;  NTI5D0DXR 
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REFLEX  TRIODE  WITH  UNIDIRECTIONAL  ION  FLOW 
A.  Bromborsky,  H.E.  Brandt  and  R.A.  Kahs 
Harry  Diamond  Labs,  Adalphi,  HD  20783 
Technical  memo.  No.  HDL-TM-78-22 .  13p  (10/1978). 

Availability:  AD-A063  597/9ST 

NTIS 

Experimental  results  show  that  the  ion  beam  generated  by  a  simple 
reflex  triode  can  ba  made  elmo: totally  unidirectional  toward  the 
virtual  cathode.  This  flow  is  accomplished  by  constructing  the  triode 
so  that  a  controlled  surface  fleshover  generates  plasma  on  only  one 
side  of  tha  dielectric  anode  foil.  (Author) 

Priaary  Keywords:  Inodes;  Ion  Beams,  Pulsa  Generators;  Plasma 
Generators;  Ionization;  Surface  Properties. 
Dielectric  Films;  Foi IsCMatar ials) ;  Field  Emission; 
CathodasC Electron  Tubas);  Anodes! Electron  Tubes) 
Secondary  Keywords:  Raflax  Triode*.  NT1S00DXA 
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STUDY  ON  THE  MAKING  OF  COCKROFT  WALTON  HIGH  TENSION 

S.  Hutapea 

Gamma  Research  Centra,  ‘.ogyakarta,  Irdonesie 
(  01/1976  )  . 

Avn liability:  PBGM  L117-76 

NTIS 

A  prototype  of  a  generator  is  baing  developed  at  the  GAHA  Research 
Center.  Experience  in  working  with  soma  components,  high  voltage 
capacitor,  column,  and  potential  dividar  is  discussed.  High  voltega 
diode,  the  type  which  is  usually  used  in  television,  is  used.  The 
tension  of  tha  generator  is  measured  by  using  tha  high  ohmic 
resistance  o 4  4000  megaohm.  The  maximum  tension  can  be  reached  no 
more  than  150000  volts.  (Atomindax  citation  09:365746) 

Primary  Kaywords:  Cockcrof t-walton  Accale< ators;  Capacitors;  Electric 
Potential;  Fluctuations;  Pulse  Generators 
Secondary  Keywords:  ERDA/430300;  Indonesia;  NTIS1NIS 
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HIGH  VOLTAGE  NANOSECOND  PULSER  USING  A  REPETITIVE  SERIES  INTERRUPTER 

H.  Weiner 

Department  of  the  Army,  Washington.  DC 

Patent  Application  No  PAT-APPL-895  421.  lip  (C4/1987). 

Availability:  AD-0005  442/9ST 

NTIS 

A  pulse  generation  system  using  an  inductive  energy  storage 
technique  is  described.  A  high  magnitude  current  flowing  in  a  storage 
inductor  is  suddenly  halted  by  means  of  a  repetitive  series 
interrupter  device  and  an  accompanying  magnetic  field  coupled  control 
circuit.  The  resulting  high  voltage  generated  causes  breakdown  across 
a  spark  gap  and  transmission  of  a  high  energy  pulse  to  a  load.  The 
invantion  described  herein  may  be  manufactured  end  used  by  or  for  the 
Government  for  governmental  purposes  without  the  payment  of  any 
royalties  thereon  or  therefor.  (Author) 

Primary  Keywords:  Patent  Applications;  Pulse  Generators;  High  Voltage; 

High  Energy 

Secondary  Keywords:  Short  Pulses;  Inductive  Energy  Storage;  NTJ5GPA 

Distribution  Restriction:  AVAILABILITY:  THIS  GOVERNMENT-OWNED 

INVENTION  AVAILABLE  FOR  U.S.  LICENSING  AND. 
POSSIBLY,  FOR  FOREIGN  LICENSING.  COPY  OF 
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'^DEVICE  FOR  AUTONATION  CONTROL  OF  THE  HEHP-2  MODULATOR  OF  THE  ’KRION* 
ION  SOURCE 

V.G.  Dudmkov 

Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

(01/1977) . 

Avai lability:  JINR-9-10395 

NTIS 

A  device  is  described  for  automatic  power  control  at  the  MEhP-2 
-odulator  outlet.  Tne  modulator  has  a  maximum  power  in  the  pulse  of 
<•0  ku  and  servas  to  impart  powar  to  tha  electron  bcem  in  the 
’•K-ion*'  electron-ray  source  of  mu  1 1 1 -charged  ions.  The  device 
e-'sures  a  remote  lead-out  and  control  of  powerful  pulsa  systems 
Aiomindax  citation  09:379490) 

••s*'y  Keywords:  Ion  Sources;  Control  Systems;  Electronic  Circuits. 

High-voltage  Pulse  Generators 

Secondary  Keywords-  ERDA/640301;  NTISIMS 

Distribution  Restriction:  U.S.  SALES  ONLY. 


10357 

SHF  IMPULSE  GENERATOR 

J.R.  Andrews  and  E.E.  Baldwin 

National  Bureau  of  Standards.  Boulder.  CO  80302 

Final  rapt.  May-Sop  77  No.  N8SIR-78-888 .  76p  (06/1978). 

Availability:  PB-285  233/3ST 

NTIS 

A  super-high-f requancy  (SHF)  impulse  generatoi  designed  and  built 
by  the  National  Bureau  of  Standards,  is  described  in  detail.  The 
generator  produces  three  different  weveform*.  The  first  is  a  simple 
impulse  of  1  volt  amplitude  (3  V  option)  end  60  ps  duration  with  a 
useful  spectrum  (15  dB  down)  extending  from  low  frequencies  out  to  9 
GHz.  The  second  waveform  is  a  single  cycle  5  GHz  sine  wave  (doublet) 
of  0.8  volts  peek-to-peak  amplitude  (1.6V  option).  Its  useful 
spectrum  extends  from  0.5  GHz  to  11.7  GHz.  The  third  waveform  is  an 
exponentially  damped  rf  pulse.  It  has  a  center  frequency  of  12.5  GHz 
•no  a  damping  time  constant  of  1/4  ns.  The  peak-to-peak  amplituda  is 
0.8  volts.  The  useful  spectrum  extends  from  6  GHz  to  18  GHz. 

Primary  Kaywords:  Pulse  Generators;  Waveform  Generators;  Superhigh 
Frequencies 

Secondary  Keywords:  Picoseconds;  Time  Domain;  NTISCOMNBS;  NTISDODAF 
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(ENERGY  CONVERSION.  ELECTRICAL) 

(Charging  Circuits) 

A  SLOW  CYCLING  FLUX  PUMP  USING  DIGITAL  CONTROL 

T.F.  Droege  (1).  J.R.  Purcell  (2)  and  S.T.  Wang  (2) 

(1)  Fermi  National  Accelerator  Lab.  Batavia,  1L  60510 

(?)  Argonne  National  Lab,  Argcnne,  IL 

IEEE  Transactions  On  Magnetics,  Vol  MAG-11.  No.  2.  pp  580-581  (03/1975). 

A  slow  cycling  flux  pump  has  baen .constructed  whare  operation  is 
controlled  by  digital  logic  driving  a  high  power  operational 
amplifier.  Kail  sensors  allow  closed  loop  control  of  the  secondary 
currents  to  emable  switching  the  heater  driven  power  cryotrons  at  the 
optimun  time.  Operating  efficiency  of  87X  has  been  achieved.  2  Refs. 

Primary  Keywords:  Flux  Pump;  High  Power  Op-amp  Control;  87X  Operating 
Efficiency:  Superconductivity;  Cryotrons;  Air  Core 
T  rensf ormir 
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NONLINEAR  QUASI -AXIAL  LINE  FOR  SHOCK  ELECTROMAGNETIC  WAVE  PRODUCTION 
R.V.  Khar’yuzov  end  V.A.  Shvets 
Joint  Inst,  for  Nuclear  Research,  Dubna  (USSR). 

<  81/1975  >  . 

Availability:  JIKR-13-8789 

NTIS 

Results  ere  given  as  to  the  mangfeeture  of  eharpaners  with  a  low 
wave-making  resistance  for  forming  shock  electromagnet i c  waves. 
Kiloampera  current  amplitudes  ere  obtained  with  input  voltege  being 
some  kilovolts.  Duretion  of  the  shock  wave  front  is  1  nsec.  The 
sharpeners  have  been  designed  for  tha  system  of  electron  beam 
nonochromat i zat i on  in  LIU  -  30  linear  induction  accelerator  of  1BR  - 
2  exploratory  complex.  (Atommde*  citation  09:3S2420> 

Primary  Keywords:  Beam  Dynamics;  Linear  Accelerators;  Capacitors; 

Diagrams:  Electric  Currants;  Ferrites;  Kigh-voltege 
Pulse  Generators 
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LIGHTWEIGHT  LINE  PULSER 

H  .  J  .  Bli nehi kof f 

West  inghouse  Defense  end  EUetromc  Systems  Center  Baltimore  M<j  Systems 
Development  D«v 

Final  technical  r*pt.  1  Way  76-1  Dec  7?  No.  70-0099.  55p  104/1978). 

Avai lability;  AD-A054  286/0ST 
NT  IS 

This  r»port  describes  the  work  performed  under  contract 
F30602-76-C-0207  to  study,  develop,  and  demonstrate  toe  feasibility 
of  a  compact,  lightweight,  modular,  pul se~f ormi ng  network  (PfN).  The 
PFN  evolved  is  composed  of  identical  1C  modules  and  on  mpu*  modulo 
that  is  optimized  for  a  pu 1 ae-plateau  ripnie  that  satisfies  the  goal 
of  ♦  or  -  0.5  percent.  The  ripple  remains  within  this  limit  as 
modules  are  added  or  removed  from  the  PFN  to  change  the  pulsewidth  <n 
2  microsec  steps.  This  low-ripple  response  is  achieved  without 
incorporating  mutual  inductance  into  the  design,  therefore,  easing 
the  modulo  tuning  and  assembly.  Mutual  induct. mce  has  been  c  on',  i  tier  «<;! 
indi spsnsiblp  in  PFN’s.  but  it  is  a  roadblock  for  modular 
construct  i  on .  Its  elimination  as  a  design  parameter  is  the  key  to 
realizing  the  modular  PFN.  All  electrical  des>gn  goals  «ru  satisfied 
and  the  sice  goal  was  achievad  by  a  wide  margin.  The  realized  volume 
energy  density  of  01  joules/cu  in  was  the  nest  achievable  with 
off-the-shelf  capacitors.  The  goal  of  0  5  joules/cu  in  is  hot 
compatible  with  present  state-of -the-art  components  at  these  power 
levels.  Included  herein  are  results  of  the  following  studies 
undertaken  to  satisfy  the  original  contract  objectives.  Theoretical 
analysis  of  distributed  and  lumpad  constant  lines  that  can  realize 
the  PFN. 

Primary  Keywords:  Pulse  Generators;  Modules! Electron! cs) ;  Lightweight; 

Modulators;  Radar  Equipment 

Secondary  Keywords;  Lightweight  Line  Pulsars;  Pulse  Forming  Networks; 
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INVERSE  DIODE  STUDY  <  FINAL  REPOS T> 

Authors  Unknown 

Physic  Internet i onal  Co.  San  Leandro.  CA  94577 
(09/1977) . 

Availability  PIFR-959 
HT  IS 

The  experimental  work  and  rasultent  data  of  an  inverse  dinde  study 
program  sponsored  by  US  ERDA  are  reported-  The  thrust  of  tie  effort 
is  demonstration  of  an  inverse  diode  concept .  at  groans'-  than  ICO  kA 
pulsed  currant  and  10  exp  9  W/cm  exp  2  energy  dens' ty  levels,  for 
conversion  of  relativistic  electron  beam  energy  into  useful 
electromagnetic  energy.  The  experiments  show  that  *he  entire  injected 
electron  current  can  be  utilized  by  the  invorse  c»ode  and  more  tn*n 
7C  percent  of  the  injected  beam  eneroy  con  be  eitractcd  supply  a 
secondary  diode  of  matched  impedance.  An  implication  of  these 
findings  is  that  design  of  a  vacuum  current  function,  in  which 
multiple  beams  can  be  combined  to  produce  beyond  state-of-the-art 
power  and  currant  levels  in  a  secondary  load,  is  foasioln  A 
theoretical  calculation  o •  electron  scattering  th-ough  thin  foils  is 
appended.  (ERA  citation  03:025404) 

Primary  Keywords:  Electron  Sources:  Pulse  Generators:  Aluminium. 
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AVALANCHE  TRANSISTOR  PULSER  FOR  FAST-GATED  OPERATION  OF  MICRO-CHANNEL 
PLATE  IMAGE-INTENSIFIERS 

A.  Lundy,  J.R.  Parker,  J.S.  Lunsford  end  A.D.  Martin 
Los  Alamos  National  Labs.  Los  Alamos,  NM  87545 
No.  CONF-77 1023-6 .  Sp  (01/1977).  ' 

Availability:  LA -UR-7  7-2402 

NTIS 

Transistors  operated  in  the  avalanche  mode  are  employed  tr. 
generate  a  1000  volt  IP  to  30  nsec  wide  pulse  with  less  than  4  nsec 
rise  and  fall  tmes.  This  pulse  is  rgsistively  attenuated  to 
approximate^  aauel  to  270  volts  erd  drives  the  image  mtensifier 
tube  which  is  a  load  of  approx i mately  equal  to  200  pf-  To  reduce 
stray  inductance  and  capacitance,  transistor  chips  were  assembled  on 
a  thick-film  hybrid  substrata.  Circuit  parameters,  operating 
conditions,  end  coupling  to  the  microchennel  plate  image- intensi fier 
(MCPI  exp  2  )  tube  are  described.  To  provide  dc  operating  voltages 
and  control  of  transient  voltages  on  the  MCFI  exp  2  tube  a 
r as i stance- caDac i tance  network  has  been  developed  which  (a)  places 
t h«  MCPI  exo  2  output  phosphor  at  ground,  (b)  provides  programmable 
gains  in  'M-stop*'  steps,  and  (c)  minimizes  voltage  transients  on 
the  MCPI  exp  J  tube.  (ERA  citation  03:024987) 

Primary  Keywords:  Image  Intensi f i ers;  Pulse  Generators;  Chemical 

Explosives;  Des'fln;  Detonations;  Logic  Circuits; 
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“»N  INVESIIC.TION  OF  THE  HOUOU  fHEfUCM  C.THODE.  f  *  K  T  I  E  ^  T  5.S  I  ON 
ECNANISMS  OF  HOLLOW  SPHERICAL  CATHODES;  PART  II.  DEVELOPMENT  OF  A  HIGH 
LEVEL  PULSER 

R.  BRUNN 

mversitv  o 4  Illinois.  Urbane  U 
lo.  SR-  1 0  38 6 o  (  04/1957  ). 

.vai lability:  AD-117  036/6ST 
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INVEST  IGAT  ICk  or  7  *  L  RESISTIVE  PHASE  IN  HI  Gh  POWER  GAS  SU!  :  C»- 1  n-, 
i RESEARCH  AND  DEVELOPMENT  R  F  f  CRT  . 

R  C.  O’Rourke 

1-,‘Qoce  Appl  ‘cations.  La  Jolla.  CA  9?w'7 

No  SA I -77 • 515- l J.  6  6  p  (01/1477) 

Availability  JCRl-137/6 
NTIS 

A  tneoret'cel  study  was  made  o*  the  resistive  phese  in  *■  ,  gr 
pressure  gas  sw  'tching  with  the  regime  of  niti'eM  t  <  it.  y  (  .ii  tc  SOI 
»V  from  ;  1 J .  10ns.  ICCKHz)  to  (100J.  i0  mu  .  jlH.i  The  re,  ■ 
phase  wo*,  examined  as  a  function  of  applied  f '.'ll,  g.ir  si>« 
inductance.  gas  type  and  pressure,  art*  e.er  hi'ii-  »,ii*,.  ..I 
initiating  and  quenching  phases  as  rtgarns  •."..»****  Perform..*  v  e  g  . 
t hr  jitter  problem)  were  examined  The  c?o, '"i  and  eleetrcrtn  dec-’s 
removal  effects  of  the  vortex  gas  flow  nri  the  one-atiny 
rhi  rocter  i  Sties  of  the  system  were  cc'S'dc-erf  «ERA  citation 
0  5  0  1  St, 95  ) 
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PRELIMINARY  DESIGN  OF  A  300  KEV  ELECTRON  GUN  FOR  A  NIGH  POWER  uD'SUB  2/ 
LASER  AMP  l  JF  I  EF. 

J.  Katzenstein  P  K.  Mosovi.  Y.  Kohanz»J«->  and  M.  Tnh«r»adeh 

Atomic  Energy  C'gamzation  of  Ir*n.  Tehran.  Nuclear  Resea-  ch  . 

No.  NRC-76-51.  2t»r  (07/1976) 

A va ; lab i 1 • ty :  AEOI-45 
NTIS 

The  object  of  this  report  is  to  describe  the  design  of  a  300  KeV 
electron  gun  which  could  bn  constructed  at  the  Nuclear  Research 
Centre  of  the  Atomic  Energy  Organ i zot > on  of  Ir#n,  ir  " c * • an  Included 
are.  the  spec i f i cat i ons .  circuit  diagram  and  many  n«  »isary 
calculations.  The  design  itself  was  cnosen  because  of  its  simplicity, 
so  no  attempt  was  made  toward  «r  advanced  nr  sop*"S  icated  model 
However,  the  basic  design,  as  presented  in  the  repo-,.  s*-.,ld  sat’sfy 
the  present  r  euu »  r  ament  s  of  the  pros1  "*  l)1(i"iivl(ii  c*tat  O'- 
08  :  331523) 
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DESIGN  AND  DEVElEPMENT  0 F  A  H1GH-P0UER.  S00  KV  PULSED  LINE 

A.  Nicolas 

CFA  Centre  d’Etudes  de  Vaiduc,  Is-sur-T i 1 le.  France 
(09/1977) 

Av«i!eb'lity-  SAND-77-6018 
NTIS 

A  study  was  irede  of  very  high  voltage  (500  kV>  pulse  production 
for  50  ns  #t  half  height.  A  coaxial  line  was  coupled  to  a  Marx 
generator  for  obtaining  the  pulses  on  an  impedance-adapted  electron 
diodn.  The  maximum  power  obtained  wos  6.4  x  10  exp  10  U  with  a 
current  front  in  the  diode  of  about  30  ns  (80  ns  pulse  length  at  half 
height),  I ERA  citation  03:012963) 

Primary  Keywords:  High-voltage  Puls#  Generators;  Anodes;  Cathodes; 

Coaxial  Cables;  Dosigr;  Electric  Generators 
Functional  Models;  Mathematical  Models;  Power 
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PULSED  POWER  SUPPLY  FOR  INJECTION  BUMP  MAGNETS 

W.F.  Praeg 

Argonne  National  tab,  Argonne.  IL 

(01/1977). 

Availability.  CONF-770607-4 
NTIS 

A  very  precise  and  relatively  inexpensive  charging  circuit  for  an 
energy  storage  capacitor  bank  feads  an  efficient  thyr i stor-control led 
pulse-formmg  discharge  circuit.  These  circuits,  which  generate 
magnet  pulses  of  300  joules  at  a  rate  of  30  per  second,  ere  analyzed. 
(ERA  citation  03  •  007278) 
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LONG-DURATION  PULSER  TO  SIMULATE  CW  OPERATION 

G.G.  Emert 

Harry  Diamond  labs,  Washington.  DC  20438 

No.  TM64  13.  20p  (11/1964). 

Availability:  AD-453  847/6ST 
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An  electronic  switch  or  Duiser  has  been  designed  to  evaluate 
crossed-f i eld  tubes,  such  as  the  HDl -deve 1 ooed  Rotetron  Feasibility 
of  the  pulser  design  has  been  proved  m  simulating  Cut  operation  »  ' 
the  Rotatron.  The  design  co-iceot  is  based  cn  intermittently  operating 
the  tube,  so  that  the  beam  of  the  injection  gun  is  turned  on  and  off 
repeatedly  by  applying  a  voltage  to  the  control  anode.  The  Rotetron 
i n vest i gat i on  was  made  at  60  pps  with  a  duty  factor  of  1 0V  Also 
described  is  a  modified  pulser  with  improved  pulse  shape-  This  pulser 
has  Performed  relatively  well  as  a  modulator  for  plate  pulsing  a 
microwave  tnode  oscillator  at  X-bend  at  1000  pps  and  a  duty  factor 
of  50*.  (Author) 
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RESEARCH  ON  THE  PHYSICS  OF  PULSED  MHD  GENERATORS 
H.S.J.  Jones.  V.H.  llackHn.  R.C.  Brumfield,  E.W.  Evans  and  C.N. 

Belt  i  nngn 

Mhd  Rtittrch  Inc.  Newport  Beach.  CA 

Final  rapt..  1  July-38  Sap  63  No.  666.  163p  (12/1963). 

Availability:  AD-626  66B/7ST 
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Two  systems  a ra  discussed  for  producing  short  pulsaa  of  elactrical 
po war  by  HMD  principles.  Tha  firat  system  is  driven  by  condansad 
axploii v«a  and  produces  pulses  lasting  from  1  micro  sac  to  100  micro 
sac.  The  peak  power  generated  to  dat  is  2 3  ku,  with  an  energy  output 
of  7S0  joules.  The  conversion  efficiency,  chemical  to  electrical,  is 
IX.  Higher  conversion  efficiencies  can  be  readily  achieved.  The 
second  system  uses  the  combustion  of  aluminum  with  cesium  nitrate  as 
the  Anergy  source  for  a  supersonic  MHD  channel .  Tha  measured 
conductivity  of  the  combustion  products  was  1008  mho/m.  The  highest 
measured  peak  power  output  was  29  watts.  The  experimental  date 
Indicate  a  large  electrode  drop  which  must  be  overcome  before 
currents  can  flow  in  the  generator.  A  favorable  scaling  potential  is 
indicated.  (Author) 
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RESEARCH  ON  THE  PHYSICS  OF  CONTINUOUS  AND  PULSED  MHD  GENERATORS 
H.S.J.  Jones.  V.  Blackman.  C.  McKinnon.  E.  Evens  and  T.  Naff 
Mhd  Research  Inc.  Newport  Beach.  CA 
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The  distribution*  o'  steady  state  end  of  transient  electromagnet i c 
plana  waves  at  thw  surface  of  separation  between  air  end  ground  (or 
sea)  was  computed  These  di str i but i ons  are  important  for  such 
applications  as  undersea  end  geodetic  explorations  from  points 
located  outsioe  t^e  conducting  media;  the  methods  of  measurement  may 
be  simplified  by  use  of  e  transmission  line  aralooy.  which  permits 
the  use  of  comparison  or  of  substitution  methods.  In  addition,  it  was 
shown  that  if  e  rectangular  pulse  d~c  meonetic  plane  wave  »s 
transmitted  from  •  point  within  the  conducting  medium  end  received  at 
another  point  of  the  same,  the  system  may  be  used  for  purposes  of 
ranging  or  for  purposes  of  communi cet i on  between  transmitting  ond 
receiving  stations-  (Author)  ...  . .  _  . .  . 
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Applied  Physics  Letters,  Vol .  22.  Ho.  2,  PP  67-68  (01/1973). 

Intense  aluminum  flouride  laser  pulses  in  the  spectral  range 
12  5-13. 5u  were  observed  when  fine  aluminum  wires  were  exploded  into 
fluorine  gas.  The  laser  oscillation  occurred  during  the  expansion 
phase  of  the  wire  explosion.  10  Refs.  . 
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This  reoort  summarizes  a  study  of  hybrid 
clact rostat i c-elect -omag-et i c  techniques  for  the  calculation  of  5GEMP 
generated  surface  currants.  Presented  are  results  using  the  hybrid 
SQUID  code,  a  technique  to  treat  the  currents  in  small  struts,  and  a 
theory  of  nonr of lect i ve  boundary  conditions  for  ei oct romagnet i c  5GEMP 
codes.  (Author) 
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THE  APPLICATION  OF  STEEP  PULSE  CURRENTS  TO  THE  El  ECTROHYDRAUL IC  AND 
MAGNETIC  FORMING  OF  METALS 
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The  results  of  e  project  carried  out  by  tne  authors  in 
electrohydraul i c  and  magnetic  metal  forming  are  given.  The  circuits 
employed,  the  pulse  current  generator,  and  the  properties  of  such 
circuit  components  as  capacitors,  trigger  and  working  gaps,  and 
wormng  coils,  are  described  in  detail.  The  conditions  for  the 
generation  of  shock  waves  in  connection  with  exploding  wire  phenomena 
are  given,  end  the  current  curves  ere  presented  together  with 
calculations  of  the  power  end  energy  dissipated.  In  addition,  some 
examples  of  aluminum  and  transformer  sheet  forming  are  given. 

Finally,  the  design  of  tubular  shunts  for  the  measurement  of  steep 
current  pulses,  their  properties,  end  testing  methods  ere  discussed. 
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PULSE  COMPRESSION  TUBES 
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Availability:  AD-807  611/6ST 

NT  I S 

Effort  was  devoted  to  finalizing  stripline  circuits,  evaluating 
vendor  items,  end  adjusting  the  system  to  meet  tne  limited  funds 
a v a i 1 abl o .  utilizing  the  presently  available  funds  will  Permit  the 
assembly  of  16  of  the  128  taps  orgmallv  planted.  These  :b  taps  will 
be  construction  in  blccx*  of  8.  as  originally  planned,  to  prove  the 
effectiveness  of  the  delay  line  time-sharing  technique.  If  the 
performance  of  the  16-taP  unit  is  satisfactory.  the  remainder  of  tha 
system  can  be  readily  added  when  additional  fund'.ng  is  availabln. 

Design  during  this  quarter  was  devoted  to  final's. ny  a  reliable, 
rcoroduc  tola  coding  network  .»nd  s*ripline  nelay  trimmer.  A 
praiininary  study  was  made  of  pne  -i  equalizers,  but  is  is  felt  that 
tn«>y  will  not  be  necessary  in  the  delay  chain.  All  major  components 
required  in  the  16-tap  system  have  been  ordered,  including  the  chain 
amplifiers.  (Authc-T  „  .  _  , 

Primary  Keywords:  P*.  Iso  Compress  i  on_Matched  Filters;  Broadband;  Pulse 
Gone'-ators;  Coding;  Strip  Transmission  Lines;  Delay 
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HIGH  POWER  MODULATOR  (SCR) 
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This  report  includes  the  efforts  expended  on  device  refinement 
circuit  design  end  development  of  a  building  for  high  power 
modulators  utilizing  the  Type  291  flat  packaged  thyristor  *n  a  series 
stack  conf iguration.  An  experimental  breadboard  modulator  having  a 
m’nimum  holdoff  of'lOKV  and  switching  a  minimum  of  375  amperes  has 
been  designed  and  tha  preliminary  stages  of  construction  are 
described.  The  preliminary  design  of  a  65KV  modulator  using  thesa 
building  blocks  a*  major  components  is  described.  (Author) 

Primary  Keywords:  Silicon  Controlled  Rect i f i er s^Modulators;  Integrated 
Circuits;  Modules! Elactrom cs> ;  Power; 

Manufacturing;  Tharmal  Properties;  Pulso  Generators 
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HIGH  POWER  PULSE  COMPRESSION  TECHNIQUES 
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A  method  end  apparatus  ere  described  for  compressing  high 
intensity  current  pulses  and  for  p-ovidmg  an  impedance 
transformet i on  which  increases  the  magnitude  of  the  current  of  the 
pulses.  A  pulse  is  injected  into  a  t ransmi a* , «n  line  and  after  the 
p,ls.  .mrw  conv.rt.d  to  .nt.r.ly  «  1  oc  t  r  o  s  t .  t  .  c  torn  t  b« 
transmission  line  is  discharged  along  the  length  thereof  instead  of 
out  the  end.  The  transmission  line  may  be  long - tudinal .  or  in  the 
shape  of  a  torus,  and  the  ducha-ging  may  be  either  synchronous  or 
asynchronous.  Tha  method  and  apparatus  may  ba  useful  m  compressing 
deuterium/tritium  pellets  to  the  point  of  nuclear  burn.  (Author) 
Primary  Keywords-  Patents;  Pulse  Compression.  Pulse  Generators.  High 
Power;  Nuclear  Fusion;  Deuterium;  Tritium,  Electric 
Current,  Electric  Arcs 
Secondary  Keywords:  PAT-Cl- 333-20 ;  NTISGPA 
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A  NEW  LASER  POWER  SUPPLY 

C  Cason 
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The  feasibility  of  a  variety  of  power  supply  systems  which  may  be 
pulsed  to  doliver  the  required  electrical  power  to  a  laser  flash  tube 
is  considered.  Recommendations  for  a  spacial  pile-type  battery  are 
mad#,  upon  its  performance  superiority  for  a  minimum  advance  m 
techne 1 ogy .  as  compared  to  the  ef f act i venass  of  other  systems  in  an 
assumed  advanced  state  of  development.  A  specific  system  n 
recommended  to  satisfy  the  requ  i  r  emon  t  s  of  a  proposed  f  ]•»£*“*?•  * 
Output  power  density  of  the  recommended  battery  is  about  250.000  kw 
per  cubic  meter  while  the  recoverable  stored  al ec t rochemi cal  energy 
■ 5  expected  to  be  more  than  75  million  joules  per  cubic  meter. 
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AH  OUTPUT  EXPRESSION  FOR  A  DISPERSIVE  DELAY  PULSE  COMPRESS, ON  FILTER 
UNOER  ARBITRARY  INPUTS 
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Master's  thasis  (OS/1966). 
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Pulsa  coaprasaion  filters  ir a  usad  extensively  in  noosrn  r  eder 
IVAtaai. . Tha  natura  of  output  waveforms  from  dispersive  delay  pulsa 
compression  filtars  driven  by  specific  aatchad  input  waveforms  has 
“••n  atudiad  in  great  detail  for  these  radar  applications  However, 
little  work  has  baan  dona  to  generalize  these  results  This  paper 
obtains  an  expression  for  the  filter  output  in  terms  of  arbitrary 
input  signals.  Several  particular  input  waveforms  are  analyzed  using 
an  ideal  filter  with  assumed  specific  character i st i cs .  In  an  attempt 
to  indicate  trends,  tfi f ferent  pulse  widths  end  linear  frequency 
Modulation  rates  are  assumed  for  the  pulse  shapes  chosen.  The 
resulting  output  envelopes  ere  plotted  graph i ca l ly .  (Author) 
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Two  methods  of  measuring  optical  molecular  ebsorpt i vt t i as  in 
potentially  capable  of  approaching  theoretical  sensitivity 
limits  of  10  to  th*  Minus  8th  power/cm  were  studied.  An  acoustic 
method  was  pushed  experimentally  to  a  sensitivity  of  10  To  the  minus 
Sth  power/cm  absorptivity  Practical  obstacles  to  further  improvement 
have  been  found  for  the  acoustic  method  The  second  method,  a  laser 
illuminated  speetrophone,  w a-  also  investigated  Its  performance  was 
Much  closer  to  the  theoretical  limit. 
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It  is  demonstrated  that  s.iort  pulses  of  electrical  power  can  be 
generated  by  MHD  principles  using  condensed  explosives  as  the  energy 
source.  This  work  has  been  particularly  successful  in  that  large 
pulses  of  power  have  been  obtained  with  relatively  high  conversion 
efficiencies.  The  scaling  of  these  results  to  larger  sires  to  produce 
systems  with  greater  outputs  appears  relatively  st ro i ght f orwar d . 
Additional  work  is  needed  to  determine  the  optimum  values  for  the 
various  parameters,  however,  the  basic  principles  are  well  understood 
and  the  direction  for  future  work  to  increase  output  and  efficiency 
can  ba  clearly  outlined. 
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Results  are  reported  on  the  generation  of  MeV.  pulsed  ion  beams  at 
a  peak  power  level  in  excess  of  2  X  10  to  the  11th  power  watts  that 
neve  an  angular  divergence  of  about  3  degrees  -9  deg-ees.  Such  beams 
ca-.  be  used  in  the  formation  ef  ♦.eld  reversing  proton  rings 
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Some  properties  of  a  class  of  active  elements  employing  an 
electron  beam  to  control  the  output  current  of  a  semi cgnduc tor  device 
are  discussed  in  this  paper.  It  is  shown  that  the  basic 
beam  -  semi  conductor  devices  have  high  gams,  fast  response  end  large 
output  capability.  Numerical  data  are  g *  vnn  that  allow  the 
ceoabilities  of  the  device  to  be  eveluated  in  a  given  application.  It 
is  shown  that  the  extreme  conf i gur a t i c na 1  flexibility  of  the  device 
moy  be  employed  to  enhance  its  basic  performance  capability  as  well 
as  to  realize  untqut  devices  that  ran  rapidly  perform  complex 
functions.  (Author 
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An  apparatus  for  ganerating  a  short  duration  h: ;mir  voltage 

Pulse  from  a  basic  lower  pulse  voltage  of  longer  ciu-ation.  A  series 
of  spark  gaps  are  arranged  such  that  the  total  vo:*age  from  the  basic 
long  duration  pulso  is  applied  to  each  gap  in  lor.cisun  A  delay 
line  with  a  fixed  delay  which  is  equal  to  the  tota'  oreakdown  time  of 
ell  the  other  gaps  is  connected  across  each  soark  gap. 
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This  disclosure  describes  a  resettable  monostable  pulse  generator 
including  a  charge  rundown-t i mi ng  circuit.  The  charge  rundown- t i mi ng 
ci-cu't  includes  a  capacitor  that  .>  charged  to  a  peak  value  by  e 
random  pulse  frem  a  constant  amplitude  pulsa  source.  After  being 
charged,  the  capacitor  immediately  starts  to  discharge  toward  zero. 

In  addition,  an  output  pulse  generator  starts  to  generate  an  output 
pulso  as  soon  as  the  capacitor  is  charged  to  its  peak  value  and 
continues  to  generate  the  output  pulse  until  tn«  cha-ge  drops  to  e 
predetermined  level.  If  a  second  pulse  from  the  constant  amplitude 
pulse  source  occurs  doring  this  rundown  period,  the  cepac-to'  is 
again  charged  to  its  peak  value.  This  reset  pulse  prevents 
termination  of  the  output  pulse  and  recycles  the  termination  time  of 
the  output  pulse  (pulse  width)  to  be  measured  from  the  inception  of 
the  last  resot  pulse.  Each  time  a  reset  pulse  occurs  during  a  rundown 
period,  the  capacitor  is  recharged  to  its  peek  value;  hence,  the 
output  pulso  can  exist  for  a  short  or  Long  period  of  time  depending 
on  the  occurrence  o *  random  reset  pulses 
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Navel  Research  Laboratory,  Washington.  DC 

Applied  Physics  Letters,  Vol.  23,  No.  1.  pp  9-11  (06/1973). 
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1 0 -XV  PUtSE  GENERATOR:  PULSE  TEST  ON  AUTODIN  FILTER  DEMONSTRATES 
GENERATOR  CAPABILITY 

L  J.  Fiiiott.  M.H.  Kajiha-a  ana  M.N.  Smith 

Hovel  Civ<l  Engineering  Lab,  Port  Hueneme ■  CA 

f,ro’  ter  in i cal  r8et  1  Jul  67-30  Jun  68  No.  NCEL -TR-596 ,  39p  (  09/1968). 

Availability  AD-841  152/25T 
HTIS 

This  report  describes  4  newly  developed  pulse  voltage  generator 
wh  -h  provides  up  to  10  k-»  of  2~ ,  1  0  -  .  and  1 00 -m  i  c -osecond  pulse 
voltage-  These  pulses  can  be  superimposed  a*  any  phase  angle  on  the 
bos«  60-He-tz  pewer  provided  to  operate  the  test  item.  Tests  with 
i h i -  generator  make  feasible  a  more  accurate  determination  of  the 
p.^se  response  bunavior  of  fast  items  under  oporaticna,  conditions 
because  Pulse  testing  is  performed  with  the  test  item  fully 
energized.  To  illustrate  the  tyre  of  information  obtainable,  test 
data  on  a  radio  frequency  interference  suppressing  AUTODIN  power  line 
filter  is  presented.  It  was  found  (1)  that  this  type  of  filter 
develops  hi  gh-  f  requondy  oscillatory  voltages  at  the  output  wha.i  the 
input  60-Hertz  power  contains  a  pulse  voltage;  (2)  these  oscillatory 
voltages  could  be  suppressed  oy  placing  capacitance  across  the  filter 
input  and  output,  and  (3)  filters  can  be  designed  to  be  free  of 
hi gh- f r eouenev  oscillatory  voltages.  (Author) 

Primary  Keywords:  Pulse  Generat or s_T ransm i ssi on  Linos;  Low  Pass 

Filters;  r  rer.  s  i  ent  s ;  Ra  d  i  o  frequency  Interf  eronee; 
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Pulses  ThyretronsJ  Communication  Systems;  Voitage; 
Diagrams 
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CONCFPTUAL  DESIGN  OF  AN  AUT0-RES0N1NT  ACCELERATOR  It 
.E.  Drummond,  G.I.  Bourianoff,  E.P.  Cornet.  D.E.  Hast*  an 
R i enst  r a 

ustm  Research  Associates  Inc.  TX 
inal  rot t  No.  ARA-  229.  30?p  (11/1  976  ) 
voilabiltty:  AD- A0 33  996/5ST 

NTIS 

Conceptual  desgn  end  specifications  for  a  proof-of-p 
Auto-Resonant  Accelerator  have  been  undertaken.  In  parti 
pulse  pewer  source  and  diode  con f i gu r a * i on .  the  diode  to 
transition  and  compression  sect  ons,  magnetic  field  char 
phase  locking  anti  wa  egrowth  rcou  i  remen  t  s ,  and  tha  matno 
loading  and  accvlirat ion  have  baar  exam  ned.  Specificati 
conceptual  designs  for  these  five  areas  are  presented  a) 
several  considerations  of  overall  system  rtquircmants.  ( 
rimary  Keywords  Ion  Accelerator s ;  Cyclotron  Resonance; 

Systems;  Electron  Beams;  High  Energy,  $ 
Pulse  Generators;  Radio  Fields;  Diodes, 
Fields 
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WIDE  PULSE  LOW  PRF  PyiSl  (If 
R.A.  Boanning  and  R.U.  McNiel 
Department  of  the  Air  Forca.  Nesh'ngto«,  DC 
Patent  No-  PAT-APPL-808  824.  (10/1971). 

Availability:  PATENT -3  411  204 

NT1S 

A  pulse  ganarator  capable  of  producing  » >  d«  1  o-  tff  pu Imi  h»»'H 
fa»t  riaa  and  fall  times  ii  realized  Oy  ffcu  ti  •.men  alternate:/ 
driva  a  bistable  device.  A  mul  1 1  v  i  brat  or  ta  ptnoO<ciili  pit  >d  m  a 
first  atabla  stata  by  a  uni  junct  i  l  t>-an»i*(or  rali>*‘  o"  c»»>  Motor 
having  a  slow  par i od  of  oscillation.  T ha  *wi t » v « bettor  >»  ulurntd  to 
its  sacond  stabla  stata  by  a  urn  junction  transistor  circ-.it  that  »s 
activated  by  the  first  stabla  state  voltage  condition  of  the 
Multi  vibrator .  A  time  delay  circuit  associated  with  the  unijunction 
transistor  circuit  dalays  actuation  of  tho  unijunction  transistor  and 
thus  astablishas  tha  pulsa  width  of  the  pulsa  y.'erator 
Primary  Keywords:  Patents.  Wide;  Pulsa;  Low;  PAF,  i  >lsa-  Generator 
Secondary  Keywords:  PAT-Cl - 331 - 1 1 1 i  NTISGPAF 

Distribution  Restriction:  THIS  GOVERNMENT  -  OWNED  INVENTION  AVAUABL E 
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PULSE  CIRCUIT  FOR  RADIAC  SETS 
R.E.  Jehla  and  D.P.  Halm 
Department  of  the  Navy.  Washington.  DC 
Patent  No.  PAT-APPL-816  182,  (04/1971). 

Availability:  PATENT-3  576  440 

NTIS 

In  a  G.M.  radiac  sat  which  has  a  multivibrator  mater  circuit 
having  an  ammeter  between  tha  bistable  switchable  elements,  a  pulsa 
generator  for  providing  a  periodic  feed  through  pulse  to  the  G.M. 
tube.  The  feed  through  pulse  is  aoded  to  a  tube  pulse  only  w^en  they 
occur  simultaneously,  to  provide  a  high  amplitude  counting  pulse  for 
the  meter  circuit. 

Primary  Keywords:  Patents;  Pulse)  Circuit;  Reaier. 

Secondary  Keywords:  PAT-Cl-250- 38ft ;  NT ISGPN 
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PULSE  GENERATOR 
T.W-  Pearce.  A.K.  Hochberg  and  T.O  Poehle- 
Department  of  the  Navy.  Wash  ngton.  DC 
Potent  No.  PAT-APPL-689  358,  (06/1970). 
Availability:  PATENT-3  518  455 
NTIS 


Jr 


A  puls*  generator  for  the  provision  of  high-energy  short  -  ‘uret ’ on 
pulses.  A  capacitor  is  charged  by  a  DC  powe'  sou -ca  and  *s  made  to 
discharge  through  a  load  when  a  first  externa;  pulse  tr.gger*  a  first 
SCR  circuit.  When  it  *S  desired  that  the  hi gn - ere-gy  pulse  be  turned 
off.  a  second  and  delayed  external  pulse  i*  caused  to  trigger  a 
second  SCR  circuit.  When  sa>d  second  SCR  circuit  «s  triggered,  the 
energy  stored  in  tne  capacitor  is  directed  tuwerd  a  di  sanative 
network  and  is  thereby  diverted  from  the  load  The  Curat isn  of  tha 
high-energy  pulse  can  be  closely  controlled  since  sa > d  duration 
depends  basically  upon  the  delay  between  the  ibhu'.io"  of  the  first 
end  second  external  triggering  pulses. 

Primary  Keywords:  Patents;  Pulse;  Generator 

Secondary  Keywords:  PAT -Cl  - 307  - 1.6 5  ,  NTISC^N 
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FiECTRICAL  PULSE  GENERATOR' 

R.  Buser.  G  K.  Gaule  ana  R.L.  Ross 
Department  cf  the  Army.  Washington,  DC 
Patent  No.  PAT-APPL-672  658.  (03/1973) 

Ava. labi lit/:  PATENT  J  500  078 

NUS 

A  generator  of  pulses  of  high  energy  level  end  current  wherein  a 
strong  magnetic  field  emanating  from  a  suoerc  joduc  t  ■ *.  g  magnet  is 
interrupted  by  explosively  driving  a  coil  or  other  electrically 
conductive  member  past  so’d  magnetic  field  One  or  more  load  coils  in 
Miich  the  high  energy  pulses  ar*  to  appear  may  be  driven  across  the 
superconductor  magnetic  field,  or  a  flux  displacer  can  be  driven  so 
as  to  alte-  suddenly  the  magnetic  field  flux  from  the  superconducting 
magnet  Passing  through  a  stationary  load  coil  or  coi's. 

P-\mary  Keywords  Patents;  Electrical;  Pulse.  Generators 
er.ondary  Key  .--  ds  PAT-CL -31  0- 1  3  ;  NTI5GPA 
Distribution  Restriction  THIS  GOVERNMENT- OWNED  INVENTION  AVAILABLE 
FCR  U.S  LICENSING  AND,  POSSIBLY.  FOR 
FOREIGN  LICENSING.  COPY  OF  PATENT  AVAILABLE 
COMMISSIONER  Of  PATENTS,  WASHINGTON.  D.C. 
2C231  30.50. 


■'‘^CTRCN  Pol'.E  utNIRATOH  OF  THE  GROUNDED  GRID  TYPE  EMPLOYING  A  DELAY 
l  INI  ST0RACE  MEANS 

•  ~  jQhMigi  T  l  Mippert  end  W-J-  Kemler 
' r er g>  Resaarcn  and  Development  A dm ' n i st r a t i on 
No  ‘'A  '  -  AKF  l -fcvS  582.  (  07/1989). 

A,.*  ■  tat  Mtv  PATENT-3  457  Si-1 
NTIS 

*  n.gh  current  pulsed  electron  source  including  a  grounded  gr i d 
•  lor 1 '»r  gun  A  coaxial  delay  line  charged  from  a  voltage  source  is 
co-nac'ad  to  the  cathode  of  the  electron  gun  via  a  coaxial 
•er cu-y - wet  ted  switch  to  provide  a  nanosecond  duration  driving  pulse 
therefor,  the  components  of  the  system  are  matched  in  character i st » c 


• mpenance 
P'lxiry  Keywords’ 
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HIGH  VOLTAGE  FIELD- REVERSAL  PULSE  GENERATOR  USING  A  LASER  SWITCHING 
MEANS  TO  ACTIVATE  A  HELD  EMI5SI0N  X-RAY  TUBE 

J  .  8 .  Rob  >  sen 

Er ir gy  Research  and  Development  Administration 

P/itent  No.  FAT-AhPi-410  328,  (03/1949). 

Availability  PATENT-3  432  664 
NTIS 

A  fast  high  voltage,  high  current  pulse  generator  wherein  high 
voltage  on  a  first  insulated  elongated  conductor  diseased  between 
second  and  third  similar  concentric  conductors  is  swi'ched  to  an  end 
of  the  second  conductor,  providing  an  electric  fielo  reve-sal  and 
generation  of  a  high  voltage,  high  current  pulse  at  The  ends  of  said 
second  and  third  conductors. 

Primary  Keywords-'  Patents;  High;  Voltage:  F  i  uld-Rever  sa  1 ;  Pulse; 

Generator;  Laser.  Switching;  Activate;  field; 

Emission;  X-Ray;  Tube 
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Distribution  Restriction.  THIS  GOVERNMENT-OWNED  INVENTION  AVAILABLE 
FOR  U.S.  LICENSING  AND,  POSSIBLY,  FOR 
FOREIGN  LICENSING.  COPT  Of  PATENT  AVAILABLE 
COMM I SSIONER  Or  PATENTS,  WASHINGTON.  D.C. 
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TRIGGER  PULSE  CIRCUIT 

U-f.  Egan 

Department  of  thj.  Na-v,  Washington,  DC 

Patent  No.  PAT- APi'L  -662  259,  (04/1968). 

Avoi labi 1 i ty :  PATENT-3  381  146 
NTIS 

The  patent  specification  and  drawings  describe  a  system  for 
controlling  the  current  to  an  inductive  load  by  utilizing  a  silicon 
controlled  rectifier  capacitor  discharge  circuit  operating  from  an 
A.C  source  end  having  a  trigger  pulse  source  end  a  transient 
suppressor  diode. 

Primary  Keywords:  Patents;  Trigger;  Pulse;  Circuit 

Secondary  Keywords:  P AT-CL - 30 7 - 305 ;  NTISGPN 
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1059FAST  PULSE  GENERATOR  UTILIZING  AH  ELECTRON  BEAM  TO  CAUSE  AN  ARC 
BREAKDOWN  ACROSS  THE  GAP  REGION  OF  A  COAXIAL  LINE  CENTER  CONDUCTOR 
Q.A.  Kerns 

Energy  Research  end  Development  Administration 
Patent  No.  PAT-APPL-459  484,  (12/1967). 

Availability:  PATENT-3  360  678 

NTIS 

In  e  fast  pulse  generator,  tha  combination  comprising  a  coaxial 
transmission  line  having  an  outer  and  an  inner  conductor,  a  first 
portion  of  said  inner  conductor  being  spaced  from  the  outer  conductor 
and  from  the  remainder  of  the  inner  conductor  of  said  line,  means 
producing  an  electrostatic  field  between  said  first  portion  of  said 
inner  conductor  and  said  outer  conductor  of  said  coaxial  line,  end  a 
pulsed  electron  beam  generator  directing  energized  electrons  between 
said  first  portion  of  said  inner  conductor  and  on  adjacent  ono  of 
said  conductors  to  effect  discharge  of  said  electrostatic  field. 
Primary  Keywords:  Patents;  Fast;  Pulse;  Generator;  Electron;  Beam; 

Cause;  Arc.  Breakdown;  Across;  Gap;  Region;  Coaxial; 

Line;  Center;  Conductor 
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EXPLOSIVE  PULSE  GENERATOR 
R  L.  Conger  and  J.H.  Johnson 
Department  of  the  Navy,  Washington,  DC 
Patent  No.  PAT-APPl-710  968.  (12/1969). 

Availeblity:  PATENT-3  484  627 

NTIS 

An  explosive  magnetic  flux  compressor  for  producing  high  current 
pulses  with  optimum  flux  build  up  and  maximum  current  delivered  to 
the  output  load.  A  variable  load  resistance  which  initially  shores 
out  the  output  load,  operates  to  switch  current  generated  in  the 
compressor  to  the  output  load  as  resistance  is  increased  in  the 
variable  load  resistance  from  heating  due  to  high  current  generated 
In  the  compressor. 

Primary  Keywords.  Patents;  Explosive;  Pulse;  Generator 
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PULSE  GENERATOR  WITH  STANDING  WAVE  ENERGY  STORAGE 


W.R.  Baker 

Energy  Research  and  Development  Admi n i st ret i on 
>>otart  No.  PAT-APPl-402  042,  (07/1967  ). 

Avoi lobi li ty:  PATENT-3  333  203 
NTIS 

This  invention  is  an  electronic  circuit  for  producing  a  nigh  power 
output  signal  comprising  a  pr edet arm i neu  number  of  signal  cycles  over 
a  precisely  defined  pulse  time  period.  I»  the  circuit,  standing  waves 
are  generated  in  a  high  'O'  pulse  line  fr-m  a  low  power  signal 
generator.  The  energy  stored  in  the  standing  waves  is  discharged  by 
suddenly  connecting  the  line  to  e  matching  load. 

Primary  Keywords:  Patents;  Pulse;  Generator;  Standing;  Wave;  Energy; 

Storage 
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REMOTELY  CONTROLLED  POWER  PULSE  GENERATOR 
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CHEMICAL  REACTION  HERTZIAN  GENERATOR 


L . L .  Mors* 

Department  of  tho  Navy.  Washington,  DC 
Patant  No.  PAT-APPL-347  094.  (08/1966). 

Avai lability:  PATENT-3  247  415 

NT  IS 

This  invantion  ralatas  to  a  system  for  ganarating  short 
high-powered  pulsas  in  a  low  impedance  circuit,  such  as  in  a  sonar 
transmitter,  and  to  means  for  supplying  tha  powir  and  triggaring 
information  to  tha  ganarator  through  a  high  impedance  circuit- 
Primary  Keywords:  Patants;  Remotely;  Controlled;  Power;  Pulse; 
Ganarator 
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ELECTRICAL  PULSE  GENERATOR 


A.M.  Stott 

Department  of  the  Army,  Washington,  DC 
Patent  No.  PAT-APPL-341  470.  (07/1946). 

Availability:  PATENT-3  259  749 
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Tha  invantion  ralatas  to  electro-mechanical  energy  converters  or 
generators  of  the  type  adapted  for  converting  hi gh-magn i tudo  input 
impulses  of  mechanical  energy  into  peak  output  pulses  of  electrical 
anargy . 
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MODIFIED  MARX  GENERATOR 

A.E.  Schofield 

Energy  Research  and  Davalopment  Administration 
Patant  No.  PAT-APPl-304  701.  (01/1944). 

Avai labi lity:  PATENT-3  229  124 
MTIS 

This  invantion  ralatas  to  voltage  multipliers  of  tho  Mery  type 
end,  more  particularly,  a  modified  Marx  circuit  which  minimizes  power 
dissipation  end  embodies  safety  features  not  heretofore  found  in  Marx 
generators. 
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MARX  DEVELOPMENT  PROJECT 


Authors  Unknown 

Maxwell  Labs  Inc.  San  Diego.  CA  92123 

Final  rapt.  No  MLR-49.  378p  (04/1970). 

Availability:  AD-868  671/9ST 
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The  program  requirement  was  for  a  compact,  fast,  highly  reliable 
Marx  generator  of  an  ’advanced  integrated  design  utilizing  components 
such  as  switches  and  capacitors  that  hav*  been  optimized  for  those 
applications'.  A  olast i c-cased  45  kV.  700  joule  energy  storage 
capacitor  was  developed  which  exceeds  the  program  goal  of  99.97X 
probability  of  survival  for  5,000  shots  in  typical  Marx  generator 
service.  A  matching  switch  with  40  kA  peak  currant  capability  at  0.6 
Cb  charge  transfer  for  40,000  shots  life  expectancy  was  also 
developed;  both  of  these  key  components  were  extensively  tested  end 
proved.  A  non-folded  Marx  circuit,  using  completely  graded 
construction  and  employing  the  novel  concept  of  triggering  each  stage 
via  a  small  (fast  Mary  generator  was  designed).  This  circuit  was 
realized,  using  the  specialized  Marx  capacitor  and  switch  hardware, 
as  a  5.8  MV.  185  kJ  fast  Morx  generator  for  practical  demonstration 
of  the  design.  This*,  4  8  microhenoy  generator  is  now  undergoing  e 
full-energy  test  p-ogrem  without  difficulty.  Tho  basic  design  is 
extendable  with  minimal  effort  to  e  wide  renge  of  energy  end  voltage. 
( Author ) 
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SOL  ID- STAT  E  ’WO  MODULATOR 
M .  M .  Mctt  and  D.B.  Kavar.agh 
SoVdl  Electronics  Lab,  San  Diago,  CA 

Research  and  development  rvet  .  Apr  66-Apr  69  No.  NELC-1659.  34p 
(  12/1969)  . 

Availability:  AD-867  914/9ST 
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As  S-band  linear  FM  (chirp)  signal  generator ,  utilizing  a  backward 
wave  oscillator  <8Jv)  eno  a  solid-state  PWO  modu lator-dr 1 ver  circuit, 
was  developed  as  re't  of  «r  anper 1  mental  h 1 gh-rang*-r#so 1 ut i on  radar. 
Th#  modulator-dr  i  vcr>  BU3  was  found  to  have  a  3.5  to  2.9  GHz  linear 
3w«ep  with  a  600-Mhz  bandwidth,  a  0.300  mi crosacond  pulsawidth;  and  a 
puls#  compression  ratio  cr  t i me-bendw 1 dth  product  of  180.  In 
addition.  1 t  has  tha  capability  of  operating  to  a  maximum  prf  of  25 
kHz  without  d.stortion  of  tha  chirp  signal,  end  its  maximum  deviation 
from  FM  is  lass  than  0.07  percent.  (Author) 

Primary  Keywords:  Radar  Eou 1 pmant_Modulator s;  Modul ator s_Baekwar d  Wave 
Amplifiers;  Signal  Oenerators_Rcdor  Equipment.  Pulse 
Compression;  Frequency  Modulation;  S  Band;  Resolution 
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Availability  AD-920  469/4ST 
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This  effort  represents  e  first  attempt  at  combining  the  two 
separate  technologies  of  explosive  flux  compression  end  Hertzian 
generation  for  the  purpose  of  obtaining  ultra-high  energy  pulsei  at 
microwave  frequencies.  A  number  of  interesting  concepts  were  analyzed 
and  three  were  selected  by  the  contractor  as  most  deserving  of  future 
attention.  It  is  hoped  that  this  report  will  stimulate  further 
imaginative  end  creative  thought  in  this  direction  leading  eventually 
to  a  successful  technique  for  accomplishing  the  ef orement i onad  goal. 

( Author ) 

Primary  Keywords:  Pulse  Generators_M i crowave  Equipment;  Magnetic 

Fields_Comprassion.  Enorgy  Conver si on_Pul ses;  Power 
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DUAL  MODE  GUN  DEVELOPMENT  (PHASE  I) 


A.  Saherien 

Teledyne  Mac  Palo  Alto  Calif 

Final  rapt .  17  Sep  71-28  Feb  73  (08/1973). 

Ava i labi lity:  AD-915  220/SST 
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The  major  limitation  on  dual  mode  tube  performance  in  a  TUT  is 
caused  by  the  large  gain  changa  that  accompanies  power  change  when 
beam  currant  is  varied.  A  technique  is  described  to  reduce  this  by 
altering  the  beam  size  end  current  distribution  es  the  total  current 
magnitude  is  varied.  Small  signal  gain  calculations  ere  described  for 
a  variety  of  solid  and  hollow  beam  sizes,  voltages  and  currants.  The 
effect  of  varying  cathode  voltage  *s  calculated  end  results  ere 
presented  for  both  high  and  low  pervaence  beams.  Based  on  the 
theoretical  calculations  two  electron  guns  were  designed  end  built. 
Current  density  distribution  from  these  guns  was  measured  in  an 
electron  beam  analyzer  end  focusing  of  the  beam  produced  by  one  of 
the  guns  i.as  measured  in  a  beam  tester.  (Author) 
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HIGH  CURRENT  PUlSER  CIRCUIT 

W.S.  Watson 

Department  of  the  Navy.  Washington,  DC 

Patent  No  PAT-APP1 -588  998.  4p  (B3/1974). 

Availability:  AD-D0D2  716/9ST 

NTIS 

The  circuit  shapes  and  amplifies  a  logic  pulse  to  drive  lords 
which  require  high  currant  levels  such  es  light  emitting  diodes  or 
semiconductor  lasers.  Automatic  load  projection  and  high  speeds  are 
provided  by  an  inductor  shunt  within  th*  circuit.  Tha  Simplicity  end 
lack  of  capacitors  in  tha  circuit  make  it  ideal  for  gun  ft  rad 
applications  such  as  optical  telemetry. 

Primary  Keywords:  Puls*  Generators;  Patents;  Circuits; 

Drives(Electronics) :  Logic  Circuits;  Current 
Limiters;  Stability 

Secondary  Keywords:  PAT-Cl-307-270 ;  NTISGPH 
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NOTE  ON  THE  USE  OF  CHARGE  INJECTION  FOR  SGEMP  SIMULATION 
C . I  Longmi re 

Mission  Research  Corp,  Sente  Barbara,  CA 

Topical  rapt.  1-31  Dec  74  No.  HRC-N-175,  18p  (07/1975). 

Availability:  AD-A027  218/7ST 
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This  note  discusses  techniques  and  rationale  for  using 
self-contained  electrical  pulsars  for  simulating  system-generated 
electromagnetic  pulse  (SGEMP)  generated  by  x  rays  striking 
satellites.  (Author) 

Primary  Keywords:  Electromagnetic  Pulse  Simulators;  Pulse  Generators; 

Self  Contained;  Simulation;  Radiation  Damage; 
Nuclear  Explosions.  X  Rays;  Artificial  Satellites 
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1D0-KA  DIRECT  DRIVE  EMP  PULSER 

J  E.  Allen 

GTE  Sylvanie,  Inc.  Needham  Heights,  MA  02194 
(  07/1975)  . 

Avai labi 1 i ty :  PEM-39 
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A  pulsar  is  described  which  was  built  to  directly  drive  100  kA 
into  a  Minuteman  silo  closure  seal.  The  pulser  has  a  SO-WV  charge 
voltage,  e  1 0-nanosecond  rise  time  end  a  50  microsecond  fall  time. 
Physical  features  ond  performance  charac t er : at  1 cs  are  described  along 
with  a  summary  of  its  successful  operation  in  pulsing  the  silo  cover. 

Primary  Keywords:  Electromagnetic  Pul ses_Simulat i on :  Puise 

Generators^Desi  gr> ;  M'ssile  Si  los_Physi  cal  Radiation 
Effects.  Capacitors;  Nuclear  Explosions;  Power 
Suppl i es ;  Seal s 
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SPLIT  PULSE  GENERATOR 

D. J-  Hqft  and  P.R.  SKutt 

Department  of  the  Air  Forco.  Washington.  DC 
Patent  No.  PAT-APPL -468  327.  4p  (08/1475) . 

Availability:  AD-D001  916/6ST 
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The  patent  describes  a  split  pulse  generator  which  generates  a 
first  half-pulse  frequency,  f  sub  1.  which  is  different  from  the 
second  half-pulse  frequency,  f  sub  2.  The  output  pulse  is  continuous 
throughout  the  pulse  width.  Thus  during  transition  time  in  the  center 
of  the  pulse,  the  phase  is  essentially  continuous  in  progressing  from 
f  sub  1  to  f  sub  2. 

Primary  Keywords:  Pulse  Generators;  Patents:  Splitting;  Radiofrequency 
Generators;  Radar  Equipment 

Secondary  Keywords:  PAT-CL- 328-28 ;  AN/TPN-19;  NT JSGPAF 
Distribution  Restriction:  GOVERNMENT-OWNED  INVENTION  AVAILABLE  FOR 
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SPLIT-RING  MARX  GENERATOR  GRADING 

D-M.  Strickland 

Department  of  the  Air  Force.  Washington.  DC 
Patent  No.  PAT-APPl-495  472,  5p  (09/1975). 

Availability:  AD-D001  536/2ST 
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The  patent  concerns  metallic  tubing  bent  to  a  shape  consistent 
with  the  cross-sect i onal  shape  of  e  Marx  generator.  Tubing  is  split 
into  two  symmetrical  halvas  and  insulated,  two  halves  combined  have 
an  initial  DC  potential  equal  to  one  stage  voltege,  after  erection  of 
the  Mare  the  potential  collapses  to  taro. 

Primary  Keywords  Pulse  Generators.  Patents;  Rings;  Control;  Transients 
Secondary  Keywords:  Marx  Generators:  PA? -CL -307-1 10;  NTISGPAF 
Distribution  Restriction:  GOVERNMENT  OWNED  INVENTION  AVAILABLE  FOR 
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ELECTROMAGNETIC  ASPECTS  OF  EMP  TE5T1NG 

E.  Marx 

Harry  Diamond  Labs,  Adelphi.  MD  20785 
Tachnicel  memo-  No.  HDL -TM-75-14 ,  24p  (10/1*75). 

Availability:  AD-A018  450/7ST 
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Ganeral  cons  i  derat  i  one  related  to  testing  of  implicated  systems 
exposed  to  EMP  by  means  of  a  simulator  ere  presen  ad.  with  special 
emphasis  on  the  similarities  end  differences  bv*wea..  the  pulse 
generated  by  e  high-altitude  burst  end  thr  one  generated  by  a 
simulator.  Other  aspects  of  •  testing  p.ogrim  are  also  discussed 
(Author) 

Primai  y  Keywords'  ^jnetir  Pu.ne  Simulators;  Pulse  Cecerntors; 
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PICOSECOND  PULSE  RF5EARCH  AT  MBS 
J.R.  Andrews  end  R.A.  Lawton 
National  Bureau  of  Standards.  Washington.  DC 
Final  rapt .  (01/1975). 

Availability;  CDM-75-50657/AST 
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A  general  review  of  pulse  measurement  research  at  the  National 
Bureau  of  Standards  is  described  which  includes  work  w»th  electrical 
pulse  generators  using  mechanical  switches,  aveler.che  transistors, 
snap  off  diodes,  tunnel  diodes,  and  laser  pulses.  Pulse  transmission 
studies  which  include  skin  effect,  nonuniform  dielectric,  lossy 
liquid  dielectric  end  superconductivity  ere  also  mentioned  together 
with  pulse  measurement  techniques  which  include  oscillographic 
techniques  end  pulse  autocorrelat i on  The  interfacing  of  picosecond 
pulse  measurement  i  nstrumer.t  s  with  e  minicomputer  is  also  described. 
This  has  resulted  in  *n  *utoratic  Pulse  Measurement  System  (APMS) 
which  has  already  boar,  used  to  measure  transmission  coefficient  S  sub 
21  of  some  microwave  •.et-orks 
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Oscilloscopes;  Pulse  Generators;  Pulse  Transmitters 
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TEMPS  (TRANSPORTABLE  EMP  SIMULATOR)  FINAL  REPORT:  VOLUME  II-  APPENDIXES 
H.  Asiin  end  R-  Rye,- 

Harry  Diamond  Labs.  Washington.  DC  2B4S8 

Rept.  for  1  Sep  7116  Oct  72  No.  P1FR-372-D- Vol -Z .  220p  (08/1473). 
Availability:  AD-A01J  621/85T 

:Contents:  A  laboratory  study  of  horizontal  di po las- - TEMPS ; 
Capacitor  development  end  testing;  Prototype  merx  generator  switch 
evaluation;  Switch  acceptance  testing;  Solid  resistor  development; 

Sol i d-d • electr i c  gas-graded  peaking  capacitor;  Single-module  peaking 
capacitor  tests. 

Pntory  Keywords:  Simulators;  Electromagnetic  Pulses;  Pulse 

Generators;  Transportable;  Capacitors;  Resistors 
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TEMPS  (TRANSPORTABLE  EMP  5IMULAT0P-)  FINAL  REPORT-  VOLUME  I 
H.  Aslin  end  R.  Ryan 

Harry  Diamond  labs-  Washington,  DC  20438 

Rept.  for  2  Sep  71-16  Oct  72  No.  P JFR-37Z-D-Vol -1 .  23p  (0S/19’3>. 
Availability  AD-A013  620/05T 
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This  report  presents  a  description  of  the  development,  design, 
fabrication,  and  field  testing  of  the  TEMPS  (Transportable  EMP 
Simulator).  Tha  basic  system  is  a  simulator  with  the  geometry  of  a 
sylinder  parallel  to  the  ground  surface  driven  at  its  center  by  a 
high  voltage  capacitive  pulsar  end  terminated  resistively  at  it#  ends 
to  ground.  The  pulsar  and  cylindrical  antenna  ere  supported  by  means 
of  e  dielectric  support  structure  at  elevations  of  up  to  22  meters 
measured  from  the  entenna/pul ser  centerline  to  ground.  Essentially* 
TEMPS  hes  three  individual  subsystems:  the  pulse  generator,  the 
cylindrical  antenna,  and  the  support  structure. 

Primary  Keywords:  Simulators;  Electromagnetic  Pulses;  Pulse 
Generators;  Transportable;  Antennas 
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^ PULSE  GENcRATOR  EMPLOYING  PLURAL  PUL  SE-FORMING” NETWORKS  WITH  PULSE 
PRODUCING  MEANS  FOR  CANCCLiATION  OF  UNDESIRABLE  REFLECTED  PULSE 

M.J.  Coyle 

Department  of  the  Army.  Washington,  DC 
Patent  No.  PAT-APPi-283  124.  3p  (05/19*5). 

Availability:  AD-0000  830/PST 

The  patent  provides  a  pulse  generet i ng  circuit  which  avoids 
undesirable  re-exc i tat i on  by  providing  a  thyratron  tuba  in  one  of  the 
pulse  forming  networks  so  that  the  network  is  terminated  in  a  short 
circuit  at  the  time  the  impulse  arrives  thereto.  Due  to  the  action  n* 
the  thyratron  the  polarity  of  the  impulse  is  reversed  in  the  shorted 
pulse  forming  network.  Thus,  the  impulses  in  the  two  pulse  forming 
networks  will  be  of  opposite  polarity  end  will  cancel  one  another 
when  they  era  reflected  beck  to  the  load  circuit.  Nance  there  can  be 
no  re-excitation  of  the  load.  It  is  the  principal  object  of  this 
invention  to  provide  a  pulse  generating  circuit  wherein  impulses 
transmitted  thereto  can  be  eliminated  rather  than  r*Tl«et*d. 

Primary  Keywords:  Pulse  Generators;  Patents;  Pulses;  Reflection; 

Cancel ieti on 

Secondary  Keywords:  PAT-CL—328- *5 »  NTI56PA 
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GENERATOR  EMPLOYING  PLURAL  PULSE  FORMING  NETWORKS  PROVIDING 
OVERLAPPED  PULSES  TO  EFFECT  RIPPLE  CANCELLATION 
G.F.  Grotz  and  M.J.  Coyle 
Department  of  the  Army.  Washington,  DC 
Patent  No.  PAT-APPL-265  *00.  3p  (06/19*5). 

Availability:  AD-D000  841/7ST 
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The  patent  relates  to  pulse  forming  circuits  end  more  particularly 
jt  relates  to  e  pulse  forming  circuit  for  supplying  very  high  voltege 
pulses  to  microwave  transmitter  tubes  such  as  klystrons,  traveling 
wave  tubes  or  magnetrons.  _  ...  _ 
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A  MODEL  FDR  THE  CURRENT  PULSES  OF  CLOUD- TO- GROUND  LIGHTNING  DISCHARGES 
J.H.  G-lcnr-st  end  J.B.  Thomas 
Pr’-iceton  University*  Princeton,  M) 

C  1/1974)  . 

A.ailebi lity:  AD-A015  301/0ST 
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A  model  for  the  current  pulses  of  eloud-to- gr ound  lightning 
dacherges  is  proposed.  Character i st i cs  of  lightning  pulses  such  as 
finite  rise  time,  decoy  time  end  time  of  occurrence  ere  mcorpjreted 
i r  the  model.  The  mean  current  and  power  spectral  Density  are 
calculated  using  a  numerical  technique.  (Author) 
n-  >mary  keywords  Lightning;  Pulse  Generators;  Electric  Discharges; 

C-r  oundf  E .  ect  -  i  ral  •  ,  Clouds.  Power  Spectra; 
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MA  T  CM  t  NG  A  PARTICULAR  Put  56R  TO  A  PARA U £ l  - PL  A  7 E  SIMULATOR 
t.U.  Lethx-  ,  M  1  Sineir  end  A  0  Vervetsis 
A»WL,  Rir*»end  AFB ,  NM  87117 
Final  rapt  IQ  Jul-18  Oct  74  (07/1475) 

Availability  AD-A015  852/95T 
N  f  I  S 

As  elec t rom^gne t i c  energy  source  that  • ncorooretes  the  peeking 
capacitor  a-ms  of  a  Merx  generator  as  part  if  its  electromagnet i e 
configuration  is  to  be  used  in  an  E 1 ec t romagne t t c  Pulse  simulator  to 
be  bu*ld  under  the  supervision  o*  the  Air  Force  Weapons  Laboratory. 
In  this  raoort.  the  positions  of  the  peaking  capacitors  that  full  ill 
certain  desirable  null-flu*  conditions  ere  determined.  The 
characteristic  impedance  and  several  other  useful  propertie*  of  the 
conical  base  of  the  pulsar  are  also  calculated. 
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CRACK  DETECTION  APPARATUS  AMD  METHOD 

J.G.  Sessler  end  V.  Weiss 

Department  of  the  Navy,  Washington.  DC 
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Availability-  AD-DO00  730/2ST 
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The  patent  describes  an  apparatus  end  method  for  non-destruct i vely 
detecting  the  presence  end  the  location  of  crack  in  materials,  using 
low  frequency  mechanical  vibrations.  The  material  specimen  or 
structure  having  a  crack  to  ba  detected  is  subjected  to  tensile  or 
compressive  forces  due  to  excitation  caused  by  low  frequency  sound 
waves  or  mechanical  vibrations  from  e  generator,  thus  changing  the 
opening  and  thereby  changing  tha  affective  size  of  the  creek  in  the 
specimen.  An  ultrasonic  search  unit  is  used  to  follow  modulations  of 
reflected  energy  at  the  crack  interface  due  to  variations  of  the 
effective  si*e  of  the  crack.  The  search  unit  is  controlled  by  an 
ultrasonic  pul ser-recei ver  which  displays  the  amplitude  of  erho  from 
the  crack  on  in  oscilloscope. 
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DEVICE  FOR  CHARGING  ACCUMULATOR  OF  A  POWERFUL  PULSED  GENERA  TOR 
A.Q.  Nikol*tv,  V  A.  »ry»h,  P  E  Konchwnkov  and  V.A  Naimushin 
Ar*y  Fcr.ton  Sc>  and  T*ch  Canter.  Char lottesv i 1 la ,  VA 
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Availability:  ATAOOO  247/4ST 
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A  davica  for  charging  th»  accumulator  of  a  powerful  pula* 
generator,  with  increased  reliability  of  operation  and  protection 
from  overloads  and  c varvol tages.  is  described  and  illustrated  by  a 
diagram.  The  circuit  is  kept  in  resonance  with  the  power  supply 
source*  breakdown  o  the  stabilit.'on  in  the  overvoltage  protection 
unit  short  circuits  the  power  supply  and  decreases  the  voltage  in  the 
circuits  of  the  device.  This  prevents  overloeds  end  overvoltages  on 
the  accumulator. 
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Pulse  generators  have  been  bu*lt  using  mi cromi n i eture  mercury 
switches.  A  commercial  RF  coaxial  switch  was  also  evaluated  as  a 
pulse  generator.  A  superconducting  delay  line  (t  sub  r  -  1 A  ps*  t  sub 
d  :  70  ns)  end  e  sampling  oscilloscope  it  sub  r  s  22  ps)  were  used  to 
measure  the  generated  pulse  10X-40X  trarsition  time.  The  best  result 
obtained  was  e  transition  time  of  34  ps.  Pulse  amplitudes  wore 
independently  adjustable  up  to  50  volts.  The  m  rromi  mature  mercury 
switches  in  general  were  found  to  give  very  unreliable  operation. 
Primary  Keywords:  Pulse  Generators;  Waveform  Generators;  Electric 
Switches;  Mercury .  Micromimetun  cation 
Secondary  Keywords:  Mercury  Switches;  Picoseconds;  MTISCOMNBS 
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ELECTRON  BEAM  DIODE  POWER  ACCUMULATOR 
M  Braun  end  K.  Gerawel 
ECOM.  Fort  Monmouth.  NJ  07705 
Final  rapt,  JO  May  72-50  Oct  74  (12/14741. 

Availability  AD/A-Q03  510/OST 
NTIS 

A  puls*  'power  accumulator'  amplifier  consisting  of  an  output 
section  as  power  combiner,  input  tuners  and  plug-in  tubas  was 
designed  and  fabricated.  The  output  se'.tinn  of  the  accumulator  was 
designed  to  operate  over  a  frequency  range  of  500*1000  MHz  and 
comb i nad  r.f.  rower  from  four  individual  Plug  in  tubes  operating  in  e 
parallel  push-pull  mode.  Plug-in  FfcS  tubes  capable  of  operation  in 
the  frequency  range  of  500-1000  *1b/  were  fabricated  The  diodes  in 
these  tubes  were  capable  of  200V  or  more,  reverse  bock  hies  voltage 
Primary  Keywords  Electron  Tubes.  Pulse  Amplifies.  Electron  Tube 
Targets.  Sam:  ei.  iductor  Devices;  Electron  Booms, 
Diodes.  Silicon 

Secondary  Keywords:  Electron  Beam  Semi  conductor  Devices;  NTISDODA 
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HIGH  INTENSITY,  PULSED  THERMAL  NEUTRON  SOURCt 

J.H  Cornenter 

Atomic  Energy  Commission,  Washington.  DC 

Potent  No.  PAT-APPL-35I  893.  ftp  (12/  147  5). 

Avai lebi 1 i ty :  PATENT • J  77B  627 
NTIS 

The  invention  relates  generally  to  neutron  sources  and  more 
port i culer l y  to  pulsed  thermal  neutron  sources.  Specifically,  this 
invention  is  concerned  with  e  novel  epparatus  for  slowing  down  fast 
nritrom  in  such  a  manner  as  to  create  highly  intense  pulses  of 
thermal  neutrons. 

Primary  Keywords:  Neutron  Sources:  Patents;  Pulse  Generators;  Thermal 
Neutrons;  Moderators 

Secondary  Keywords:  PAT-Cl  -  250  -  4  94  ;  NUSGPAEC 

Distribution  Restriction:  GOVERNMENT-OWNED  INVENTION  AVAI (ABLE  FOR 
LICENSING.  COPY  OF  PATENT  AVAILABLE 
AVAILABLE  COMMISSIONER  Of  PATENTS. 
WASHINGTON,  D.C.  20231  10.50 
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ELECTROMECHANICAL  PULSFR  INVESTIGATION 
J.P.  Creig.  M.O.  Hagler  and  K.I.  Selin 
RADC.  Gnffisa  AFB,  NY  1  5440 

Final  reot.  1  Mar  73-28  Feb  74  No.  A- 002-RAUC- 1  -  74 .  *58,*  t09'1974> 

Avai lability:  AD787674/1SL 
NTIS 

The  report  concerns  a  feasibility  etu  •-  if  el  ec  tromochan » col 
oulsers  for  the  production  of  short  duratn.,.  high  power  r>u],ss  w;th 
a  low  duty  cycla.  Iha  pulse  repetition  re'  ,s  0  200  pps  Trie  putput 
pulses  are  40  kV.  lkA  into  a  40  ohm  res i s'  ve  loud,  with  pulse 
duration  between  20  end  40  us  and  with  rise  and  fall  t'-nes  of  5  us  or 
lass.  Saveral  different  approaches  have  been  considered  in  an  attempt 
to  meet  the  requ  i  rerr.ont  s .  including  variable  capacitance,  v.n  table 
reluctance,  p  i  e.-o  a  1  oc  t  r  i  c  and  electromagnetic  generators  with  and 
without  cryocem?  fields.  It  was  found  thot  it  is  feasible  to  use  an 
•  tpctroirarhan  i  cal  pulsur  with  some  reconmunded  switching  schemes  to 
meet  the  required  pulse  shape.  W-thout  switching,  rise  times 
approximately  13  us  and  fell  times  approximately  10  us  ere  feasible. 
For  some  applications*  a  major  advantage  of  an  electrombchanieal 
pulsar  over  conventional  pulse  methods  is  that  high  repetition  rate 
bursts  for  short  periods  of  time  can  be  obtained.  (Modified  author 
abstract ) 

Primary  Keywords:  Pulse  Generators;  Electromechani cal  Oevices; 
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DELAYED  PUL5E  GENERATOR 

O.J.  Holub 

Department  of  the  Navy,  Washington.  DC 

Patent  No  PAT-APPL236  016.  4  (05/1473). 

Avai labi li ty:  AD-164  968/051 

N11S 

The  patent  describes  a  delayed  pulse  signal  of  a  predet arm i nad 
pulse  width  obtained  by  having  e  free  running  clocking  pulse 
generator  provide  a  series  of  pulses  to  a  first  shift  register.  The 
first  shift  register  provides  a  time  deloy  for  a  predetermined  number 
of  pulses  before  supplying  the  delayed  pulse  signal  and  an  enabling 
signal  to  a  second  shift  register.  The  second  shift  register  provides 
a  time  delay  for  a  pr edeterm i ned  number  of  pulses  and  then  supplies 
an  output  signal  that  inhibits  the  clock  and  at  the  same  time 
inhibits  the  delayed  pulse  by  resetting  the  first  shift  register 

P ni»«ry  Keywords:  Pulse  Generators.  Patents.  Delay;  Shift  Registers 

Secondary  Keywords:  PAT -CL  -  328  -  55 ;  NTISGPN 
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A  HIGH  INTENSITY  PULSED  SOURCE  OF  POLARIZED  ELECTRONS 

M.J.  Alguard  (|)»  X .  P .  Schuelor  (1),  R.D.  ft-rilch  (2*,  G.  Baum  (2!  and 
V  W  Hughes  ( 3 1 

(1)  Tale  Univ,  New  Haven,  Cl 

(2)  Office  Of  Naval  Research,  Alexandria.  VA 

(3)  Chicago  Operations  l!  f  f  i  cat  AE  C  ) ,  11 
(01/1974 ) . 

Availability  AD- 787  001//ST 
NTIS 

A  polarized  electron  source  using  the  Principle  of  rupimon  /ilien 
if  a  polarized  he  in  of  lifc  atoms  has  been  developed  Dr«g-nally 
suggested  by  Furs  and  Hal  lmar.n  in  1  9  30  this  no*,  hod  led  to  one  of  thy 
earliest  successful  developments  of  a  low-energy  prototype  scurre  of 
polarized  electrons.  The  present  source,  currently  being  installed  at 
the  Stanford  Linear  Accelerator  Center  (SLAC),  is  based  upon  the 
prototype  design. 

Primary  Keywords:  Electron  Beams,  Po lar i ze t i on ,  Pho t o ' uni za t i on ;  Pulse 
Generators.  Lithium,  Atomic  Beams 

Secondary  Keywords:  (ith»um  6;  NTISDODN 

Distribution  Restriction:  AVAILABILITY:  PUB  IN  INI FRNA i IONAl 
CONFERENCE  ON  ATOMIC  PHYSICS  ( 4TH) , 

ABSTRACTS  OF  CONTRIBUTED  PAPERS.  HEIDELBERG 
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CKEMICA:  TO  ELECTROMAGNETIC  ENERGY  CONVERSION  TECHNIQUES 

K  W.  Wan i ak 

Advanced  Kinetics  !nc.»  Costa  Mesa,  CA 

Find  reel.  May  72  Mar  74  i06/1974). 

Availability  AD-/83  901/2 
NTIS 

The  objective  of  the  work  was  to  develop  techniques  for  conversion 
of  the  vary  high  density  energy  stored  chemically  to  pulses  of 
electrical  energy  Reliable  low  coat  single  shot  convertors  hove  been 
domonstrated  by  investigators  in  explosive  flux  compression 
technology.  Tho  techniques  investigated  are  for  use  in  high  power 
lightweight  transmitter  experiments  in  support  of  TPOS .  Multiple  shot 
magnetic  flux  compression  concepts  wore  analyzed,  exper imental lv 
verifiod.  and  categorized  as  to  potential  device  use.  The  concepts 
investigated  haw  *hg  capability  for  n.ultiple  pulse  operation  and  ell 
involved  the  rac'd  deceleration  of  either  explosively  driven  shock 
fronts  or  explosively  driven  metallic  projectiles  in  a  magnetic 
field  The  effects  of  physical  parameters  of  the  decelerated  medium 
and  thv  magnetic  field  were  exper imental ly  verified  and  parameter 
tradeoffs  ware  developed. 

Primary  Keywords:  Energy  Conversion;  Pulse  Generators;  Magnetic 

Fields:  Exothermic  Reactions:  Detonation  Waves; 
Pistons:  Comprassion;  Explosives;  Flux(Rate); 
Interactions;  Projectiles;  Magnets;  Electromagnet! c 
Pulses.  Accelerat i on;  Deceleration;  Multiple 
Opera t ion 

Secondary  Keywords:  NTISD0DAF 
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ANALYSIS  OF  DISCRETE  PULSE  FORMING  NETWORKS  DRIVING  NON- L IHCAR  FLASH 
LAMP  LOADS 

OC.  Barr 

Naval  Rasearch  Lab.  Washington.  DC  20375 
Final  rapt.  No  NRL-MR2808.  76p  (06/1974). 

A va ’ lab i 1 i ty :  AD-782  399/0 

NTIS 

An  interactiva  dasign  tool  for  analyzing  discrete  lumped  parameter 
pulse  forming  networks  driving  time  invariant  nonlinear  flash lamp 
loads  is  described.  The  program  is  written  in  FORTRAN  IV  for  the 
Control  Data  Kronos  timesharing  system.  The  program  handles  linear 
(resistive)  loads  as  wall  as  xenon  flashlamps.  The  formuletion  is 
structured  to  allow  easy  modi f icet ion.  Up  to  10  mash  PFH's  can  ba 
handled.  (Author) 

Primary  Keywords:  Pulse  Generators;  Flesh  Letups;  Xenon  Lamps; 

Mathematical  Models;  Electrical  Networks;  Computer 
Programs;  FORTRAN 

Secondary  Keywords:  Network  Analysis  Theory;  FORTRAN  4  Programming 
language;  CDC  6400  Computers:  Pulse  Forming 
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REGULATION  OF  EXCITATION  FLUX 

V  V.  Kharitonov 

Army  Foreign  Sci  and  Tech  Center.  Charlottesville.  VA 
No.  FSTC-HT-23-1883-7J,  16p  (04/1474). 

Availability:  aD-781  225/8 

A  method  of  calculating  transient  processes  in  the  field  circuit 
of  an  impulse  unipole  generator  with  massive  magnetic  conductor  <s 
examined.  Based  on  the  method,  several  generator  operet • ng  regimes 
with  regulation  of  excitation  flux  are  analyzed 
Primary  Keywords  Pulse  Generators;  Transients;  Excitation; 

Computations.  Translations:  USSR 
Secondary  Keywords*  NTISDODA 
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DEVELOPMENT  OF  AN  ELECTRICAL  DISCHARGE  IN  GAPS  WITH  GREAT  OVERVOLTAGE 
AT  LOU  AIR  PRESSURE 

Y.I.  Bychkov.  V.V.  Osipov,  Y.A.  Kurbatov  and  A.G.  Filonov 
Army  Foreign  Set  and  Tach  Cantar.  Charlottesville.  VA 
No-  FSTC-HT'23-1841-73,  8p  (08/1973). 

Availability:  AD-781  157/3 
NT  1 S 

Tha  physical  procassis  responsible  for  breakdown  of  oas  gaps  with 
ovarvoltapas  of  a  faw  parcant  have  boon  studiad  in  a  number  of  works 
both  o sc 1 11 o graph i col 1 y  and  optically.  Theoretical  calculations  have 
shown  that  known  experimental  facts  are  explained  well  by  the  theory 
of  Townsend  avalanche  generation.  In  tha  present  work,  the  authors 
studied  the  development  of  a  discharge  in  gaps  of  1-6  cm  with 
Svgrvoiteges  of  2-20  times,  and  also  measured  the  time 
Chefdcteri sties,  both  tha  discharge  delay  tima  <t  sub  d>.  tha  time  of 
switching  to  the  0.5  (U  sub  0)  level  and  the  duration  of  tha  'step' 
as  functions  of  tha  alectric  field  voltage. 

Primary  Keywords:  Electric  Discharges;  Glow  Discharges;  Gas 
Discharges;  Pulse  Generators;  low  P.-ossure, 

Translat i ons;  USSR 
Sacondary  Keywords:  NT I SDODA 
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EB5  (ELECTRON  BEAM  SEMICONDUCTOR)  PULSE  AMPLIFIER  LIFE  TE5T 
Authors  Unknown 

Watk i ns- Johnson  Co.,  Palo  Alto.  CA 

Final  engineering  rept.  13  Feb  73-28  Jan  74.  (01/1974). 

Availability:  AD-779  908/3 

NT  IS 

Highly  stabla,  high  voltage,  beam  shield  passivated  diodes  were 
fabricated  for  use  in  EBS  (electron  bar«*  semiconductor)  grid 
controlled  pulse  amplifiers.  Six  EBS  pulse  amplifiers  were  fabricated 
using  these  diodes  and  four  of  the  EBS  amplifiers  were  operated  on 
life  test  for  e  total  socket  time  of  14.500  hours.  D^ta  is  presented 
showing  that  stabla  diode  operation  was  obtained.  (Author) 

Primary  Keywords:  Pulse  Amplifiers;  Electron  Beams,  Semiconductor 

Diodes;  Electron  Tube  Targets;  Electron  Tubes;  life 
Test  s 

Secondary  Keywords:  NTISN 
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A  DEVICE  FOR  FORMING  PULSES  WITH  A  STEEP  FRONT 

I.G.  Kataev 

Naval  Research  Lab.  Washington,  DC  20375 
No.  NRL-TranS-1293,  3p  (05/1974). 

Availability:  AO-779  897/6 

NTIS 

The  patent  describes  a  device  for  forming  plies  with  a  steep 
front,  which  includes  an  artif  C’al  delay  lira  with  lumped  Parameters 
and  which  differs  in  that,  for  the  pursoso  of  increasing  the 
steepness  of  the  pulse  front,  the  elements  of  the  line  are  capacitors 
with  a  ferroelectric  and  inductance  mar*e  of  ferrites  connected  oy  ona 
of  the  familiar  circuits  for  a  delay  Aine. 

Primary  Keywords:  f;ec.tricdl  Networks;  Pulse  Generators;  Pulses; 

Patents;  Delay  Lines;  T ranslat 5 ons;  U$SP 
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EXPLOSIVE  ELECTRON  EMISSION  AND  THE  CHARACTERISTICS  OF  HIGH-CURRENT 
ELECTRON  FLOW 

R.K-  Parker 

AFU1  Kirtlend  AFB .  NM  87117 

Final  rept.  Oct  70-Jan  73  No.  AFklL -TR-73-92 .  298p  (02/1974). 

Avai lability:  AD-775  492/1 
NTIS 

Within  the  pest  several  years,  an  increasing  effort  has  been 
concentrated  on  the  development  nf  hi gh-current ,  relativistic 
electron  beams.  Initially,  this  effort  had  been  impeded  by 
limitations  in  the  high- voltage  and  pulsed-power  technology  required 
to  develop  Pulsed.  Mgh-power  electron  accelerators.  These 
technologies  have  been  developed  to  a  level  where  powors  on  che  order 
of  10  »o  the  13th  power  watts  a-e  now  available  for  time  durations  of 
approximately  100  nanoseconds.  Emphasis  has  more  recently  been 
centered  on  controlling  and  concentrating  these  beams.  The  initial 
behavior  of  the  beam  with'n  the  diode  region  of  the  accelerator 
becomes  an  extremely  critical  element.  The  high-current,  cold-cathode 
diode  which  >s  distinguished  by  non-self-convergent  electron  flow  has 
been  studied  to  define  operative  electron  emission  mechanisms,  to 
determine  the  dominant  plar.ma  phenomena  within  the  i nterelcctrode 
volume,  to  classify  the  modes  of  electron  flow,  and  to  verify  the 
Friedlende-  beam  convergence  criterion.  (Modified  author  abstract) 
Primary  Keywords:  Electron  Beans;  Electron  Accelerators;  Electron 
Emission;  Pulse  Generators;  P J asmas( Physi cs) ; 

Diodes;  X  Rays;  Relativity  Theory;  Wave  Equations 
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MFRTIZIAN  GENERATOR  DEVELOPMENT 
5.D.  Houston  and  D  Bn- ley 
9 O'":  Corp,  Albuquerque.  NH  87106 

technical  rept.  (Fine!)  No.  BDM/A-90,  74p  (12/1973). 

Availability:  A0-"’74  567/2 

NTIS 

Tha  report  summe-izes  the  results  of  a  one-year  thaoret;cal  and 
cxprrinprtal  study  of  the  frozen  wave  Hert^irn  concept  for 
el  ectroma  ?r>etic  wave  generation.  The  bulk  of  the  effort  was  devoted 
ts  the  switch  problem,  in  particular,  switch  synchr oni rat i on .  Several 
con* i gu-at i ons  #rw  evaluated  * nj  the  design  of  a  200  MHz  generator  is 
t-coted  in  sore  detail.  Limitations  on  frequency,  efficiency,  power, 
e  c . ,  are  d'jcussed  in  terms  of  ava  ;abie  switch  technology, 
materials,  etc.  (Author) 

Primary  Keywords:  Radi o  *roquanc /  Generators:  Ultrahigh  Frequency;  Very 
High  Frequency;  Pulse  Generators;  Generators; 

Mi  CfQWi •’«» 
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ELECTRON  BEAM  SEMICONDUCTOR  DEVICES 
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Final  rept.  I  Mar  72-21  Feb  73  (07/1973). 

Availability:  AD-766  740/5 

NTIS 

During  the  course  of  the  contract,  five  EBS  amplifiers,  designated 
as  EE-155,  end  15  mounted  EBS  diodes,  designated  as  EE-154  A  and  B. 
were  developed,  fabricated  and  delivered  to  the  USAECOM.  Diode  area 
was  10  so.  cm  and  20  so.  mm,  active  width  of  N  region  25  micrometers. 
w*th  resistivity  of  20  ohm- cm.  The  electron  beam  of  the  amplifiers  is 
generated  and  modulated  by  a  cathode  grid  structure,  with  a  focus 
electrode  for  be»m  diameter  control.  Best  back  bias  voltage  of  the  20 
diodes  deliverer?  ex  :ae^s  400  volts,  w'th  an  average  of  300  volts. 

First  tests  at  U5AEC0N  were  done  on  a  20  so.  mm  diode  tube  at  235V 
back  bias  voltage.  Pea*  current  into  3.8  ohm  load  was  46A.  a  peak 
power  of  8  KU  with  a  nulse  risetime  of  1.5  n$.  Risetime,  when 
corrected  for  the  input  pulse,  is  approximately  1  n».  (Author) 

Primary  Keywords:  Microwave  Ampl i f i er s_Pul sc  Amplifiers; 

Di odes( Semi  conductor )_Rad- ofrequancy  Ampl if iers; 
electron  Tube  Targets;  Rel i ebi 1 i ty(Electroni cs) • 
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SOLID  STATE  PUlSER  USING  PARALLEL  STORAGE  CAPACITORS 
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Department  of  the  Army,  Washington,  DC 
Potent  No-  PAT-APPl-72  954,  4p  (07/1972). 

Availability:  AO-163  796/6 
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The  patent  describes  a  solid  state  pulse  generator  th.»t  produces 
high  current  narrow  pulses  and  includes  a  bark  of  parallel  silicon 
controlled  rect i f i er -capac i tor  combinations,  desi gned  for  driving  a 
gallium  arsenide  diode  laser  A  trigger  circuit  >«  connected  to  all 
tne  gate  circuits  of  the  silicon  controlled  rectifiers.  » h rough 
separate  adjustable  resistors.  Tha  adjustable  resistors  m»k«  t 
possible  to  simultaneously  fire  the  silicon  controlled  rectifiers 
with  a  single  trigge-  pulse. 

Primary  Keywords:  lasers_Pulso  Generators,  Pulse  Generat  -ir  s_Petents; 

Tho  io-'Tsde*,;  Gallium  Arsenides;  Irpsors 
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CIRCUIT  PROTECTING,  GAS-TUBE.  DISCHARGE  INTERRUPTER 
5.  Schneider  and  n.W.  Tnvior 
Department  of  the  Army.  Washington,  DC 
Pntont  No.  P A  T-APPl -7  91  4C0.  4p  (11/1970). 

Aiu' 1 ab i 1 i ty :  AD-163  603/4 

NTIS 

The  patent  relates  to  energy  control  and  particularly  to  anargy 
control  in  the  ferm  of  isolation  and  protection  for  multiple, 
amplifier  circuits  operating  from  a  common  powor  source.  More 
particularly,  this  di selosure  ia  of  tho  use  of  gas  tubes  as  switches 
for  isolating  end  protecting  individual  pul se-empl i f i er  circuits  or 
units  of  a  mult' Pie-unit  system  having  a  common  rower  supply.  This 
disclosure  teaches  the  connection  of  a  gas  tube  controlled  by  a 
magnetic  field  to  each  of  the  circuits  to  switch  it  oft  when  the 
circuit  faults  or  short  circuits  end  to  switch  the  circuit  beck  on 
when  the  fault  clears  itself.  This  avoids  draining  the  mein  capacitor 
bank  through  tha  shor  t"  c  i  r  cu  1 1  •  which  could  damago  tha  individual 
circuit  and  intarfere  with  the  operation  of  other  circuits  using  the 
»amo.  common,  powor  supply - 
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G#S  TUBE  ISOLATOR  AND  CHARGING  CIRCUIT  FOR  PULSE  AMPLIFIERS  IN  PHASED 
ARRAYS 

S.  Schneider 
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The  patent  relates  to  energy  control  end  particularly  to  energy 
control  for  charging  energy  storage  devices  and  for  isolating  and 
protecting  multiple  amplifier  circuits  operating  from  a  common  power 
supply .  More  port  i  culorly,  disclosure  relates  to  the  use  of  s  gaseous 
tube  09  a  switch  for  charging  the  energy  storage  capacitor  bank  of  an 
individual  pulse  amplifier  circuit  or  unit  of  a  multiple  unit  system 
having  a  common  power  supply. 
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DISCHARGING  OF  INDUCTIVE  POWER  ACCUMULATOR  FOR  GENERATING  SHORT-FRONT 
PULSE 

V.M.  Bolshakov 

Joint  Pulications  Research  Service.  Arlington,  va 
(05/1973) • 

Availability:  JPRS-56892 

The  report  contains  a  discussion  of  the  basic  parameters  of  the 
discharge  circuit  of  an  inductive  accumulator  for  generating  a 
currant  pulse  with  a  short  front.  ....  _ .  .  __ 
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Detailed  analysis.  design,  ond  experimental  verification  of  on 
electron  beam  sooii conductor  (EIS)  amplifier  for  a  high-speed 
high-current  switching  application  has  boon  completed-  A 
large-signal  compute r  simulation  prodiets  that  with  an  idoal  died# 
structure  over  450  oappros  of  output  currant  eon  bo  ochioyod  into  an 
0.5  ohM  load  with  a  risetime  of  loss  than  0.7  nanosocond.  A  gridded 
bun  design  was  used  as  the  mast  suitable  approach.  The  cathode-grid 
Structure  showed  over  80  percent  of  the  design  goal  performance  with 
uni  fora  current  density  at  the  target  position.  Large  area 
semiconductor  targets  of  0.55  SO.  cm.  and  1.40  so.  cm.  active  area 
have  been  successfully  fabricated  from  57  micrometers  thick.  22 
eha/cm  epitaxial  silicon.  The  best  diodes  have  leakage  currents  Of 
lese  then  10  mA  at  250  volts  reverse  breakdown  voltage.  Tube 
processing  end  pulsed  operation  did  not  change  the  diode 
eheracteri sties.  (Modified  author  abstract) 
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The  driver  is  concerned  with  providing  high  currant  pulses  of 
positive  and/or  negative  polarity  as  desired.  The  device  is  charged 
by  a  D.C  voltage  through  a  high  impedance  resonant  network  and 
discharges  through  a  low  impadsnea  resonant  natwork  that  includes  a 
SCR  that  is  turned  on  as  desired  by  small  currant  gating  signals-  A 
large  current  pulse,  on  the  order  of  25  amps  during  discharge,  <e 
inductively  coupled  to  an  output  winding. 
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EXPERIMENTAL  ANO  ANALYTICAL  RESEARCH  ON  A  TWO  MEGAWATT.  HIGH 
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The  report  presents  the  initiol  results  of  a  combined  analytical 
end  experimental  pr  cam  whose  broad  objectives  are  to  achieve  a  more 
complete  underaten  ig  of  the  operation  and  appropriate  design 
techniques  of  compact  high-perf ormence  MHD  generators  by  further 
establishing  the  detailed  analytical  basis  of  the  performance  of 
these  generators  and  to  demonstrate  the  feasibility  of  oparating 
Compact  hi gh- performance  MHD  generators  under  a  reptitively  pulsed 
moda  of  operation  at  high  power  levels--! n  this  ease  at  the  2  MW 
level.  In  particular,  the  results,  of  studios  of  stability,  end 
effects,  trensient  response,  diagnostic,  rapid  startup,  channel 
voltage  breakdown  and  performance  optimisation  ere  discussed  end 
summer i sad.  A  parallel  effort  under  this  program  has  bean  directed  to 
constructing  a  generator  test  facility  and  designing  and  fabricating 
e  2  MW  high- performance  MHD  generator  system  to  be  used  In  the  test 
facility-  (Author) 
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A  Marx  generator  producing  In  vacuum  impluses  from  200  to  750  kV 
is  described.  Its  elements  are  immersed  in  a-ald;ta  and  coaxially 
mcj'tQd  *n  *  nitrogen  pressurized  chamber.  The  self-induction  ot  the 
set-up  is  1.5  micro  H  whan  used  with  e  flash  tube,  the  X-ray  impulses 
a*e  character i zed  by  their  high  intensity  and  a  25  osqc  pulse 
deration.  This  generator  is  suitable  for  electron  pulse  production 
end  therefore  for  photographic  or  semiconductor  pumping  when  used  in 
conjunction  with  beryl  1 i um  window  tubes.  (Author) 
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Discharge  in  nitrogen  et  pressures  up  to  16  stm.  initiated  by  e 
beam  of  electrons  with  an  average  energy  of  100  to  350  keV  was 
investigated.  A  ehannel-free  form  of  discharge  wee  obtained  with 
voltages  above  100,000  V  end  switching  currents  of  some  tens  of  ha. 
The  ehernel-free  form  of  discharge  is  character I zsd  by  absorption  in 
the  gj»  of  specific  power  of  the  order  of  10  to  1000  Mw/cu  cm  or  mere 
in  e  time  interval  of  the  order  of  100  microseconds.  (Author) 
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Th#  method  for  generating  bipolar  and  unipolar  mechanical  pulses 
is  daseribad.  The  unipolar  puisee  can  be  In  a  form  of  a  single 
unipolar  pulse  or  pel  re  of  unipolar  pulses  of  opposite  polarity. 
(Author)  _ 
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The  feasibility  of  radiating  large  quantities  of  energy  from  e 
satellite  is  discussed.  A  system  comprised  of  an  explosive  generator 
source,  switching  and  matching  networks,  and  a  toent'dipole  antenna  is 
theoretically  analyzed.  The  calculations  indicate  that  an  electric 
field  of  4000  V/m  can  be  produced  at  a  distance  of  1  mi  la  from  the 
source.  (Author)  „  ,  . 
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The  article  compares  the  commutation  time  t  sub  k  of  •(/•"« 
discharger*  and  ihowi  that  in  the  letter  t  sub  k  is  less.  It  is  alee 
found  that  the  durability  of  the  c  1  during  short  pulses  does  not 
depend  on  its  humidity.  (Author) 
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For  abstract,  see  NSA  32  08.  number  19584. 
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Improved  fabrication  processes  for  large  area  seal  conductor 
targets  and  caaplata  high  current  amplifiers  wore  developed.  Large 
eras  ( 1 .40  so.  cm  active  area)  semiconductor  diode*,  with  ImKom 
*u^r*nk  lass  than  lo  pa  at  reverse  bias  voltage#  ef  250  volts  were 
fabricated  Initial  taota  wore  Mde  on  o  completely  processed  tube 
With  on  internal  getter  instead  ef  e  two  liter  oppe  dege  pump  Thrpe 
complete  high  current  pulse  amplifiers  were  febr tested  end  tested  far 
diode  saturation  character i at t co  and  pulse  serferasnee.  The 
perforeance  was  datarminad  for  both  grid-driven  end  cothede-dr i van 
operation.  (Author) 
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Pour-phase  tube  genor*toro  for  excitation  ef  the  circuits  shaping 
tha  hi gh-f raeuaney  fields  of  various  configurations  usod  in  plasma 
physics  rasaarch  are  described.  The  generators  can  operate  in  two 
modes:  independent  excitation  and  eutoese t 1 let i on .  In  thm 

autoosc  1 1  let  1  on  mode  the  load  is  tha  *  ield-sha-»ino  circuit.  The 
total  installed  power  of  Tha  generator  bank  tubas  is  about  BB 
megawatts  par  pulse  lasting  1-1.5  mi  1 1 i ascends  with  o  duty  cycle 
frequency  of  0.5  to  2  megahertz  end  a  pulse  repetition  rate  ef  0.05 
to  0.1  hertz.  The  problem  of  obtaining  high  power  is  solved  by 
adding  the  powers  of  groups  of  generator  tubes  Included  in  Mrellel 
in  the  lood  (Author) 

Primary  Keywords'  Pulse  Genoretorfl_Daoign;  P1»oms( Physics)  Pulse 
Generators;  Tube  Components;  Voltage  Regulators; 
Translations,  USSR 


(DIAGNOSTICS  AND  INSTRUMENTATION) 

( Ppwor ) 

KOS  AND  BKD  CALORMETRIC  ENERGY  METERS  POR  NION-PCuER  LASER  PULSES 
Soviet  Journal  Of  Quontim  Electronics.  Vel.  G.  No.  S,  M  419-421 
(03/1978). 

Irons.  Promi  Kvontovoyo  Eloktronike  (Moscow),  Vol.  3,  OP  709  (March 
1979) 

primary  Keywords:  Thermal  Radiation  Detectors;  Thermoelectric  Botteryi 
High  Domqo  Threshold;  Specif  I  cot  ions  Given 
COPYRIGHT:  197B  THE  AMERICAN  INSTITUTE  OP  PHYSICS.  REPRINTED  WITH 
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(PARTICLE  BEAMS,  ELECTRON) 

(Generation) 

NANOSECOND  MEGAJOULE  ACCELERATOR  FOR  BEAM  INDUCED  THERMONUCLEAR 
NICROEXPIOSIONS 

P.  Uinterburg 

Univ  Of  Nevada#  Reno*  Nevada 

Nuclsor  Instruments  And  Mathodo  2S4  (1976),  pp  437-449  (12/1974). 

A  novel  concept  for  on  intense  relativistic  beam  accelerator  is 
proposed  which  con  deliver  mogojoule  energies  on  the  time  scale  of 
one  nanosecond  with  o  torol  boom  power  of  10ol5  W  thereby  reaching 
conditions  as  they  ore  required  for  the  ignition  of  thermonuclear 
mi crooxplooions.  11  Refs. 

Primary  Keywords:  Ono  Ns  Pulse;  lOelS  W  Beam  Power;  Ignition  Of 

Thermonuclear  Ml crooxplooi one;  Transmission  Ling 
Typo  Accolerotor 
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(INSULATION.  MAGNETIC) 

(  ) 

ONE-  AND  TWO-SPECIES  EQUILIBRIA  FOR  MAGNETIC  INSULATION  IN  COAXIAL 
GEOMETRY 

X.D.  Borgoron 

Sandia  Labs,  Albuquerque,  NM  87115 

The  Physics  Of  Fluids.  Vol.  20.  No.  4.  pp  4BB-497  (04/1977). 

A  cold-fluid,  self-consistent  modal  of  electron  end  ion  flow  in 
coixlel  cylindrical  geometries  is  applied  to  tha  problem  of 
MOnoticolly  insulotod  diodes.  The  one  species,  nonrsieti vistic 
problem  is  otudiod  to  determine  in  whet  conf i gurations  end  parameter 
domains  equlibrio  corroopondi ng  to  magnitic  insulation  exist.  It  Is 
provsd  that  when  the  outer  electrode  is  the  cathode*  equilibria 
always  exist.  For  on  inner  cathode,  whether  or  not  equilibria  exist 
and  whether  they  are  unique  depends  on  whether  the  field  is  azimuthal 
sr  longitudinal  and  an  the  retie  of  the  radii.  The  two -spec i as 
relativistic  problem  ie  then  analyzed  with  the  help  of  e 
computet i anal  routine  which  Integrates  the  cold-fluid  dlfferlntiel 
oquottono  end  searches  the  parameter  space  far  the  Mint 
corresponding  to  space  charge  limited  emission.  As  the  critical  field 
is  approached  from  above,  the  resulting  values  #f  ion  current  show  on 
enhancement  over  the  single  epecteo  prediction  by  e  factor  which 
increases  with  voltage  and  with  enede  radius.  Patterns  of 
nonaxiotonco  of  equlibrio  similar  to  those  observed  for  the 
ono-spaciao,  nonreloti viatic  ease  ere  else  found.  17  Refs. 

Primary  Keywords:  Coaxial  Magnetically  Insulated  Diodes;  Cold-fluid, 
Self-conolstent  Model;  Electron  And  Ion  Flow; 
Dotereinetien  Of  When  Equilibria  Exist;  Outer 
Cathode;  Inner  Cathode;  Space  Charge  Limited 
Emission;  Critical  Field  Enhancement 
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(PARTICLE  BEAMS,  ELECTRON) 

( Di egnost ics) 

POTENTIAL  OP  A  HOlLOU  ELECTRON  BEAM  IN  A  MAGNETICALLY-INSULATED  DIODE 
S.P.  Bugaev,  A. A.  Kim  end  V.I.  Koshelev 
Academy  of  Sciences  of  the  USSR-  Tom*k,  USSR 

Soviet  Physic*  Ttchnieil  Physics.  Vol .  2*.  No.  6.  pp  1007-1008 
<08/1070) . 

Trans.  Fro*:  Zhurnel  Takhnichaskoi  Fixiki,  Vol.  A0,  pp  1700-1702 
(August  1070) 

0  R*f ■ . 

Primary  Keyword*:  Magnetically  Insulatad  Dioda;  Microsacond 

Accelerator;  Potential  Of  A  Hollow  Electron  Baa*, 
Capacitive  Voltage  Divider;  Graphite  Collector; 

Burke  Curcuit.  Plasma  Propagation  Velocity 
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< POWER  TRANSMISSION) 

< Trensmt ssi on  Lines) 

PROP AG A  T 1 1  ON  OF  POWER  PULSES  IN  MAGNETICALLY  INSULATED  VACUUM 
TRANSMISSION  LINES 
MS  Di  Capua  and  D.G.  Pellinen 
Physics  Internet i anal 

Journal  Of  Appl.ad  Physics,  Vol  50.  No.  5,  pp  3713-3720  (05/1079). 

25  Rats 

Primary  Keywords:  Magnetically  Insulated  Vacuum  Lines;  1.8  Mv .  80  KA 
Pulse,  41.6  Ohm  Line;  4ns  ffisetimes;  Peak  Power 
Density  2*10e9  W/cm/sup  2/,  Lina  Wave  Impedance; 

Lina  Effects  On  Pulse  Snepe.  Optimal  Termination; 

Reflected  Waves 
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(BREAKDOWN  STUDIES) 

'rIoiIuSn  froS*.  dense  hum  generated  »r  ah  exfiodeo  mire  in  vacuum 

E  K.  Chakelin  and  V.5.  Shumanov 

G  H  Kr rhi xhanovsk i i  Power  Engineering  Institute.  Moscow,  USSR 
Soviet  fh;«ics  Technical  Physics,  Vol.  14.  No.  I,  pp  4*-4B  (07/1940). 
Trans  From  ihurnel  Takhnichaskoi  Fiz*ki,  Vol.  30,  No  1.  pp  71-74 

4  Refs. 

Primary  Keyword*:  Optical  And  Spectral  Propartias,  Copper  And  Aluminum 
Wires.  30  kV.  41  uf  Capacitor  Bank 
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1  04  7?, 

<FU  St  GENERATORS) 

(linear  Amolitiars) 

A  L0W-C05T  SUB-NANOSECOND  PULSE  AMPLIFIER 
M.  Moore-  G  Newton  and  P.  Pollard 
University  of  Sussex,  Sussex,  UK 

Nuclear  Instruments  And  Methods.  Vol.  115.  pp  181-184  (01/1973). 

Fast  amplifiers  for  shor t -duret i on  nanosecond  pulses  are 
describad.  Thase  provida  a  bandwidth  which  is  near  the  limit 
obtainable  with  conventional  construction  techniques  and  discrete 
component.  Each  has  a  gain  of  approx imately  3.3  and  a  r i sa  time  of 
0.7  ns.  An  output  of  between  05  and  1  V  into  50  ohms  is  achieved.  1 
Refs . 

Primary  Keywords:  Compact  Layout;  UHF  Wiring  Techniques;  50  Ohm  Output 
Impedance.  Inverted  Output;  PNP  Or  NPN  Types; 
Decoupled  Power  Supplies 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(  A*SlMPi  E°P'JLSE-HE  IGHT  ANALYZER  FOR  PARTIAL -DISCHARGE-RATE  MEASUREMENTS 
8.  Bartnikes  end  J.H.E.  Levi 

Research  And  Development  Labs.  Ottawa.  Ontario,  Canada 

IEEE  Transactions  On  Instrumental  on  And  Measurements,  Vol  IM-18.  No. 

4,  pp  J4 1  -  4  45  (  12/19*9) 

7  Refs. 
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(PULSE  GENERATORS) 

*CA1 * * * * * TECHNIQUE  FOR  VERY-HIGH-SPEED  PULSE  GENERATION  WITH  VARIABLE 
REPETITION  PATE 

J  •  A  .  Coekm  (1)  and  R.J.F.  Dow  (?) 

(1)  University  of  Soutnempton,  Southampton.  UK 

(2)  Jama*  Cook  University.  Townsville.  a nd.  Aus *  re t 1 i a 

Proceedings  Uf  The  IEEE,  ( Jf' a  J974),  pp  852-853  (06/1974). 

A  simple  technique  is  proposed  for  the  generation  of  high-speed 
variable  repetition  rate  Dulse  trams  by  summing  the  output  Pule* 
from  a  series  of  variable  delay  step  recovery  diode  circuits  The 
diode  switching  times  determine  the  maximum  repetition  rate,  which  is 
several  gigahertz.  1  Refs 

Primary  Keywords  Sten  Recovery  Diode  Circuit;  Hu  1 1 • stage  System. 

Delay  Lines.  Common  Bare  Transistor  As  Summer 
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1  04  7  1 

'  9  a  r  * ; c  1 1  BcAr$.  Electron) 

.  L°T.d?  ;*  MICR  UlCu*0  HIGH-CURRENT  MAGNETICALLY  INSULATED  DIODES 

•>  fr  ?  gaev  A  *  *im  a;  J  V.:.  Kosnelev 

cf  Sc’v-ces  o*  the  USSh-  Tomsk.  USSR 
$ov-at  pi'vs-cs  :echr  :ii  Physics.  Vol  24.  No  8.  pp  924-925  (08/1979). 
Trans  from  ZHumei  7  eknn  I'cneskoi  Fixiki.  Vol  49.  pp  1659-1**1 
(August  1974; 

5  Rets 

Pr  nary  Keyword*  Nigh  Voltage  D-odes.  Magnet i c  Insulation.  Return 
Current.  Reduced  Efficiency.  Explosive  Electron 
Emission,  Electron  Space  Charge 
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(BREAKDOWN  STUDIES) 

■So)>d.  Radiation) 

SGFMP  RESPONSE  INVESTIGATION  WITH  EXPLODIMG-WIRE  PHOTONS.  PART  II 
R  Stettner  (1).  B  H.  Goldstein  (1).  V  A  J-  Van  liM  (2)  end  D  A. 

P  r  omme  ( 2 ) 

<l>  Mission  Research  Corporation.  Sente  Barbara,  CA  93191 
'?>  Mission  Research  Corp,  La  Jolla.  CA 

IEEE  Transactions  On  Nuclear  Science.  Vol  NS-25.  No.  *■  pp  1342-1348 
(12/1978 > 

7  Refs 

Primary  Keyword*:  SGEMP ;  Exploding  U  a;  Di screpenc i e»  From  Pert  I 

Resolved;  Peak  Skin  Currents;  Monopole  Experiment; 
Dissimilar  Materials  Experiment 
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(PULSE  GENERATORS) 

(Capacitive)^  £1 FCTROMAGNET IC ,  PLANE  STRESS-WAVE  GENERATOR 
R.F.  Snell  (1),  DC  MacKellor  Jr.  (1)  end  R .  Guernesey  (2) 

(1)  McDonnell  Douglas  Astroreutic  Company,  Huntington  Beech,  CA 

(2)  Kno i 1 s  Atomic  Power  Labs.  Schenectady.  NY  , 

Experimental  Mechanics,  (November  1973),  pp  472-479  ( 1 1/1 97 3  )  • 

This  paper  describes  a  unique  device  that  has  been  developed  for 
the  transient  loading  of  models  elong  straigh*  end  cur *  ad  bounder . as 
and  that  operetos  by  discharge  of  a  high-ene'U>  high-voltage 


capacitor  bank.  In  its  present  conf i guret i on ,  t n • »  dev i ce  can 
generate  uniform  pressures  from  1500  psi  (10  MPa)  to  pressures  that 
mpprotch  I  Off ,  000  r»>  1690  »Ps>  end  that  rise  from  zero  to  maximum 
pressure  m  2  us  end  decay  to  approximately  zero  in  another  2  The 

transient  stress-wave  patterns  in  photoelestic  models  loaded  with 
this  device  have  been  recorded  by  a  dynamic  polenscope.  The  dynamic 
polar i scope  presently  in  use  •  *  identical  to  e  static  »ol*r)*‘?p* 
except  that  the  light  source  u  of  i  short  enough  duration  <1/2  us) 
to  photographically  stop  the  movement  of  the  photoelast i c*f r i nge 
patterns  caused  by  the  stress  wave.  With  the  stress-wave  genretor  end 
the  dynamic  polariscope  transient  photoelestic  patterns  have  been 
recorded  in  a  number  of  models.  These  patterns  indicate  that  the 
scatter  from  duplicate  shots  performed  with  this  technique  »•  on  the 
order  of  3  percent.  This  represents  considerable  improvement  ever  the 
15  percent  scatter  normally  experienced  with  shoet-expl osi v«  loading 
techniques  This  improvement  and  the  rapid  turnaround  between  shote 
5  mm)  ere  distinct  advantages  this  system  has  over 
other  methods  of  dynamic  loading.  17  Refs. 

Primary  Keywords:  1500  psi  To  100.000  psi  Pressure  PwW*.  2 

And  Decay  Times;  Low  Scatter  ;  Spark  Gap  Trigger 
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(PAR’ICIE  BEAMS.  ELECTRON) 

( &STRLC'URE  OF  THE  HIGH-CURRENT  RELATIVISTIC  ELECTRON  BEAM  FORMED  BY  A 
COAXIAL  GUN  WITH  MAGNETIC  INSULATION 
M.A.  Gorshkova.  V.P  Ll’m,  V  M.  Nechaev,  V.  Svoshnikov  and  M  l.  Fuks 
Acsdemy  of  Sc  encas  of  the  USSR.  Gor'kii,  U5SR 

So, at  Phys«cs  Technical  Physics,  Vol.  25,  No  I,  pp  *3-**  (01/1980). 
Trans  Fr or.  Zhurnel  Takhnichaskoi  Fixiki,  Vol.  50,  pp  109-114 

(Jenua-y  1980) 

A  numerical  solution  is  reported  for  the  problem  of  the  formation 
of  a  h> gh-current  beam  of  relativistic  electrons  in  a  coaxial  diode 
gun  with  magnetic  insulation.  The  beam  structure  end  other  basic 
chviractr-i  st  ics  are  analyzed  »n  a  comparison  with  experimental 
results  and  cnalytic  solutions  based  on  models.  15  Refs. 

Primary  Keywords  Magnetic  Insulation;  Coaxial  Own;  Numerical 

Solution;  Comparison  Of  Numerical  Solution  With 
Experimental  Results  __  .  .... 
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(BREAKDOWN  STUDIES) 

(Ges,  Problems  involved  in  h/sub  2/  streamer  chambers 

F.  Rohrbach  (I),  J. J.  Bonnet  (2)  and  M.  Cethenox  (3) 

(1)  Dniv  Of  Washington,  Seattle,  Meehington 

(2)  C.N.A.M.,  Paris.  France 

(3)  CERN.  Geneva.  Switzerland  ...  ... 

Nuclear  Instruments  And  Methods  111  (1973)  pp  485-495  (01/1973). 

Wiiry'llAJk:  H/,ub  2/  HfMMf  Ch,nb«, ,r' 
Pulse;  High,  Reproduceble  Field;  Additional 
Impurities;  Marx  Generator  Hi  n iatur i zat i on 
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(PULSE  GENERATORS) 

<LAVALANCHE  TRANSISTOR  PULSER  FOR  FAST_GATfD  OPERATION  OF  MICROCHANNEL 
PLATE  IMAGE-INTfNSIrlERS 

».  Lundy.  JR-  Parker.  J.S.  Lunsford  and  AD  Martin 

los  Alamos  National  Labs.  Los  Alamos. 

IEEE  Transactions  On  Nuclaar  Science.  Vol.  NS-25.  No.  1.  pp  591  597 
(02/1978).  .  .  , 

Transistors  operated  in  the  avalanche  mode  ere  emp.oved  to 
generate  e  1000  volt  10  to  30  nsec  wide  pulse  with  <  *  "»ec  rise  end 
fell  times.  This  pulse  is  resistivelv  attenuated  to  2/0  volts  end 

drives  the  image  mtes»fier  tube  which  is  a  load  of  200  pf-  To 

reduce  stray  inductance  end  capacitance,  transistor  chips  were 
,  ...mb  1  ,d  on  a  thick-, .1.  Sybr  it*  .ub.tr.t..  Circuit  o.r.ik.t.r., 
,p,ntuig  condition,.  ,nd  ccunlin,  to  th,  ■icr.tln.,.1  Ol.tO 
i»,g,-tnt»n,ifibr  IMCPIJ)  tub,  ,r,  doscnb.d  Jo  P,0"'b.  dc  dp.r.tmg 
voltages  and  control  of  transient  voltages  on  the  MCPI2  tube  a 
res i stence-cepec i tence  network  has  been  develooed  which  (a)  Places 
the  MCPI2  output  phosphor  at  ground,  (b)  provides  programmable  gains 
in  f-»top  steps,  end  (c)  minimizes  voltage  transients  on  the  MCPI2 

Primary  Keyword*:  Avalanche  Pulsar;  2NJ700  Transistors  (National 
Semiconductor  Corpora t i on ) .  low  Jitter 
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(PULSE  GENERATORS) 

",i?F?ECro°USl550C»IION  TUlSf  CIRCUIT  INDUCTANCE  ON  THE  CUCL  USER 

A. A  Vetter  Cl)  and  N.M.  Herhaim  (2)  .  _  PA 

(1)  California  Institute  of  Technology.  Peiadene,  c» 

(2)  Jet  Propulsion  Lab.  Pasadena,  CA  « 

IEEE  Journal  Of  Quantum  Electronics.  Vol.  QE-14.  No.  2.  pp  73  74 

‘”Thi7 *Urf.r».nc.  d,  th.  ddubld- pul .dd  CuCI  Imr  l»  .•■,.v.d  by  , 
decreasa  in  tha  inductance  of  the  dissociation  pulsa  circuity  Higher 
efficiancy  is  obtained  due  to  e  larger  ground  stete  copper  etom 
population  end  lower  optimum  di ssoc i ?7*^ov  %  »afs. 
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(POWER  TRANSMISSION) 

(  IrinMiMion  L  met) 

EM  V  AC  PARAtlEl  TRANSMISSION  LINE  CALCULATIONS  WITH  APPLICATION  TO  THE 
NEAR  RESONANCE  PROBLEM 

A.  Cheston 

Brigham  Young  University,  Provo,  UT 

IEEE  Tranmtieni  On  Power  Apparatus  And  Systems,  Voi  .  PAS-88 .  No.  5, 
pp  627-636  (05/1969). 

The  uia  of  shunt  reactors  with  EHV  transmission  linai  has 
introduced  new  problems.  ona  of  which  is  induction  of  high  voltages 
on  a  da-anargizad  circuit  of  two  parallel  lines.  This  paper  resents 
the  natrix  equations  used  in  developing  a  digital  computer  program 
which  takes  into  account  the  effects  of  electromagnet i c  induction, 
•lectrostat ic  coupling,  distributed  lines,  and  transposition.  The 
computer  program  may  also  ba  used  to  calculate  the  effects  of  shunt 
reactors,  series  capacitors,  and  loads.  The  equations  can  be  adapted 
to  e  wide  range  of  applications,  although  the  examples  for  this  paper 
nave  been  limited  to  the  near  resonance  problem  of  parallel 
transmission  lines.  9  Refs. 

Primary  Keywords:  Parallel  Linas;  Matrix  Equations;  Digital  Computer; 

Electromagnet i c  Induction;  Electrostatic  Coupling; 

Distributed  Lines;  Transposition;  Shunt  Reactors; 

Series  Capacitors;  loads 
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(PARTICLE  BEAMS.  ELECTRON) 

(Generat i an) 

ELECTRICALLY  DRIVEN  200-JOULE  PULSED  LASER 

N.G.  Basov.  V.A.  Denilyehev.  A  A.  Ionin,  I.B.  Kovsh  and  V.A.  Sobolev 

Academy  of  Sciences  of  the  USSR.  Moscow.  USSR 

Soviet  Physics  Technical  Physics,  Vol.  IB,  No.  11,  pp  1688-1691 
(05/1976) 

Trace.  Prom:  Zhurnal  Tekhnicheskoi  Fi*ik»,  Vol.  65,  pp  2357-2365 
In  electrically  driven  C02  laser  with  a  working  volume  of  10 
liters  at  gas  pressures  up  to  3  atm  is  described;  an  electron  gun 
with  a  multituba  cathode  is  used  to  ion- ze  the  active  medium.  The 
energy  deposited  in  the  working  oas.  the  output  power,  and  the 
efficiency  ere  investigated  for  various  mixture  compositions  end 
pressures  Emission  pulses  of  200  J  are  obtained  with  a  pressure  of 
760  torr  end  a  1.5:1. 6  mixture  of  C02-’N2:He.  11  Refs. 

Primary  Keywords:  C02  Lasar.  Output  Power.  Efficiency;  10  Liter 

Working  Volume;  Mult' tube  Cathode;  Marx  Genretor 
( 12nF ,  200k V) 
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t BREAKDOWN  STUDIES) 

(Gas.  electrical) 

H I GM  -  Ci!  PRINT  DISCHARGES  IN  NITROGEN  WITH  AN  I*-  j  TIVC  STORAGE  BANK 
E.A  Azzo*  A. A  Bogomaz,  6  P.  Levchenko,  P.f.  f  I'ourg  and  J.  A.  Y/»gnov 
All-Union  Institute,  leningr^r.  USSR 

Soviet  Physics  Technical  Pr*y«u-«  Vol-  24.  No.  2,  pp  255  -2M  (02/1779). 
Trans,  f  r  ofr  :  Zh  ,rn*l  Tekh  •  ■  chesko  i  :zii-.  Vol.  6',.  pp  441-443 

In  this  cote  we  r«pc.ri  en  sups'  inental  stud,  of  a  high-currenl 
hi gh-presure  Jiachn-gs  ir  nr.  ogan  initiated  by  an  exploding  wira 
The  in:  1 1  a  1  sta-.c  of  oilwha'g  s  of  th-s  kind  has  barn  studied  in 
Refs  1-3.  7  Re's. 

Primary  Keywords:  Inductive  Storage  Bank  Supply:  Electrodes;  Exploding 
Wires;  Pulsed  Pressure;  Temperature 
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(SWITCHES.  CLOSING) 

(Oas  Gams,  Optical) 

INVESTIGATION  OF  THE  INFLUENCE  OF  THE  DISCHARGE  MEDIUM  ON  THE 
CHARACTERISTICS  OF  LASER-RAD1 AT  1  ON-TRIGGERED  DISCHARGE  GAPS 

L.N  Bykhevakeya 

All-Union  Institute,  Moscow.  USSR 

Soviet  Journal  Of  Quart' m  Electronic*.  Vol.  9,  No.  10.  pp  1242-’245 
(19/1979-. 

Trans.  From:  Rventc»eye  E lek t ren i ka(Moscow) .  Vol.  6.  pp  2117-2121 
The  results  er#  presented  of  investigations  of  new  ctrnint 
discharge  gaps,  having  ope  eting  voltages  of  9-7  and  20-16  kV  end 
filled  with  various  ge*  mixture*  (ergon  end  nitrogen,  pure  nitrogen). 
The  deper dences  are  given  of  the  da, ays  m  firing  tn»  gaps,  as  a 
function  cf  tha  «olta<e  cn  tne  electrode*  and  of  tha  energy  of  the 
laser  oulses  used  for  tr.ggeri..y  (l  =  1.06u>.  The  minimum  triggering 
energy  0t  tne  type  1  d’suherge  gaps  was  2  uJ.  when  utmg  a  radiation 
Pulse  having  (Trad')O  ns).  The  tt  time  of  the  voltage  pul st 
prod  .cad  was  C  5  nsac.  t.i*  discharge  gaps  were  usad  to  control 
V  art'ttopie  Switches  ir  laser  systems.  A  study  made  of  tha 

r*J  <- *  v  pi  od-jred  o^r  n g  the  b'texduwn  of  the  discharge  gap*  Tne 
rtic.atio,  r  >  •  i«  had  a  flat  lip  a  u  e  rise  hu  of  <  =  1  nsec.  8  Refs. 

P  f  <*•,'/  Keyw.’ds  Cermet  Go;*.  Argon  Ano  N.fcgei  Vs  Pj  r«  Nitrogen 

COPY  X  I  GH  ’  i  1  H  F  AMfRlCM.  iNj’I’UTr  C'  PhlSJCS  REPR  INI  ED  41  TH 
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(ELECTROMAGNETIC  COMPATIBILITY) 

C  Hardness ) 

MODAL  CHARACTfRIZAI ION  OF  SUBNET  RESPONSE  TO  ElETRICAL  AND  PHOTON 
STIMULATION 


6.  pp  4989-6999 


V.A.J.  Van  lint  and  D.A.  i roans 

Mission  Research  Corporation.  La  Jotle.  CA  92038 
IEEE  Transactions  On  Nuclear  Science,  Vol.  NS-26. 

( 12/1979) 

0  Refs. 

Primary  Keywords:  Structure  Currents;  Calculated  Response;  Model 
Descriptions,  Exploding  Wire  Radiator  Photon 
Excitation;  Internal  Sensor  Response 
COPYRIGHT:  1979  IEEE,  REPRINTED  WITH  PERMISSION 


104  88 

(BREAKDOWN  STUDIES) 

(Vacuum,  Electrical) 

PLASMA  BUILDUP  AND  BREAKDOWN  DELAY  IN  A  TRIGGERED  VACUUM  OAR 

A.J.  Green  (1>  end  C.  Chr i stopoul os  (2) 

(1)  University  of  Durham,  Durham,  UK 

(2)  University  of  Nottingham.  Nottingham  UK 

IEEE  Transactions  On  Plasma  Science.  Vul.  PS-7.  No.  2,  pp  111-115 
(06/1979). 

Tho  phenomena  leading  to  the  surface  flashover  across  solid 
insulators  in  vacuum  and  the  subsequent  spread  of  the  trigger  plasma 
thus  formed  to  bridge  the  main  gap  in  a  triggered  vacuum  switch  ere 
investigated  experimentally.  Thu  results  show  that  the  breakdown 
proceeds  in  two  stages.  Ir  the  first  stage  e  plasma  is  formed  by 
electrons  releasing  and  ionizing  absorbed  gases.  The  electrons  ere 
field  emitted  at  the  i nsulator -electrode  junction  end  the  breakdown 
delay  is  primarily  affected  by  the  trigger  voltage.  In  the  second 
stage  the  trigger  plasma  expends  into  the  main  gap  with  e  speed 
depending  on  the  trigger  current  and  triggar  electrode  geometry,  in 
accordance  with  a  simple  model.  16  Refs 

Primary  Keywords  Time  Delay;  Flashover  Mechanism;  Expanso  Of  The 
Trigger  Plasma 
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(PULSE  GENERATORS) 

(Mi  seal  *.  nneouj) 

SINGLE-CHIP  PULSE  GENERATOR  PROVIDES  50  MHZ  WITH  AC JUSTABi E  DUTY  CYCLE 
U  A  Palm 

Co-.trol  Data  Corporation  M>  r.neec- i  1  ;  s .  MN  554  )5 
Electronic  Design,  Vol.  26,  pp  72  (22/1976). 

0  0  Refs. 

Primary  Keywords;  MC10114.  40  Ohn  Output  Impedance 
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(SUIT  CHE5 ,  CtOSING) 

(liquid.  Self) 

SWITCHING  CHARACTERISTICS  OF  A  DISCHARGE  IN  WATER 
/.H.  Kuleshov,  S.l.  hedoseev,  V.P.  Smirnov  end  A.M.  Spektor 
Soviet  Physics  Technical  Physics,  Vo i.  19,  No  1,  pp  150-151  (07/18761. 
Trans.  From:  Zhurnai  Takhn » chesko i  Fiziki,  Vol .  66,  pp  230-232 

The  switching  character i st i es  of  discharge  gaps  ere  studied  in 
water  es  a  function  of  fhe  character i st i c  impedance  of  the  shaping 
line  Rho/sub  s/  over  the  range  2.5-38  Ohms.  A  line  with  en  electrical 
length  of  50  nsec  is  charged  to  <  128  kV.  Most  of  the  experiments  ere 
carried  out  at  fields  uo  to  18E6  V/ cm.  The  minimum  nee  time.  Teu/ 
sub  r,  7  nsec-  end  the  msximum  rate  of  current  increase.  I/Teu/sub 
r/  10E22  A/sec.  are  dotected  with  Rho  -  13  Ohms.  Up  to  50%  of  the 
energy  stored  in  the  line  is  absorbed  in  the  switch  during  s  pulse. 
The  operation  remains  qual i tat i vely  the  same  with  a  voltage  of  680  kV 
on  e  lino  with  Rho  =  15  Ohms.  5  Rofs. 

Primary  Keywords:  High  Power  Shaping  Liras;  Breakdown  3  10e6V/cm;  7n* 
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1  04  92 

(PULSE  GENERATORS) 

CSyStem*)^^  FOR  CALIBRATION  OF  SPEAR  TRANSPORT  LINE  TOROIDS 

T.V.  Huang,  M.  Smith  and  K .  Crook 

Stanford  University.  Stanford,  CA  96305 

IEEE  Transactions  Of  Nuclear  Science,  Vol.  NS-26,  No.  3,  pp  1768-1750 
(06/19’M  . 

A  one  nanosecond  pulse  generator  has  been  developed  for 
calibration  of  the  'ntensity  monitors  (toroids)  in  the  SPEAR 
transport  lines  The  generator,  located  at  the  toroid,  is  simple,  low 
coat  and  res  stant  to  radiation.  This  papar  describes  the  generator, 
end  its  connection  to  tha  standard  SIAC  toroid  calibration  systam.  0 
Refs. 

Primary  Keywords:  Ins  local  G*n*r»tor  At  Each  Toroid 
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1  fl  4P  S 

(  IN.., .AVON,  MACNET!.' 

<  ) 

-Ai-Mruc  IxSlLAMuN  «F  AN  INTENSE  RELA'IVISV'  ELECTRON  BUM 
J  P'-lc#'-  T.J  C',7»c't0rtti  •  and  0  Pehefi 
Mass* :hc set  * s  Inst  -  tut i  of  Technology.  Cambridge,  ha 
Ip'rna,  0*  Applied  Physics.  Vol  43,  No.  7.  pp  3211-3212  (07/1674) 

A  ma.netic  field  > a  used  a:  an  insulator,  pr eve-  1  ' ng  el«  : ■ » rona 
•-O'-  cross-ng  t^"  3*P  ->f  a  Pu.sed  f  i  •<  d-  am  i  s*  i  on  diode  s<.3j«cttd  to 
"Itaues  cf  108-250  kV  The  diode  is  comprised  of  two  concentric 
'  v 1 1 p dar s  with  a  variable  gap  separation  rangiig  from  2  to  6  mm.  A 
Pulsed  magnetic  field  up  to  73  kG  is  applied  along  the  diode  tan. 
When  the  magnetic  field  exceeds  a  certain  critical  value,  the 
electron  current  (which  n  typically  10  38  kA)  is  reduced  by 
•proainetelv  two  orders  of  magnitude  The  desired  magnet , c  insulation 
lasts  over  (he  full  50  nsec  voltage  pulse.  12  Refs. 

Primary  Keywords:  Intense  E'beem,  160  250kv,  Magnetic  Field  Up  To 

15kg;  30ns  Pulse  Length,  Pulsed  Field  Emission  Diode 
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(BREAKDOWN  STUDIES) 

(Solid,  Electrical) 

MECHANISM  FOR  A  SECONDARY  SURFACE  BREAKDOWN  TN  A  REVERSE  BIAS 
HIGH-VOLTAGE  SILICON  P-N  JUNCTION 
B  M.  Ataev,  1.8.  Grekhov.  M.A.  Magomadov  end  Sh.R.  Mutelibev 
Academy  of  Sciences  of  the  USSR.  Makhachkala,  USSR 

Soviet  Physics  Technical  Physic*,  voi.  26.  No.  8,  pp  992-993  (08/1979). 
Trane.  From:  Zhurnal  Tekhnicheskoi  Fiziki,  Vol.  69,  pp  1768-1770 

6  Refs. 

Primary  Keywords:  Photomu 1 1 * p1 i cat » on ;  El  octroi um> nascanca  Spectrum; 

700-1300V.  IOe-5  to  10e-6  sec  Excitation  Pulses.  Air 
vs  Vacuum 
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(PULSE  GENERATORS) 

(Mi  seel leneous) 

W1DE-BAND  PULSE  AMPLIFIER 

f  Meyer 

S>c-ion«  Ar  t  i  egasel  1  schaf  t ,  Munich.  Germany 

IEEE  journal  Of  Solid  State  Circuits,  Vol.  5C-13.  No.  3,  pp  609-611 
<  06  1  978 ) 

In  ordor  to  build  a  gigabit/second  pulse  amplifier  for  medium 
power  applications  a  new  trensi stor-di st r • buted  amplifier 
conf i gurat i on  was  dovelopad  and  tested.  A  five-section  amplifier 
employing  5  GHz  f(T)  bipolar  transistors  has  a  frequency  response 
iron  dc  to  3  6  GHz.  Results  achieved  were  e  16  db  gain,  136  ps  step 
response  rut  time,  and  an  amplitude  of  6  V  peak  to  peak  across  a  56 
Ohm  load  6  Refs. 

primary  Keyword*  Dc  To  36  GHz  Response;  Bipolar  Transistors; 

Fiva-section 
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(DIAGNOSTICS  AND  INSTRUMENTATION) 

(Mi scsl lanaous) 

A  BACK-MATCHED  DELAY-LINE  CLIPPING  TECHNIQUE  FOR  USE  WITH  FAST 
AMPLIFIERS 

8.  Griff iths  and  Z.C.  Tan 

University  of  Auckland,  Auckland,  New  Zealand 

Proceedings  Of  The  IEEE,  May  1975.  pp  820  (05/1975) 

A  modi f i ad  delay-line  clipping  amplifier  technique  which  overcomes 
the  drift  end  low-frequency  noise  problems  of  conventional  dc-coupled 
pulse  amplifier*  is  proposed.  This  technique  results  in  en  amplifier 
system  with  low  output  reflection  coefficient  end  excellent  overload 
recovery  characte- i st i cs -  0  Refs. 

Primary  Kaywords:  Delay  Line  Clipping  Amplifier  Technique;  low  Output 
Reflection  Coefficient;  Low  Noise  And  Drift 
Character i st  i  cs 
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